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ˌʰɄɛʤɂ☻ʨɾʖʤɂ 

☻ɒᶗʻʬᾚίʤ☻ɒȴɺʲᶽɂ☻ɑɇɄɡɕɵɂɑˈʟˈʫɄʱ˄ɭʤɂ 

 

2-1-☻ʡˈʫɄʱ˄ɭʤɂ☻ˍ☿☻ɒɄˈɵɄɵȵ 

2-1-1-☻:ʪɄʍ☻ɭˈʸʬɓ 

☻˃ɯʤɂ☻ʭʦʎʤɂ☻ʹʯȶɇ☻ʔɱʎˇʺ☻ᵷɒɂȲɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʰᶡɂ☻ʡˈʯɄʠˈʫ☻ʭʦʍ☻ˍ☿☻ɑˈᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵᶟɂ☻ʪʻʦʎʤɂ☻ʳʫ☻ɒȴᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʲᶽɂ☻ʡˈʫɄʱ˄ɬ☻ʭʦʍ☻ɭʎ˅☻ʮȵ☻ʳʟʬ˄

☻ɒᶗ̒ʬᾚήɂ☻̋ȵ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻Ṕḛəȶɓ☻ɗɦɓ☻ɒȴAAAAAAAAAAAAAɺ̡ʬʦʤ☻ɑ̍ʝɱᾚήɂ☻̋ȵ☻(ʡ̍ɓɄɕAAAAAAAAAAAAAɶʤɂ)☻ʮ̒ʠAAAAAAAAAAAAAɶʤɂ☻ɒᶗɄɥ☻ʏʙ̒ɕ̂̋☻ʗAAAᴬAAAAAAAAAɾ˄

ɗɦɓ☻ɒȴɺʲᶽɂ☻ʵɯʶ☻ɑɇɄɡɕɵɂ☻ʗˈɽʻɓ☻˂Ịʍ☻ʨʬʎ˅☻ʭə☻ʳʫʺ☻ᵷʳʫɳʦʤ☻ɑʎɈɄɕʤɂ☻☻ʭʦʎʤɂ☻ɂɯʶ☻ʮȹ☻.ɒᶗʻʬᾚήɂ☻ʳʫ☻ʌʻʱʤɂ☻ɂɯʶ☻Ṕḛəȶɓ

☻ˍ☿☻ɐɭʚʎᶽɂ☻ɑˈᴬᴬᴬʁɄˆɱʤɂ☻ɒᶗɬɄʎᶽɂ☻ʨɥ☻˂Ịʍʺ☻ᵷʨˈʦɦɕʤɂ☻ˍ☿☻ʛʆʱᶽɂ☻˂Ịʍ☻ɭʬɕʎ˅☻ʨɇ☻ᵷɏᴬᴬᴬɶɦʕ☻ɐṔḗᾟήɂʺ☻ɑʊɥᶚᶽɂ☻˂Ịʍ☻ɭʬɕʎ˅☻ᶗ

☻☻☻☻.
ᴮ
Ʉ̍ʚ̍ɋʆɓ☻

ᴮ
Ʉ̍ɵɭɦʁ☻

ᴮ
Ʉʬʦʍ☻́ɋʯɂ̒ɟ☻̱☿☻ʨʬɦ˄☻Ʉʬʯȹ̋☻ᵷ

ᴮ
ɂɭʚʎʫ☻

ᴮ
Ʉ̂ɱʊʯ☻
ᴮ
Ʉʬʦʍ☻Ṕḗɕʎ˅☻ᶗ☻ʡʤɯɇ☻̒ʁ ☻̋ᵷɑɦ̍ʎʫ☻ɒᶗɄɥ 

ɂ☻ʔɭẛẄ☻ʢɄʎʕɜɂ̋☻̓̒ʚʤɂ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻ɿȼɄAAAAɾɩ☻ɭ˄ɭɦɓ̋☻ɒȴAAAAɺ̡ʬʦʤ☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ʜ̒ʦAAAAɶʤɂ☻ɑAAAAɵɂɰɬ☻˂Ỉȹ☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ʨ̍ʦɦɕʤ

☻ɑʦ̍ʦʙ☻ɑ̂ɱɥ☻ɒɄɟɰɬ☻ɒɂɮ☻ɑʆAAAAAɶɌʫ☻ɞɮɄʬʯ☻ʛʕ̋☻Ʉẛṥɟɯʬʯ☻ɭʎɈ☻ʡʤɮ̋☻ᵷɄẛẁɄɇɄɡɕAAAAAɵɂ̋☻ɒȴAAAAAɺ̡ʑɂ☻ɻɯʁ☻˂Ịʍ☻ɑʚɋʆʑɂ☻ɑ̍ɟɰɄᾟήɂ

☻ɑʬʉɄʯ☻ɑ̍ʦʁɄʖɓ☻ɒᶗɬɄʎʫ☻ɑʆɶɌʑɂ☻ɞɮɄʬɦʤɂ☻ɻɯʁ☻ʭʟɦɓ̋☻ᵷɄẛṥɵɂɰɬ☻ʨyɶɔ.ɑʝɱᾚίʤ 

☻̱ỈɄɕʤɄɇ☻ᵷɑ̍ɦʫɲ☻ɑʊᾚή☻ʨʞ☻̱☿☻ɄẛṥʤɄɥ☻ɬɭɦɓ☻ὃỮʤɂ☻ᵷɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻rʫ☻ɻɄɦɕʫ☻ᶗ☻
ᴮ
ɂɬɭʍ☻ʡʦʬɓ☻ɑ̍ȼɄɺhɟ ɂ☻ʨʬᾒήɂ☻ʮȹ☻ᵷʏʙɂ̒ʤɂ☻̱☿

☻ɞɮɄAAʬɦʤɄAAɇ☻ʔɱʎɔ☻ᵷɑAAʦɛʫȶAAʫ☻ɞɮɄAAʬʯ☻ɬɂɭAAʍȺAAɇ☻ɄAyAʆ̍AAᴬAAAAAAAAAAAɶɌɓ☻ɑAAʤ̋ɄAAɦʫ☻rʫ☻ɭAAɇᶗ☻ʮɄAAʞ☻ʡAAʤɯAAʤ☻ᵷɂɭAAɟ☻ɐɭAAʚʎʫ☻ɑAAAAAAAAAAAAAAᴬAɵɂɰɭAAʤɂ☻ʮ̒ʠɕAAAAAAAAAAAAAAɵ

ɑˈȼɄ˄ṕḛʖʤɂ(Physical models) ☻. 

ʱʤɂ☻ɑˈʦʬʍ☻ɭʬɕʎɔ☻ɰɄɋɕʍɂ☻ʢᶚɩ☻rʫ☻ʡʤɮ̋☻ʮɄʠʫɟɂ☻ɰɭʚɇ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ɬɭʍ☻ʃʖ̍ɪɓ☻˂Ịʍ☻ὃỲḲɄɵȵ☻ʨʠɺɈ☻ɻɯʁ☻ɑɟɯʬ

☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ʔɯɦɓ☻ɝ̍ɥ☻ᵷʢ̒ɋʚʫ☻ʨʠɺɈ☻Ʉyʖɽ̒ʤ☻ɑ̍ʕɄʠʤɂ̋☻ʇʚʕ☻ɑʦʬᾒίʤ☻ɑ̍ɵɄɵɜɂ☻ɑʝɱᾚήɂ☻ɻɄɡɓɄɇ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ

ʫ☻ɑ̍ȼɄɺhȹ☻ɑʦʬɟ☻ɑɟɯʬʯ☻ɭɦʍ☻˃ɰ̋ɱʂʤɂ☻rʫ☻́ʯȵ☻Ʉʬʝ☻.ɑʁɱᾚᾇɂ☻Ṕḛʑ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ̋☻ᵷɐɭ̍ʚʑɂ☻ɒɄˈʁɱʖʤɂ☻ʃʎɈ☻ɬɄʬɕʍɂ☻Ʉ

☻.ʢ̒ɋʚʫ☻ʨʠɺɈ☻ɐȶɺ̡ʑɂ☻ʜ̒ʦɵ☻ʇɶɌʑɂ☻ɞɮ̒ʬɦʤɂ☻̩ʞɄɦ˄☻ʮȵ☻ɐɄʍɂɱʫ☻ʏʫ☻ᵷɑʆɶɌʑɂ 

☻ɑʤ̒ʬɥ☻ɑʙᶚʎʤɂ☻˂Ỉȹ☻ʘɱʆɕʤɂ☻rʟʬ˄☻ᶗ-☻☻ὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ☻ɭ˄ɭɦɓ☻ɭʎɈ☻ᶗȹ☻Ʉʫ☻ɑʦʬᾒή☻ˌȽɄ˄ṕḛʖʤɂ☻ɞɮʻʬʱʤɂ☻ʏʁʺ☻ɭʱʍ☻ɑɇɄɡɕɵɂ

ɱ̂ɦɓ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻ɑɵɂɰɬ☻ʭə☻rʫ☻̋☻ᵷ́ɓɄʯ̒ʠʑ☻ɑ̍ɓɂɯʤɂ☻ɿȼɄɾᾟήɂ̋☻ɑʬʉɄʱʤɂ☻ɑˈȼɄ˄ṕḛʖʤɂ☻ʮḛʯɂʻʚʤɂ☻Ȳʻʁ☻˂Ịʍ☻ʹɕɇɄɡɕɵɂ☻ʺ☻ʹʂ

☻
ᴮ
ɄʂʎɈ☻ɄyʂʎɈ☻ʏʫ☻ʪɄʊɦʤɂ☻ɒɄɋʝɱʫ☻ʨʬʍ☻rʬʂɓ☻ɒᶗɬɄʎʑɂ☻rʫ☻ɑʦʬɟ☻ʨʠɺɈ☻́ɕʑɄ̍ɽ☻ʨyɶʤɂ☻rʫ☻ɧɋɾ˄☻Ʉʁɭɦʍ☻ᵷ́ʝ̒ʦɶʤ

☻ᵷ̱ỊʁɄʖɕʤɂ☻ʨʠɺʤɂ☻ʮɄ̍ɥɜɂ☻ɏʦʑȵ☻̱☿☻ɒᶗɬɄʎʑɂ☻ɻɯʁ☻ʡʦʬɓ☻.ɑʤ̒ɋʚʫ☻ɑʙɭɇ☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻́ʝ̒ʦɵ☻ʗɽ̋☻˂Ịʍ☻ɐɰɬɄʙ☻ʮ̒ʠɓ̋

ɭʙ☻Ʉẛṧʟʤʺ☻☻ʘ̋ɱʕ☻ɒᶗɬɄʎʫ☻ʨʠɺɈ☻ʮ̒ʠɓ☻ɭʙ☻̋ȵ☻̱ỊʫɄʠɕʤɂ☻ʨʠɺʤɂ☻ɯɩȶɓɑ˄Ṕḗɟ. 
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☻ᵷɄʶɱɽɄʱʍʺ☻ɑˈȼɄ˄ṕḛʖʤɂ☻ɐȶɺʲᶽɂ☻ɑʎˈɋʆʤ☻ʨʫɄʠʤɂ☻ʭʸʖʤɂ☻˂Ịʍ☻ɒɂȲɄɺʰᶡɂ☻ʡˈʫɄʱ˄ɬ☻ʨȼɄɶʫ☻ʨɥ☻Ɇʻʦɵȵ☻ɭʬɕʎ˅☻ᵷɑɡˈɖʱʤɄɇ

ʎʑɂ☻ɻɯʁ☻ʨɥ☻˂Ỉȹ☻ɰɄɾ̍ʤ☻ᵷɞɮ̒ʬɦʦʤ☻ɑʦɛʬʑɂ☻ɑ̍ʁɄ̂ɱʤɂ☻ɒɄʙᶚʎʤɂ☻ʏʁ̋ ☻̋ᵷʇɶɌʫ☻ʨʠɺɈ☻ɐȶɺ̡ʑɂ☻ɑɟɯʬʯ☻˂Ịʍ☻
ᴮ
Ʉʂ˄ȵ̋☻ɒᶗɬɄ

☻.Ʉẛṥ̍ʚʆɦʫ☻̓ɭʫ☻ʛ̍ʙɭɓ̋☻̱Ịʬʎʤɂ☻ʏʙɂ̒ʤɄɇ☻Ʉyʆɉɰ☻ɑʤ̋Ʉɦʫ̋☻ɣȼɄɕɦʤɂ☻ɑɺʙɄɦʫ̋ 

☻ɑʦɇɄʙ☻ɑˈʟˈʯɄʠˈʫ☻ɑʬʊʯȵ☻˂Ịʍ☻Ʉʸʚˈɋʆɓ☻˂Ịʍ☻ɐɬɄʎʤɂ☻ɒɱɟ☻ᵷʡˈʫɄʱ˄ɭʤɂ☻ʨʚɥ☻ˍ☿☻ɏᴬᴬᴬᴬᴬᴬɾɓ☻ὃỮʤɂ☻ɑˈᴬᴬᴬᴬᴬᴬɵɄᴬᴬᴬᴬᴬᴬɵᶟɂ☻ȻɬɄɋᶽɂ☻ɧˈᴬᴬᴬᴬᴬᴬʁʻɕʤʺ

☻☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɭɇ☻ʨ̍ɛʬɕʦʤ(SDOF) (Single-Degree-Of-Freedom System)☻☻ʇAAAAAᴬAɶɈȵ☻ɄʁɰɄɋɕʍɄɇ☻ɑˈȼɄ˄ṕḛʖʤɂ☻ɞɮɄʬʱʤɂ

☻.ɂɭ̍ʚʎɔ☻Ṕḙʝȵ☻ɑʬʊʯȵ☻˂Ịʍ☻Ʉyʚ̍ɋʆɕʤ☻ʡʤɮ☻ɭʎɈ☻ʢɄʚɕʯᶗɂ☻ʭɕ˄☻ʭə☻ᵷʡ̍ʫɄɦ˄ɭʤɂ☻ʌ̒AAAAAʁ̒ʫ☻ɑAAAAAɵɂɰɭɇ☻ʘᶚʆʯᶗɂ☻˂Ịʍ☻ɭʍɄAAAAAɶɔ☻ὃỮʤɂ

:̱ỈɄɕʤɂ☻̒ɦɦʤɂ☻˂Ịʍ☻Ʉyʁɂɱʎɕɵɂ̋☻ᵷɑ̍ɵɄɵɜɂ☻ʭ̍ʁɄʖʑɂ̋☻ȻɬɄɋʑɂ☻ʃʎɋɇ☻ɴɰɂɭʤɂ☻Ṕḛʝɯɓ☻ɏɡ˄☻́ʯȺʕ☻ᵷɱʫɜɂ☻ɂɯẛẀ☻Ȳɭɋʦʤ̋ 

☻ȵ-☻☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ(Degrees of Freedom): 

☻ʮɄʠʫ☻̋ȵ☻ɐȶAAAAɺ̡ʫ☻ɻ̒ᴬAAAɺɔ☻ʨʠAAAAɹ☻ɭ˄ɭɦɕɇ☻ʪ̒ʚɓ☻ὃỮʤɂ̋☻ᵷʮɂɰ̋ɬ☻̋ȵ☻ʢɄʚɕʯɄʞ☻ɑʦʚɕAAAAɶʑɂ☻ɒɄ̍əɂɭɥɟɂ☻ɬɭʎɈ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ʔɱʎɔ

☻ɑɦ̍ʎʫ☻ɑ̍ɦʫɲ☻ɑʊᾚή☻ɑ˄ȵ☻̱☿☻Ʉyʎʁ̒ɓ(t).ɄẛṨʦʍ☻ɑˈʟˈʫɄʱ˄ɬ☻ɒᶗʻʬɥ☻ʛˈɋʆɓ☻ɑɡˈɖʯ☻ʡʤɮʺ☻ᵷ 

 

 

-☻☻ʨʠɺʤɂ)☻ʹʖɾɕʱʫ☻ˍ☿☻ɑˈʟˈʫɄʱ˄ɬ☻ɑʤʻʬᾚή☻ʏʁɄɩ☻ʇˈɶɈ☻ɳȼɄɟ☻ɑʤɄɥ2-1:( 

 ̋ ɭɋ˄☻☻̋ȵ☻ṕḛʬɕʫ☻ɬɭʍ☻˂Ỉȹ☻́ɋ̂ɱʚɕɇ☻ʪ̒ʚʯ☻́ʦ̍ʦɦɓ☻ʏ̍ʆɕɶh☻̩ʠʤ̋☻ᵷɻɄɦɕʫ☻ᶗ☻ɳȼɄᾒήɂ☻ɂɯʁ☻̱☿☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ɬɭʍ☻ʮȵ☻ɑʦʁ̋☻ʢ̋ɜ

☻ʢɄʚɕʯᶗɂ☻ʮ̒ʠ˄☻ɝ̍ɥ☻ɐ̒ʚʤɂ☻ʛ̍ɋʆɓ☻ɑʆʚʯ☻ɭɦʍ☻́ʖɾɕɦʫ☻̱☿☻ɐɳʝɱʫ☻ɳȼɄᾒήɂ☻ɑʦɕʝ☻Ṕḗɕʎh☻ʡʤɯʤ☻ᵷɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻rʫ☻ɬɭɦʫ

☻˄ᵷ̩ʚʕɜɂ☻ʢɄʚɕʯᶗɂ☻ʢɄʬʁȺɉ̋☻.
ᴮ
Ʉʫ̋ɭʎʫ☻ʮɂɰ̋ɭʤɂ̋☻

ᴮ
Ʉ̍ʬʊʍȵὃḒʊʍᶟɂ☻ˍỈʻʙɄɺʤɂ☻ʢɄʚɕʯᶗɂ☻ˁʚɋmaxy☻☻ʇˈɶɌɓ☻ʭɓ☻ὂỰʎʬɇ☻ᵷʇʚʕ

.ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɐɭ̍ɥ̋☻ɐȶɺ̡ʫ☻ɧɋɾ̍ʤ☻ɳȼɄᾒήɂ 

 

)☻ʨʠɺʤɂ2-1ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɭ̍ɥ̋☻ɳȼɄɟ☻:( 

 

-☻☻ʨʠɺʤɂ)☻rʫɳʦʤ☻ɑʎɈɄɓ̋☻ʪɄʊɕʯɄɇ☻ɑʍɲ̒ʫ☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɑʤ̒ʬᾚή☻ʀɱʎʫ☻ɱʖʉ☻ɑʤɄɥ2-2:( 

☻ɱᾚήɂ☻ʔɱʆʤɂ☻ˍ☿☻ὃḒʊʍᶟɂ☻ʢɄʚɕʯᶗɂ☻ɬɄʬɕʍɂ☻ʻʶ☻ɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿☻ʭʸᶽɂ☻ʨʫɄʎʤɂ☻ʮȹmaxy☻ɱʖʊʤɂ☻ɑʦɕʝ☻ɰɄɋɕʍɂ☻ʳʟʬ˄☻ʡʤɯʤ☻ᵷ

.ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɐɭ̍ɥ̋☻ɐȶɺ̡ʫ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻ʭɕ̍ʕ☻ᵷɱᾚήɂ☻ʔɱʆʤɂ☻̱☿☻ɐɳʝɱʫ 
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)☻ʨʠɺʤɂ2-2ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɭ̍ɥ̋☻˃ɱʖʉ☻ɳȼɄɟ☻:( 

 

-☻☻ɑ̍ʚʕȵ☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɑʤ̒ʬᾚή☻ʀɱʎʫ☻˃̒ɕɶʫ☻ɰɄʅȹ☻ɑʤɄɥ☻ʨʠɺʤɂ)☻ɑʅᶚɋʤɂ☻ˍ☿☻ɱəȸɓ2-3:( 

☻ɑAAAʦɕʝ☻ʏʫ☻ɑAAAʯɰɄAAAʚʫ☻ɑAAAʦʬyʫ☻ɄAAAẛṥʦɕʝ̋☻ɑAAAʯɱʫ☻ɐɭAAAʬʍɜɂ☻ʮȵ☻ɰɄAAAɋɕʍɄAAAɉ̋☻ᵷɑAAAʦʬyʫ☻ɒɄAAAʯɂɰ̋ɭAAAʤɂ☻˃ȵ☻ᵷ
ᴮ
ɂɭAAAɟ☻ɑAAAɋʦAAAAAAAAAAAAAAɽ☻ɑAAAʅᶚɋʤɂ☻ʮȵ☻ʀɱʖɇ

☻ɐɭʚʎʑɂ☻ɐȶAAAAAAAAAɺ̡ʑɂ☻ʨ̂̒ɦɓ☻ʭɕ˄☻ɂɯẛẀ̋☻ᵷʇʚʕ☻̩ʚʕɜɂ☻ʢɄʚɕʯᶗɂ☻ˁʚɋ̍ʕ☻ᵷ
ᴮ
ɄAAAAAAAAAʂ˄ȵ☻ɑʦʬyʫ☻ɑ̍ʤ̒ʙɄAAAAAAAAAɺʤɂ☻ɒɄʁ̒ᴬAAAAAAAAɺɖʤɂ☻ʮȵ̋☻ᵷɑʅᶚɋʤɂ

Ỉȹ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ɐɬɭʎɕʫ☻̩ʚʕɜɂ☻ɻɄɡɓᶗɂ☻̱☿☻ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɐɭ̍ɥ̋☻ɐȶɺ̡ʫ☻˂x. 

 

)☻ʨʠɺʤɂ2-3ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɭ̍ɥ̋☻ɰɄʅȹ☻:( 

 

☻Ɇ-☻☻ὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ(Mathematical Model): 

)☻ʨʠɺʤɂ☻ˍ☿☻ʮḛɋᶽɂ☻ὃỲḲɭʱʸʤɂ☻ɞɮʻʬʱʦʤ☻ʇɶɌᶽɂ☻ʨʠɺʤɂ☻ʹʯȶɇ☻ὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ☻ʔɱʎ˅2-4☻ɑˈȼɄ˄ṕḛʖʤɂ☻ɐȶɺʲᶽɂ☻ʨɛʬ˄☻˃ɯʤɂʺ☻(

☻ʭɕ˄☻.ɐɭʚʎᶽɂ☻ɑˈʚˈʚᾚήɂ☻ʳʫ☻ɑˈʦʎʖʤɂ☻ɄẛṥɇɄɡɕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵɂ☻ɭ˄ɭɦɓʺ☻ɐȶᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʲᶽɂ☻ʨˈʦɦɓ☻ɑˈʦʬʍ☻ʇˈᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶɌɕʤ☻ὃỲᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ☻ɬɄʬɕʍɂ

.ɞɮ̒ʬɦʤɂ☻ɂɯʁ☻ʨɛʬɓ☻ᵷɑ̍ʁɄ̂ɰ☻ɒᶗɬɄʎʫ☻ɑʦʬɟ☻ʨɥ☻ʢᶚɩ 

 

)☻ʨʠɺʤɂ2-4ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻ɭ̍ɥ̋☻ɰɄʅɟ☻ὃỲḲɭɦyʤɂ☻ɞɮ̒ʬɦʤɂ☻:( 
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)☻ʨʠᴬᴬᴬᴬᴬɺʤɂ☻ˍ☿☻ʮḛɋᶽɂ☻ɰɄʅᶡɂ☻ʨˈɛʬɓ☻ʳʟʬ˄2-4)☻ʨʠᴬᴬᴬᴬᴬɺʤɂ☻ˍ☿☻ᾝᴬᴬᴬᴬᴬὟʻᶽɂ☻ὃỲᴬᴬᴬᴬᴬṌɄˆɱʤɂ☻ɞɮʻʬʱʤɄɇ☻(2-5☻ɱAAAAAɽɄɦʎʤɂ☻rʫ☻ʮ̒ʠɕ˄☻˃ɯʤɂ̋☻ᵷ(

:ɑˈʤɄɕʤɂ 

-☻☻rʫɳʦʤ☻ʏɈɄɕʝ☻ɑʚɋʆʑɂ☻ɑ̍ɟɰɄᾟήɂ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɐ̒ʚʤɂ)(tF. 

-☻☻ɐȶɺʲᶽɂ☻ɑʦɕʝm.ɐȶɺʲʬʦʤ☻ɑʤɄʆʎʤɂ☻ɼɂʻɩ☻ʨɛʬɓ☻ˍỘʺ☻ᵷ 

-☻☻ᴬɇ☻Ʉʸʤ☻ɳʫɱ˄☻ὃỮʤɂ☻ɐȶɺʲᶽɂ☻ɑɇᶚɽ☻ʨɛʬˆʺ☻ᵷʃɇɄʱʤɂk☻. 

-☻☻ᴬɇ☻ʹʤ☻ɳʫɱ˄☻˃ɯʤɂ☻ɐȶɺʲᶽɂ☻ˍ☿☻ɭʫɄɪɕʤɂ☻ʨɛʬˆʺ☻ᵷɭʬᾟᾇɂc 

 

)☻ʨʠɺʤɂ2-5☻:(ɰɄʅᶢʤ☻ὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ 

 

☻ʮɱʑɂ☻ʃɇɄɦʤɂ☻ɑɇᶚAɽ☻ɗɇɄə☻ʮȹ☻ᵷʏʙɂ̒ʤɂ☻̱☿k☻☻˂Ỉȹ☻ɐȶAɺ̡ʑɂ☻ɐɬɄʍȹ☻ʢ̋Ʉɦɓ☻ὃỮʤɂ☻ᵷʢ̒ʆʤɂ☻ɐɭɥɂ̋☻̱☿☻ɑʯɱʑɂ☻ʨ˄ɭʎɕʤɂ☻ɐ̒ʙ☻ʨɛʬ˄

Ⱥʕ☻ʨɇɄʚʑɄɇ☻.ʨʬʍ☻˂Ỉȹ☻ɑʯɱʑɂ☻ɐȶɺ̡ʑɂ☻̱☿☻ɑʯɳᾟᾇɂ☻ɑɦʫɄʠʤɂ☻ɑʙɄʆʤɂ☻ʢ̒ɦɓ☻rʫ☻ɣɕ̡ɓ☻ɐ̒ʚʤɂ☻ɻɯʁ̋☻ᵷɻ̒ɺɖʤɂ☻ʨɋʙ☻̱Ỉ̋ɜɂ☻Ʉyʦʠɹ☻ʮ

ʫɄɪɕʤɂ☻ɗɇɄə☻ɭc☻.ʵʻɺɖʤɂ☻ʺȵ☻ʢɄʚɕʯᶗɂ☻ɏɌɶɈ☻ɑʙɄʆʤɂ☻ʮɂɭʚʕ☻ʺȵ☻ʌɄˈʂʤɂ☻ʳʫ☻ɑɋɶʰ☻ʨɛʬ˄ 

☻̩ʖʕ☻ᵷʮɂɰ̋ɬ̋☻̱Ỉ̒ʙɄAAAAAAAAɹ̋☻̩ʚʕȵ☻ʮᶗɄʚɕʯɂ☻:ɑ̂ɱᾚήɂ☻rʫ☻ɒɄɟɰɬ☻ɘᶚɛɇ☻ɑ̂̒ɕAAAAAAAAɶʑɂ☻ɒȴAAAAAAAAɺ̡ʑɂ☻̱☿☻ɐɭʚʍ☻ʨʞ☻ʨ̍ɛʬɓ☻rʟʬ˄☻ɂɯʟʁ

)☻ʨʠᴬᴬᴬᴬᴬᴬɺʤɂ☻ˍ☿☻ɑʱˉɋᶽɂ☻ɑɋʦᴬᴬᴬᴬᴬᴬɾʤɂ☻ɐɭʚʎʦʤ☻ὃỲᴬᴬᴬᴬᴬᴬṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ2-6Ʉʚɕʯɂ☻:̱Ộ̋☻ɑ̂ɱɥ☻ɒɄɟɰɬ☻ɘᶚə☻ʡʤɄɦʁ☻ʮ̒ʠ˄☻(☻ʮᶗ)&( yx☻

☻ʮɂɰ̋ɬ̋)(q:ɑˈʤɄɕʤɂ☻ɒᶗɬɄʎᶽɂ☻ɑɇɄɕʝ☻ʳʟʬ˄☻ˍỈɄɕʤɄɇ☻ᵷ 

qqkM

ykF

xkF

yy

xx

=

=

=
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)☻ʨʠɺʤɂ2-6 ˃̒ɕɶʑɂ☻̱☿☻ɑɋʦɽ☻ɐɭʚʎʤ☻ὃỲṌɄ̂ɱʤɂ☻ɞɮ̒ʬɦʤɂ☻:( 

 

☻ɞ-☻☻ɱɾʱʍ☻ɑʯʻˈʤ(Member Flexibility): 

☻ʢɄʚɕʯᶗɂ☻́ʯȶɇ☻ɑʯ̋ɱʑɂ☻ɗɇɄə☻ʔɱʎ̌̋☻.́̍ʦʍ☻ɑʚɋʆʫ☻̓̒ʙ☻Ṕḛəȶɓ☻ɗɦɓ☻Ʉʫ☻ɱAAAAAAAɾɦʍ☻ɻ̒ᴬAAAAAAɺɔ☻ɑ̍ʯɄʠʫȹ☻rʍ☻Ṕḗʎɔ☻ὃỮʤɂ☻ɑ̍AAAAAAAɽɄᾟήɂ☻̱Ộ

☻ɑ̍ʤ̋ɭʤɂ☻́ɓɭɥɂ̋̋☻ᵷɐ̒ʚʤɂ☻ɐɭɥɂ̋☻̱☿)/( Nm. 

ɬ-☻☻ɱɾʱʍ☻ɑɇᶚɽ(Member Stiffness): 

☻ʔɱʎ̌̋☻.́̍ʦʍ☻ɑʚɋʆʑɂ☻̓̒ʚʦʤ☻́ɕʫ̋Ʉʚʫ☻ὂỰʎʬɇ☻ᵷɑʝɱᾚήɂ☻̋ȵ☻ɻ̒ᴬAAAAAAAAɺɖʦʤ☻ɱAAAAAAAAAɾɦʎʤɂ☻ɑʎhɄʬʫ☻̱Ộ☻ɑɇᶚAAAAAAAAAɾʤɂ☻ɑɇᶚᴬᴬᴬᴬᴬᴬᴬᴬᴬɾʤɂ☻ɗɇɄə)(k☻

☻ɑ̍ʤ̋ɭʤɂ☻́ɓɭɥɂ̋̋☻ᵷɐȶɺ̡ʑɂ☻ɻ̒ɺɖʤ☻ʢ̒ʆʤɂ☻ɐɭɥɂ̋☻̱☿☻ɐ̒ʚʤɂ☻́ʯȶɇ)/( mN. 

☻ᴬʶæ☻:Ṕḛɋʫᶗɂɬ☻ȵɭɋʫ 

☻Ʉʫɭɦʍ☻ʮɲɂ̒ɓ☻ɑʤɄɦɇ☻ɐȶAAAAAAAɺ̡ʑɂ☻ɧɋAAAAAAAɾɓ̋☻ᵷɲɂṕḘʁᶗɂ☻ȲɄɦəȵ☻ɐɬɭɦʫ☻ɑ̍ɦʫɲ☻ɑʊᾚή☻̱☿☻̩ʠ̍ɓɄɕAAAAAAAɶʤɂ☻ʮɲɂ̒ɕʤɂ☻˂Ịʍ☻ȵɭɋʑɂ☻ɂɯʁ☻ɭʬɕʎ˅

☻.ɑʫ̋ɭʎʫ☻ɄẛṨʕ☻ɐɱəȸʑɂ☻̓̒ʚʤɂ☻ʌ̒ʬɡʫ☻ʮ̒ʠ˄ 

☻ᴬʺ-☻ɓ̒̍ʯ☻ʮ̒ʯɄʙ:ˌʰɄɛʤɂ☻ʳ 

☻ᶗ☻Ʉʫɭɦʍ☻ʡʤɮ̋☻ᵷ(ʪ̋ɳʍ☻̋ȵ☻̓̒ʙ)☻́̍ʦʍ☻ɑʚɋʆʑɂ☻̓̒ʚʤɂ☻ɑʦɾɦʫ☻ʏʫ☻ɏɵɄɦɕʫ☻ʌɰɄɶɖɇ☻ɑʝɱᾚή☻ɐȶɺ̡ɂʑ☻̋ȵ☻ʭɶᾒήɂ☻ʀɱʎɕ˄

:ʮḛɕʤɄɥ☻ʮḛɇ☻ṕḛ̍ʬɕʤɂ☻rʟʬ̂̋☻ᵷɑʫ̋ɭʎʫ☻ɑʦɾᾚᾇɂ☻ɻɯʁ☻ʮ̒ʠɓ 

- ☻Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻:̩ʆᾟήɂ☻ʌɰɄɶɖʤɂ☻ɑʤɄɥ)0(ä ¸F
C

:ˍỈɄɕʤɄɇ☻ᵷ 

amF
CC

=ä 

☻:ɝˈɥäF
C

☻☻ᵷ̓̒ʚʤɂ☻ɑʦɾɦʫa
C

☻ᵷʌɰɄɶɖʤɂ☻ʌɄʎɹm☻.ɑʦɕʟʤɂ 

- ☻Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻:̩hɂɰ̋ɭʤɂ☻̋ȵ☻˃̋ɂɳʤɂ☻ʌɰɄɶɖʤɂ☻ɑʤɄɥ)0(ä ¸M:ˍỈɄɕʤɄɇ☻ᵷ 

aIM =ä 

☻:ɝˈɥäM☻☻ᵷʪ̋ɳʎʤɂ☻ɑʦɾɦʫI☻☻ᵷɑʤɄʆʎʤɂ☻ʪɳʍa☻.˃̋ɂɳʤɂ☻ʌɰɄɶɖʤɂ 

☻ɲæ☻☻̩hɂɰ̋ɭʤɂ☻̱ẻ̍ɋʆʤɂ☻ɱɓɂ̒ɕʤɂw) Circular Natural Frequency(: 

☻ɑʦɕʟʤ☻ɑȾʕɄʠʫ☻ɑ̍ʆʚʯ☻ɑʦɕʝ☻Ʉyʦʚɕ̡ɓ☻ὃỮʤɂ☻ɑ̂̋ɂɳʤɂ☻ɑʍɱAAAAAAAAAAAAAAɶʤɂ☻̋ȵ☻˃ɱȼɂɬ☻ɰɄAAAAAAAAAAAAAAɶʫ☻˂Ịʍ☻ɑ̍ʯɄə☻ʢᶚɩ☻ʮɄ˄ɬɂɱʤɄɇ☻ɑ̂̋ɂɳʤɂ☻ɑʬ̍ʙ☻̒ʁ

☻ᴬɇ☻ʹʤ☻ɳʫɱˆʺ☻ᵷɲɂṕḘʶᶗɂ☻ȲɄʱəȵ☻Ʉẛṥʝɱɥ☻ˌʞɄɦɓʺ☻ɐȶɺʲᶽɂw☻ɐɭɥɂʻɉʺ☻ᵷ( )sec/rad:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ˁʆʎˇʺ☻ᵷ 

m

k
=w 

☻ɱɓɂʻɕʤɂ☻ɂɯʶ☻ʮȶɇ☻ʋɥᶚ˄w☻ʝʺ☻ɐȶɺʲᶽɂ☻ɑɇᶚɾɇ☻ʇʚʕ☻ʇɋɓɱ˄☻(ʃɋʱʤɂ)☻ɑʚɋʆʑɂ☻ɑ̍ɟɰɄᾟήɂ☻̓̒ʚʤɄɇ☻ɑʙᶚʍ☻́ʤ☻ɷ̄ʤ̋☻ᵷɄẛṥʦɕ

.ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɄɇ☻ᶗ̋ 
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☻ɤæ☻☻ˍẻˈɋʆʤɂ☻ɱɓɂʻɕʤɂf) Natural Frequency(: 

Ữʤɂ☻ɑʝɱᾚήɂ☻ȲɄɦəȵ☻ɐȶAAAAAAAAAAAAAAɺ̡ʑɂ☻ɑʦɕʟʤ☻ɑȾʕɄʠʑɂ☻ɑ̍ʆʚɦʤɂ☻ɑʦɕʟʤɂ☻ɄẛẀ☻ʪ̒ʚɓ☻ὃỮʤɂ☻ɐɭɥɂ̒ʤɂ☻ɑ̍ʯɄɛʤɂ☻̱☿☻ɑʦʫɄʠʤɂ☻ɒɂɰ̋ɭʤɂ☻ɬɭʍ☻̒ʁ☻ὃ

☻ᴬɇ☻ˍẻˈɋʆʤɂ☻ɱɓɂʻɕʦʤ☻ɳʫɱˆʺ☻ᵷɄẛẀ☻ʪʻʚɓf☻☻ɑ̍ʯɄɛʤɂ☻̱☿☻ɐɰ̋ɬ☻ɐɭɥɂ̒ɇ( )cps☻☻ɳɓṔḛʸʤɄɇ☻ʺȵ( )Hz:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ˁʆʎˇʺ☻ᵷ 

p

w

2
=f 

☻ʄæ☻☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂT) Natural Period(: 

☻AAAAAAAAAAAAAAAAAɇ☻́ʤ☻ɳʫɱ̂̋☻ᵷɐȶAAAɺ̡ʑɂ☻ɲɂṕḘʁɂ☻ʢᶚɩ☻ɑʦʫɄʞ☻ɐɰ̋ɬ☻ʪɄʬɓɟ☻ʪɲᶚʤɂ☻rʫɳʤɂ☻̒ʁT☻☻ɑ̍ʯɄɛʤɂ☻́ɓɭɥɂ̋̋☻ᵷ( )sec☻ɑʙᶚʎʤɄɇ☻ˁʆʎˇʺ☻ᵷ

:ɑˈʤɄɕʤɂ 

k

m

f
T p

w

p
2

21
=== 

ɑʦɕʝ☻ɬɄ˄ɬɲɄɇ☻ɬɂɬɳ˄☻ɰ̋ɭʤɂ☻ʮȶɇ☻ʋɥᶚʯ☻.Ʉẛṥɇᶚɽ☻ɬɄ˄ɬɲɄɇ☻ɿʚɦ̋̂☻ᵷɐȶɺ̡ʑɂ 

☻ʮḛɇ☻ɑ̍AAɵɭɦyʤɂ☻ɒȴAAɺ̡ʬʦʤ☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂ☻ʭ̍ʙ☻ɤ̋ɂṔḘɓ☻ʪɄʍ☻ʨʠAAɺɊ̋( )sec61.0 to☻ɰ̋ɭʤɂ☻ɑʬ̍ʙ☻ʨʚɓ☻ɑɇṔḘʤɂ☻ɿɪ˄☻Ʉʬ̍ʕ̋☻.

☻ʮḛɇ☻ɑ̂ɱᾟAAAAAAAAAAAAAAὝʤɂ̋☻ɐɭ̍ᾒήɂ☻ɆṔḘʦʤ☻ɰ̋ɭʤɂ☻ʭ̍ʙ☻ɤ̋ɂṔḘɕʕ☻ᵷɄyʫɂ̒ʙ̋☻ɄẛṥʯɄɕʫ☻ɬɄ˄ɬɲɄɇ( )sec3.1.0 to☻ɑʖˈʎᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʂʤɂ☻ɆṔḘʦʤ☻ɬɂɬɳɓʺ☻ᵷ

( )sec25.0 to. 

2-1-2-☻:ɄẛẁɄɋʝɂɱɓʺ☻ɲɂṕḘʶᶗɂ☻ʄɄʬʯȵ 

ᴬᴬᴬʱʍ☻ʨAAAʠɇ☻ɒɂɲɂṕḘʁɂ☻ᵷɰɄAAAɡʖʯɂ☻ᵷʪɭAAAAAAAAAAAAAᴬAAɽ☻ᵷʢɲᶗɲ☻ᵷɤɄÂAAɰ)☻rʫɳʤɂ☻ʏʫ☻ɐṔḛʒɕʫ☻ɑA̍AAʟ̍ʫɄA˄ɦAAɬ☻ɑAAAʤ̒ʬɥ☻˂Ỉȹ☻ɄAAAʫ☻ɐȶAAAAAAAAAAAAAAAAɺ̡ʫ☻ʏAAAAAAAAAAAAAAʂɪɓ☻ɄAAAʫɭ

☻ʨʠɺʤɂ)☻ɑʖʦɕɪʫ☻ɲɂṕḘʶɂ☻(ɰɂʻʅȵ)☻ʄɄʬʯȵ☻˃ɭɋɓʺ☻ɑʤʻʬᾚήɂ☻ʵɯʸʤ☻ɏˈɡɕɶɔ☻ɄẛẃȺʕ☻ᵷ(...Ʉʸʍɂʻʯȵ2-7:( 

- (...ˍỈʺȵ)☻ὃỲḲɄɵȵ☻ɲɂṕḘʶɂ☻ʇʬʯ 

- .ɑˆʻʯɄə☻ɲɂṕḘʶɂ☻ʄɄʬʯȵ 

 

)☻ʨʠɺʤɂ2-7☻ɲɂṕḘʶɂ☻ʄɄʬʯȵ☻:(ɑˈʟˈʫɄʱ˄ɬ☻ɑʤʻʬᾚή☻ɑʎʁɄɩ☻Ʉʫ☻ɐȶɺʲʫ 
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☻ʮ̒ʠɓ☻Ʉʫɭɦʍ☻ʭ̍ʬɾɕʤɂ☻̱☿☻ɱʆ̍ɶʑɂ☻̒ʁ☻ʢ̋ɜɂ☻ʇʬɦʤɂ☻ʮ̒ʠ˄☻Ʉʫ☻
ᴮ
ɄɋʤɄʑ̋☻.́ɇ☻ɼɄɩ☻˃ɲɂṕḘʁɂ☻ɰ̋ɬ☻ʄɄʬʯɜɂ☻ɻɯʁ☻rʫ☻ʇʬʯ☻ʨʠʤ

☻rʍ☻ɭ̂ɳɓ☻ɑʙɄʅ☻ʔɱAAAAAAAAAAAɽ☻ʭɕ˄☻́ʯȵ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒɄAAAAAAAAAAAɵɂɰɭʤɂ☻ɗɖɋəȵ☻ɝ̍ɥ☻ɐɱʉɄɦɕʫ̋☻ɑʬʊɕɦʫ☻ɐȶAAAAAAAAAAAɺ̡ʑɂ90☻ʇʬʱʤɂ☻ɂɯʶ☻ˍ☿☻%

ɑA̍AAʦʠʤɂ☻ɑAAʙɄAAAʆʤɂ☻ʏʫ☻ɑAAʯɰɄAAAʚʫ☻☻ɰɄᴬᴬəȵ☻ʏˈʬɡɓ☻ɭᴬᴬᴬʱʍ☻ɑᴬᴬᴬʖʦɕɪʫ☻ʛȼɂɱʅ☻ɆɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶᾚήɂ☻ɣʫɂɱɇ☻ɭᴬᴬᴬʬɕʎɔ☻ɂɯᴬᴬʶ☻ʏʫʺ☻.ɑᴬᴬʕɄᴬᴬʞ☻ɲɂṕḘʶᶗɂ☻ʄɄᴬᴬᴬʬʯᶟ

☻ˍỊ˄☻Ʉᴬᴬᴬʬˈʕ☻ʮḛɋʯʺ☻ᵷ(...ᾢήɂ☻ᵷʪɳʍ☻ᵷɐʻʙ☻ᵷʢɄᴬᴬᴬʚɕʯɂ)☻ɐȶᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʲʬʦʤ☻ɑᴬᴬᴬʦʬɕᾚᾇɂ☻ɑᴬᴬᴬˈʬʊʍᶟɂ☻ɑᴬᴬᴬɇɄᴬᴬᴬɡɕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵᶗɂ☻ɱ˄ɭᴬᴬᴬʚɓʺ☻(ɄᴬᴬᴬẛẁɄᴬᴬᴬɋʝɂɱɓ)☻ʄɄᴬᴬᴬʬʯᶟɂ

:
ᴮ
Ʉʍ̒̍ɹ☻Ṕḙʝɜɂ☻ʛȼɂɱʆʤɂ 

-☻☻ɑʚʦʆᶽɂ☻ʭˈʚʤɄɇ☻ʏˈʬɡɕʤɂ☻ɑʚˆɱʅABS: 

☻ʵɯʶ☻ˍ☿☻ɑʚʦʆʫ☻ɑʬ̍ʚɇ☻ὃḒʊʍȵ☻ʢɄʚɕʯᶗ☻ʀɱʎɕɓ☻ɑʦɕʝ☻ʨʞ☻ʮȵ☻ɰɄɋɕʍɄɇ☻ɑ̍ʬʊʍɜɂ☻ɒᶗɄʚɕʯᶗɂ☻˂Ịʍ☻ʢ̒AᴬAAAAAAAAAɾᾚήɂ☻ʭɕ˄☻ᵷɑʚ̂ɱʆʤɂ

☻rʟʬ˄☻ᶗ☻ὃỮʤɂ☻ɑA̍Aʬʊʍɜɂ☻ɒᶗɄAAʚɕʯᶗɂ☻rʍ☻ɑAAʤɄAAᾚήɂ☻ɻɯAʁA☻Ṕḗʎɔ̋☻ᵷɑAAʖʦɕɪʫ☻ɑAɦAʫɲȶAAɇ☻ɝAAɦɓ☻ɑA̍Aʬʊʍɜɂ☻ɒᶗɄAAʚɕʯᶗɂ☻ʮȵ☻rʫ☻ʭʑɱʤɄAAɇ

ɑʚɋʆʫ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻ɗʯɄʞ☻Ʉʬyʫ☻Ʉʁɲ̋Ʉɡɕɓ☻ʮȵ☻ɐȶɺ̡ʬʦʤ☻.
ᴮ
ɂɭɟ☻ɑʊʕɄɦʫ☻ɑʚ̂ɱʅ☻Ṕḗɕʎɔ☻̱ỈɄɕʤɄɇ☻̱Ộ̋☻ᵷɄẛṨʦʍ 

-☻☻ɑɇɄɡɕɵᶗɂ☻ɒɄʎɊɱʫ☻ʌʻʬᾒᾇ☻ˍẻˈɇṔḘʤɂ☻ɰɯᾒήɄɇ☻ʏˈʬɡɕʤɂ☻ɑʚˆɱʅSRSS: 

☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(Square Root of Sum of Squares) 

☻ɄAẛẃȵ☻ʭʑɰ☻ɑAʚʦʆʫ☻ɑAʬ̍ʚɇ☻ὃḒʊʍȵ☻ʢɄAʚɕʯᶗ☻ʀɱʎɕɓ☻ɑAʦɕʝ☻ʨAʞ☻ʮȵ☻ɰɄAɋɕʍɄAɇ☻ɑA̍ʬʊʍɜɂ☻ɒᶗɄAʚɕʯᶗɂ☻˂Ịʍ☻ʢ̒AᴬAAAAAAAAAAAAɾᾚήɂ☻ʭɕ˄☻ɗᴬʙʻɇ

☻.ʗʦɕɪʫ☻ʨʠɺʤɂ)☻ᵷɻᶚʍȵ☻ʮḛɋʑɂ☻ɞɮ̒ʬɦʦʤ☻Ʉʫ☻ɑʆʚʯ☻̱☿☻ʢɄʚɕʯᶗɂ☻ɑɵɂɰɬ☻ɭɦʎʕ2-1:Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻ᵷ( 

max
2

max
2

max
2

max 321 UUUU ++= 

☻ɑʚʦʆᶽɂ☻ʭˈʚʤɂ☻ɑʚˆɱʅʺ☻ɑʚˈʙɭʤɂ☻ɑˆɱʊʱʤɂ☻ɑʚˆɱʆʤɂ☻ʭˈʙ☻ʮḛɇ☻ʏʚɓ☻ɑʚˆɱʆʤɂ☻ʵɯʶ☻ɄẛṨʆʎɔ☻ὃỮʤɂ☻ɒɄɇɄɡɕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵᶗɂ☻ʭˈʙ☻ʮȵ☻ɭɟʺ

ABS☻.ɑʤʻɋʚʫʺ☻ɑ˄ɬɄɾɕʙɂ☻ɑʚˆɱʅ☻Ṕḗɕʎɔ☻ˍỘʺ☻ᵷ 

 

-☻☻ʪɄɕʤɂ☻ˍẻˈɇṔḘʤɂ☻ɏʝɂṔḘʤɂ☻ɑʚˆɱʅCQC: 

(Complete Quadratic Combination) 

☻.ɒȴɺ̡ʑɂ☻rʫ☻Ṕḛɛʝ☻̱☿☻ɱʝɯʤɂ☻ɑʚɇɄɵ☻ʛȼɂɱʆʤɂ☻rʫ☻ʘɬȵ☻ʨ˄ɭɇ☻Ṕḗɕʎɔ̋☻ᵷ
ᴮ
Ʉʫɂɭɪɕɵɂ☻Ṕḙʝɜɂ☻̱Ộ☻ɑʚ̂ɱʆʤɂ☻ɻɯʁ☻ʮȹ 

ɂ☻ʳʍ☻ɣɓɄᴬᴬᴬʱʤɂ☻ʄɄᴬᴬᴬʬʯᶟɂ☻ʇɇɂɱɓ☻ʮɄᴬᴬᴬɋᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶᾚήɄᴬᴬᴬɇ☻ɯᴬᴬᴬɩȶᴬᴬᴬɓ☻ˍỘʺ☻ᵷˌȽɂʻᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʎʤɂ☻ɲɂṕḘʶᶗɂ☻ɒɄᴬᴬᴬˆɱʊʯ☻˂Ịʍ☻ɑᴬᴬᴬʚˆɱʆʤɂ☻ʵɯᴬᴬᴬʶ☻ɭᴬᴬᴬʬɕʎɔ☻ɭᴬᴬʫɄᴬᴬᴬɪɕʤ

.ɑ̍ʑɂɱʖʤɂ☻ɒȴɺ̡ʑɂ☻ʃʎɋʤ☻ʡʤɮ̋☻ᵷɐɰ̋Ʉɡɕʑɂ☻ɰɂ̒ʅɜɂ☻ʃʎɋʤ☻ɑʦʫɄʞ☻ɑ̍ʤᶚʚɕɵɂ☻ʪɭʍ☻ɬ̒ɟ̋☻ʮḛɋɓ☻ɝ̍ɥ☻ᵷ̩ʖ̍ʆʤɂ 

☻ɑɇɄɡɕᴬᴬᴬɵᶗɂ☻ʨʫɂʻʍ☻ʳʫ☻ʨʫɄʍ☻ʨʞ☻ɑʬˈʚʤ☻ˌȽɄʱɛʤɂ☻ʌʻʬᾒᾇɂ☻ɬɄɡ˄ȹ☻ʛˆɱʅ☻ʳʍ☻ᵷɑʚˆɱʆʤɂ☻ʵɯʶ☻ʛʕʺ☻ᵷɑɇɄɡɕᴬᴬᴬɵᶗɂ☻ɆɄᴬᴬᴬɶɥ☻ʭɕ˄

☻˃ɯAAAʤɂ̋☻́ɦAAAʫ☻ɑAAAɋ̂ɱʚʤɂ☻ʄɄAAAʬʯɜɂ☻ɑA̍AAʚɋɇ☻
ᴮ
ɂɱəȶAAAɕʫ☻ʇʬʯ☻ʨAAAʠʤ☻ɑAAAʯɱʑɂ☻ʮḛʆʬʯ☻ʨᴬᴬᴬʞ☻ʮḛɇ☻ɑᴬᴬᴬʤɬɄᴬᴬᴬɋɕᶽɂ☻ɑᴬᴬᴬʙᶚʎʤɂ☻ʨᴬᴬᴬʫɄᴬᴬᴬʎɈ☻ʹᴬᴬᴬʦˈɛʬɓ☻ʳʟʬ˄

☻ɰɂ̒ʅɜɂ☻ʄɄɋɓɰɂ☻ʨʫɄʍ)☻ʮḛɵ̋ɰɭʫ1<r.ʌʻʬᾒᾇɂ☻ɂɯʸʤ☻ˍẻˈɇṔḘʤɂ☻ɰɯᾒήɂ☻ɯɩȸ˄☻ʭə☻ʳʫʺ☻ᵷ( 

☻ʭ̍ʚʤɂ☻ɑʚ̂ɱʅ̋☻ɑʚ̍ʙɭʤɂ☻ɑ̂ɱʊɦʤɂ☻ɑʚ̂ɱʆʤɂ☻ʭ̍ʙ☻ʮḛɇ☻ʏʚɓ☻ɑʚ̂ɱʆʤɂ☻ɻɯʁ☻ɄẛṨʆʎɔ☻ὃỮʤɂ☻ɒɄɇɄɡɕAAAAAAAAAAAAAɵᶗɂ☻ʭ̍ʙ☻ʮȵ☻ɭɟ̋☻ᵷ
ᴮ
ɄAAAAAAAAAAAAAʂ˄ȵ̋

☻ɑʚʦʆᶽɂABSʚˆɱʅ☻˂Ỉȹ☻Ɇɱʙȵ☻ˍỘʺ☻ᵷ☻ɑSRSS.ɏɵɄᾚήɂ☻ʪɂɭɪɕɵᶗ☻ɐɰ̋ɱʂʤɄɇ☻ɞɄɕɦɓ☻Ʉẛẃȵ̋☻Ʉẛṧʫ☻ɑʙɬ☻Ṕḙʝȵ☻ʨɇ☻ᵷ 
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☻ɞɮ̒ʬɦʤɂ☻ʨ̍ʦɦɓ̋☻ɑAAAAAAAɵɂɰɬ☻ʢᶚɩ☻rʫ☻(...ɲɂṕḘʁᶗɂ☻ʄɄʬʯȵ☻ᵷʃɋɦʤɂ☻ᵷɬɬṔḘʤɂ☻ᵷɰ̋ɭʤɂ)☻Ʉʫ☻ɐȶAAAAAAAɺ̡ʑ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɼɂ̒ᾟήɂ☻ɬɭɦɓ

☻ʨʠɺʤɂ)☻(ɏʝɱʫ)☻ɬɭʎɕʫ☻ʺȵ☻ʇˈɶɈ☻ɲɂɳẛẀ☻ʨɛʬᶽɂ2-8ʳʫ☻ʨʠʤ☻ɐɭȼɄʎʤɂ☻ɒᶗɬɄʎᶽɂ☻ɑʑɄˈɽ☻ʳʫ☻ʮḛʚʦʆʱʫ☻ᵷ(: 

- ʃɇɄʱʤɂ☻ˍ☿☻ɑʱʫɄʠʤɂ☻ɑʙɄʆʤɂ 

- ɑʦɕʟʦʤ☻ɑˈʝɱᾚήɂ☻ɑʙɄʆʤɂ 

- ɑ̍ɟɰɄᾟήɂ☻ɐ̒ʚʤɂ☻ʨʎʖʤ☻ɭʬᾟᾇɂ☻̱☿☻ɭʫɄɪɕʑɂ☻ʨʬʎʤɂ 

- .ɑ̍ɟɰɄᾟήɂ☻ɐ̒ʚʤɂ☻rʫ☻ˁʆʎʑɂ☻ʨʬʎʤɂ̋ 

 

)☻ʨʠɺʤɂ2-8☻:((a)☻☻ʇˈɶɈ☻ɲɂɳʶæ☻(b)☻ɏʝɱʫ☻ɲɂɳʶ 

 

☻ʏAAAAAʂɪɓ☻Ʉʫɭɦʍ☻Ʉʫȵ☻ᵷɱɥ☻ɲɂɳʁ☻ɑAAAAAɵɂɰɭʤ☻ɑʤȶAAAAAɶʑɂ☻Ʉʯɬ̒ʚɓ☻ɑ̍ɟɰɄɩ☻̓̒ʚʤ☻ɐȶAAAAAɺ̡ʑɂ☻ʏAAAAAʂɪɓ☻ᶗ☻Ʉʫɭɦʍ☻BȲɂ̒AAAAAɵ☻̱ẠɰɄɩ☻ʃɱ̂ɦɕʤ

☻ʨʠAAAAAAAɺʤɂ)☻ɑʚɋʆʫ☻ɑ̍ɟɰɄɩ☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɐ̒ʙ☻ʃɱ̂ɦɕʤɂ☻ɂɯʁ☻ʮɄʞȵ2-9☻ʨʠAAAAAAAɺʤɂ)☻ᵷ(̱Ỉɂɳʤɲ☻ʃɱ̂ɦɓ)☻ɭɦAAAAAᴬAɶʫ☻ɑʝɱɥ☻Ṕḛəȶɕɇ☻̋ȵ☻ᵷ(

2-10:Ʉʫ☻ʇ̍ɶɈ☻ɲɂɳʁ☻ɑʝɱᾚή☻ɑʫɄʎʤɂ☻ɑʤɬɄʎʑɂ☻̱Ị˄☻Ʉʬ̍ʕ☻ʮḛɋʯ̋☻.ɑ̂ɱɶʚʤɂ☻ɒɂɲɂṕḘʁᶗɂ☻ὂḒɶ˅☻Ʉʫ☻ɑɵɂɰɬ☻̒ɦʯ☻́ɡɕɦʕ☻ᵷ( 

)(0 *** tForukucum =++* ### 

☻ɝˈɥ** ,, kcm*☻ᵷ(ʃɇɄʱʤɂ)☻ɑʬʬʎᶽɂ☻ɑɇᶚɾʤɂ☻:.ɑʦʬᾒίʤ☻ɑʬʬʎᶽɂ☻ɑʦɕʟʤɂʺ☻ᵷ(ɭʬᾟᾇɂ)☻ʭʬʎᶽɂ☻ɭʫɄɪɕʤɂ 

 

)☻ʨʠɺʤɂ2-9ɑ̍ɟɰɄɩ☻ɐ̒ʚɇ☻ʀɱɦʫ☻ʇ̍ɶɈ☻ɲɂɳʁ☻:( 

 

:̱Ị˄☻Ʉʬʝ☻ɑʝɱᾚήɂ☻ɑʤɬɄʎʑ☻ɑʫɄʎʤɂ☻ʓ̍ɾʤɂ☻ɏɕʟɓ☻ᵷ˃ɱɶʚʤɂ☻ɏʝɱʑɂ☻ɲɂɳyʤɂ☻ɑʤɄɥ☻̱☿̋ 
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- ☻:ɑ̍ɟɰɄɩ☻ɐ̒ʙ)()()( tFKUtUCtUM =++ ### 

- ☻:(ʢɂɳʤɲ)☻ɭɦɶʫ☻ɑʝɱɥ)()()( tUKUtUCtUM S
##### G=++ 

☻:ɝˈɥ )(tU S
##ɑɇṔḘʤɂ☻ɑʝɱɥ☻ʌɰɄɶɔ☻: 

)()( tUtUU S+=☻☻ʛʦʆᶽɂ☻ʢɄʚɕʯᶗɂ☻: 

)(tUS
Ʉʚɕʯɂ☻:☻ʺ☻ᵷɑɇṔḘʤɂ☻ʢ)(tU.ɑʦɕʟʦʤ☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɂ☻: 

 

)☻ʨʠɺʤɂ2-10(ʢɂɳʤɲ)☻ɴɄɵɜɂ☻ɭɦʍ☻ʀɱɦʫ☻ʇ̍ɶɈ☻ɲɂɳʁ☻:( 

.ɒɂȲɄɺhɟ ɂ☻ʡ̍ʫɄɦ˄ɬ☻ʭʦʍ☻ɴ̋ɰɬ☻̱☿☻ʨ̍ɾʖɕʤɄɇ☻ɑᾚὟ̒ʫ̋☻ᵷɑʖʦɕɪʫ☻ʛȼɂɱʆɇ☻ɑʤɄᾚήɂ☻ɻɯʁ☻̱☿☻ɑʤɬɄʎʑɂ☻ʨɥ☻ʭɕ̂̋ 

)☻ʨᴬᴬʠᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʤɂ☻ʮḛɋ˄2-11☻ɑᴬᴬˈʦʬʎʤɂ☻ʵɯᴬᴬʶ☻ʮȵ☻ʋɥᶚʯ☻ɝᴬᴬˈɥ☻ᵷɐɳʝɱʫ☻ʨᴬᴬɕʝ☻ʏʫ☻ɑᴬᴬˈʤʻʙɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɹ☻ɰɄᴬᴬʖʉȶᴬᴬʝ☻ɒȴᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʲᶽɂ☻ɑᴬᴬɟɯᴬᴬʬʯ☻ɑᴬᴬʚˆɱʅ☻(

☻.ɒȴɺʲʬʦʤ☻ˌʚˈʚᾚήɂ☻ʜʻʦɶʤɂ☻ʭɟṔḘɓ☻(ɑɟɯʬʱʤɂ) 
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)☻ʨʠɺʤɂ2-11ɑˈʤʻʙɄɹ☻ɰɄʖʉȶʝ☻ɑˈɵɭʱʸʤɂ☻ɒȴɺʲᶽɂ☻ɑɟɯʬʯ☻:( 

 

)☻ʨʠɺʤɂ☻ᾝὟʻ˄2-12˄ɭʤɂ☻ɑɇɄɡɕɵᶗɂ☻ɭ˄ɭɦɓ☻ˍ☿☻ɑʬʸʫ☻ɲɂṕḘʶɂ☻ʄɄʬʯȵ☻ɑəᶚə☻(☻ʛɇɂʻʅ☻ɑəᶚə☻ʳʫ☻ɑʯʻʠʫ☻ɐȶɺʲᶽ☻ɑˈʟˈʫɄʱ

:(ɭʚʎʤɂ☻ɑɟɯʬʯ)☻ɭʚʎʤɂ☻ˍ☿☻ɑʦɕʟʤɂ☻ṕḛʝɱɓ☻ʭɓ☻ɝˈɦɇ☻(ˍẼɂɱʕ☻ɞɮʻʬʯ) 

- ɷ̄ȼɰ☻̩ʚʕȵ☻ʇʬʯ 

- Ỉ̱̒ʙɄɹ☻˃̒ʯɄə☻ʇʬʯ 

- .ˍỊɕʕ☻ʇʬʯ 

 

 
)☻ʨʠɺʤɂ2-12Ỉ̱ɂɳʤɲ☻ʨʎʖʤ☻ʏʁɄɩ☻̱Ẽɂɱʕ☻ɞɮ̒ʬɦʤ☻ɑʬyʑɂ☻ɲɂṕḘʁᶗɂ☻ʄɄʬʯȵ☻:( 

 

ᶽɂ☻ɞɮʻʬʱʤɂ☻ɬɄʬɕʍɂ☻ʳʟʬ˄☻ɐɱʉɄʱɕᶽɂ☻ɒȴɺʲᶽɂ☻ɑʤɄɥ☻ˍ☿ʺ☻̩ʚʕɜɂ☻ʮɄʆʬɦʤɂ☻̱Ộ☻ɐɱəȸʑɂ☻ʄɄʬʯɜɂ☻ʮ̒ʠɓ☻ɝ̍ɥ☻Ɂ☿Ʉʠʑɂ☻˃̒ɕɶ

☻ʨʠɺʤɂ)☻ˍỈʻʙɄɺʤɂʺ2-13.( 
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)☻ʨʠɺʤɂ2-13☻Ɂ☿Ʉʠʫ☻˃̒ɕɶʫ☻ɞɮ̒ʬʯ☻ɲɂṕḘʁɂ☻ʄɄʬʯȵ☻:(æ☻ɐɱʉɄʱɕʫ☻ɑʦʬɟ 

 

☻ɭʚʍ☻ɑʕɄʁȹ☻˂Ịʍ☻ʨʬʎh☻ɝ̍ɦɇ☻(ɐṔḛɋʝ☻ɒɂɲɄɡʫ)☻̱Ỉ̒ʙɄɺʤɂ☻ʢɂɳʤɳʤɄɇ☻ɱəȶɕɓ☻ɐȶɺ̡ʑ☻ɑɟɯʬɦʤɂ☻ɬɂɭʍȹ☻ɭɦʍ☻ɻɄɋɖʯᶗɂ☻ɏɡ̂̋

ɂɯʸʤ☻ɑˆʻʯɄə☻)☻ʨʠɺʤɂ☻ˍ☿☻ʮḛɋʫ☻ʻʶ☻Ʉʬʝ☻ɞɮʻʬʱʤɂ2-14.( 

 
)☻ʨʠɺʤɂ2-14☻ɞɮʻʬʱʦʤ☻ɑˆʻʯɄə☻ɭʚʍ☻ɑʕɄʁȹ☻:(æ☻Ỉ̱̒ʙɄɹ☻ʢɂɳʤɲ 

 

 

☻ʳʫ)☻ʢɄʠɹᶟɂ☻ʮḛɋɓʺ2-15☻☻ὂỮɥ2-18☻ɒȴɺ̡ʑɂ☻ɑɵɂɰɬ☻ɭɦʍ☻ɑ̍ʑɄʎʤɂ☻ɒɂɬ̒ʠʤɂ☻̱☿☻ɐɭʬɕʎʑɂ☻ɑɶ̄ȼɱʤɂ☻ɲɂṕḘʁᶗɂ☻ʄɄʬʯȵ☻(

ɑ̍ʟ̍ɓɄɕɶʤɂ☻ʛȼɂɱʆʦʤ☻
ᴮ
Ʉʚʕ̋☻ɑ̍ʤɂɳʤɲ☻ʢɄʎʕɜ☻ɑʎʁɄᾟήɂ☻ɐɱʉɄɦɕʑɂ☻.ɑȾʕɄʠᶽɂ 

- ʪ̋ɳʎʦʤ☻ɑʫ̋Ʉʚʑɂ☻ɒɰɄʅɟɂ☻ɑʤɄɥ 

- (ɿʙ☻ʮɂɰɭɟ)☻ɑ̍ȼɄɺhɟ ɂ☻ʮɂɰɭᾒήɂ☻ɑʤɄɥ 
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)☻ʨʠɺʤɂ2-15(ὃỲṋʙ☻ɻ̒ɺɔ)☻ɑ̂ɰɄʅɟɂ☻ɒȴɺ̡ʑɂ☻ɻ̒ɺɔ☻ʄɄʬʯȵ☻:( 

 

 
)☻ʨʠɺʤɂ2-16☻ɑˈᶽɄʎʤɂ☻ɒɂɬʻʠʤɂ☻ʨɋʙ☻ʳʫ☻ɭʬɕʎᶽɂ☻ɷˉȼɱʤɂ☻ɲɂṕḘʶᶗɂ☻ʇʬʯ☻:(æ☻ɑ̂ɰɄʅȹ☻ɐȶɺ̡ʫ☻ɑʤɄɥ 
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)☻ʨʠɺʤɂ2-17ʤɂ☻ɒȴɺʲᶽɂ☻ʵʻɺɔ☻ʄɄʬʯȵ☻:(☻ɑɋʦɾæ☻(̱☿Ʉʆʎhɂ☻ɻ̒ɺɔ)☻ɿʙ☻ʮɂɰɭɟ 

 

 
)☻ʨʠɺʤɂ2-18☻ɑˈᶽɄʎʤɂ☻ɒɂɬʻʠʤɂ☻ʨɋʙ☻ʳʫ☻ɭʬɕʎᶽɂ☻ɷˉȼɱʤɂ☻ɲɂṕḘʶᶗɂ☻ʇʬʯ☻:(æ☻ɿʚʤɂ☻ʮɂɰɭɟ☻ɑʤɄɥ 

 

)☻ʨʠɺʤɂ☻ʮḛɋ˄2-19☻ɳɓɱʸʤɄɇ☻ˍẻˈɋʆʤɂ☻ɱɓɂʻɕʤɂ☻ʭˈʙ☻(ö
÷

õ
æ
ç

å
=

T
f

1
☻.ɑˈʯɭᶽɂ☻ɑɵɭʱʸʤɂ☻ɒȴɺʲʫ☻ʳʫ☻ʃʎɋʤ 
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)☻ʨʠɺʤɂ2-19ɑɶˉȼɱʤɂ☻ɲɂṕḘʶᶗɂ☻ʄɄʬʯȵ☻ɱɓɂʻɓ☻ʭˈʙ☻:(☻ɑˈɵɭʱʸʤɂ☻ɒȴɺʲᶽɂ☻ʃʎɋʤ☻ɳɓɱʸʤɄɇ 
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)☻ʨʠɺʦʤ☻ʏɈɄɓ2-19ɒȴɺʲᶽɂ☻ʳʫ☻ʏɵɂʺ☻ʗˈʆʤ☻ɑɶˉȼɱʤɂ☻ɲɂṕḘʶᶗɂ☻ʄɄʬʯȵ☻ɒɂɱɓɂʻɓʺ☻ɰɂʺɬȵ☻ʭˈʙ☻:( 
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2-2-☻ʛɇɂ̒ʆʤɂ☻ɬɭʎɕʫ☻ɐȶɺ̡ʑ☻(ɷ̄ȼɱʤɂ)☻̩ɔɂɯʤɂ☻ɲɂṕḘʁᶗɂ☻ɰ̋ɬ☻ɆɄɶɥ 

:Ʉẛṧʫ☻ɱʝɯʯ☻ᵷɰ̋ɭʤɂ☻ɂɯʁ☻ɑʬ̍ʙ☻ɭ˄ɭɦɕʤ☻ɑʖʦɕɪʫ☻ʛȼɂɱʅ☻ɭɟ̒ɓ 

- ☻ʮ̒ʠɓ☻ɐɬɄʍ☻:ɑ̍Ɍ̂ɱɡɓ☻ʛȼɂɱʅ.ɑˈɌˆɱʚɓ 

- ☻ɬ̒ʠʤɂ☻ὃỲAAAAAAAAAAAAAAṊ̒ˆ̋☻ᵷ(ὃử̂ɱʚɓ☻̩ʠ̍ʫɄA˄ɦAɬ☻ʨA̍Aʦɦɓ)☻ɑAAʙɄAAʆʤɂ☻ɑA̍Aʯ̒AAAAAAAAAᴬAAAAɾʫ☻ȵɭAAɋʫ☻˂Ịʍ☻ɑAAʚ̂ɱʆʤɂ☻ɻɯAʁA☻ɭAAʬɕʎɔ☻:́̍AAʦ̂ɰ☻ɑAAʚ̂ɱʅ

.Ʉʫ☻ʌ̋ɱɺʑ☻ɑ̍ʤ̋ɜɂ☻ɒɄɵɂɰɭʤɂ☻ɬɂɭʍȹ☻ɭɦʍ☻ʮḛɕʚɇɄɶʤɂ☻ʮḛɕʚ̂ɱʆʤɂ☻ʪɂɭɪɕɵɄɇ☻˃ɰ̒ɶʤɂ 

- .ɑʝɱᾚίʤ☻ɑʬʬʎᶽɂ☻ɑʤɬɄʎᶽɂ☻ɑʚˆɱʅ 

- ɞɮʻʬʱʤɂ☻ɬɂɭʍȹ☻ɭʎɈ☻ˌʠˈʫɄʱ˄ɬ☻ʨˈʦɦɓ☻:ʛˈʙɭʤɂ☻ʨᾚήɂ☻ʛȼɂɱʅ☻☻ʵɱᴬᴬᴬᴬᴬᴬᴬᴬɽɄʱʎʤ☻ɧˈᾚᴬᴬᴬᴬᴬᴬᴬᴬὛ☻ʨˈɛʬɓ☻ʏʫ☻ɐȶᴬᴬᴬᴬᴬᴬᴬᴬɺʲʬʦʤ☻ɏᴬᴬᴬᴬᴬᴬᴬᴬɵɄʱᶽɂ

.́ʦɕʟʤ☻ʛ̍ʙɬ☻ʏ̌ɲ̒ɓ̋ 

2-2-1-☻:ɑˈɌˆɱɡɕʤɂ☻ʛȼɂɱʆʤɂ 

☻rʫ☻Ṕḛɛʟʤɂ☻̱☿☻ɐɬ̒ɟ̒ɂʑ☻ɑ̍AAAAAAʁɄ̂ɱʤɂ☻ɒɄʙᶚʎʤɂ☻rʫ☻ɑʦʬɟ☻ʛ̂ɱʅ☻rʍ☻ɐȶAAAAAAɺ̡ʬʦʤ☻̩ɔɂɯʤɂ☻ɲɂṕḘʁᶗɂ☻ʇʬʯ☻ɰ̋ɬ☻ɑʬ̍ʙ☻ɆɄAAAAAAɶɥ☻ʭɕ˄

ɄʎɈȶɇ☻ɰ̋ɭʤɂ☻ʇɉɱɓ☻ɒɄʙᶚʎʤɂ☻ɻɯʁ☻.ɑ̍ʑɄʎʤɂ☻ɒɂɬ̒ʠʤɂ☻ɑAAAAɽɄɩ̋☻ᵷɑAAAAɾɕᾟᾇɂ☻ʏɟɂɱʑɂ☻ʡʤɯʝ̋☻ᵷʌɄʖɓɰᶗɂ̋☻ʇʚAAAAɶʑɂ☻̱☿☻ȶAAAAɺ̡ʑɂ☻ɬ

.ᾢήɂ☻...☻ʹʚɇɂʻʅ☻ɬɭʍʺ☻ʨʫɄᾚήɂ☻ʹʦʠˈʶ☻ɑʎˈɋʆɇ 

☻☻̱Ỉɂ̒ɥ☻ʘɰɄʖɇ☻ɑ̍ʦʎʖʤɂ☻́ɕʬ̍ʙ☻rʍ☻ɐɭ̍ʎɈ☻
ᴮ
Ʉʬ̍ʙ☻̩ʆʎɔ☻ɒɄʙᶚʎʤɂ☻ɻɯʁ☻ʃʎɈ☻ʮȵ☻˂Ỉȹ☻ɐɰɄAAAAAAAAɹɟɂ☻ʏʫ60☻ᵷɒᶗɄᾚήɂ☻ʃʎɈ☻ˍ☿☻%

 ̓ɱɩȵ☻ʛȼɂɱʆɇ☻ɄAAAẛṥʯɰɄAAAʚʫ☻ɐɰ̋ɱAAAAAAAAAAAAAAʁ̋☻ᵷɄAyAAʫɂɭAAAɪɕAAAAAAAAAAAAAAɵɂ☻ɭAɦAAʍ☻
ᴮ
ɂɭA̍AAɟ☻ɻɄAAAɋɖʯᶗɂ☻ɏAAAɡ˄☻̱ỈɄAAAɕʤɄAAAɇ ʹA̍AAʦ̂ɰ☻:☻☻ʨᴬᴬᴬˈʦɦɕʤɂ☻ʛȼɂɱʅ☻ʼɭᴬᴬᴬɥȹ☻ʺȵ

.ʛˈʙɭʤɂ☻ˌʠˈʫɄʱ˄ɭʤɂ 

:́ɓɄʚᾚίʫ̋☻˃ɰ̒ɶʤɂ☻ɬ̒ʠʤɂ☻rʫ☻ɐɭʬɕʎʑɂ☻ɑ̍Ɍ̂ɱɡɕʤɂ☻ʛȼɂɱʆʤɂ☻̱Ị˄☻Ʉʬ̍ʕ☻ʮḛɋʯ̋ 

- :ʢɲᶗɳʦʤ☻ʪ̋Ʉʚʑɂ☻ʭ̍ʬɾɕʤɂ☻̱☿☻ɑ̍ɾʙ☻ʮɂɰɭɟ☻ʢɄʬʎɕɵɂ☻ɭɦʍ 

NT 08.0(sec)= 

☻ɝˈɥN.ɐȶɺʲᶽɂ☻ʛɇɂʻʅ☻ɬɭʍ☻: 

- :ɑʍ̋Ʉʆʫ☻ɑ̍ʑɂɱʕ☻ɑ̂ɰɄʅȹ☻ʨʬɟ☻rʫ☻ɐɯʖɦʫ☻ɐȶɺ̡ʑɂ 

NT 1.0(sec)= 

☻ɝˈɥN☻ʛɇɂʻʅ☻ɬɭʍ☻:.ɐȶɺʲᶽɂ 

- :ɑȾʕɄʠʑɂ☻ɑ̍ʟ̍ɓɄɕɶʤɂ☻ɑʚ̂ɱʆʤɄɇ☻ɑ̍ʤɂɳʤɳʤɂ☻ɐ̒ʚʤɂ☻ɭ˄ɭɦɓ☻ɭɦʍ☻ɰ̋ɭʤɂ☻ɑʬ̍ʙ☻ɭ˄ɭɦɕʤ☻ɑ̍ʫɂɳʤȹ☻ɑ̍Ɍ̂ɱɡɓ☻ɑʙᶚʍ 

4/3

sec )( nt hCT = 

:ɝˈɥ 

nh☻☻.ṔḘʑɄɇ☻ɂɰɭʚʫ☻́̍ʕ☻Ɇ̒ɶ̡ʫ☻˂Ịʍȵ☻ὂỮɥ☻ɐɭʍɄʚʤɂ☻rʫ☻ȶɺ̡ʑɂ☻ʌɄʖɓɰɂ 

0853.0=tC☻☻☻.ʪ̋ɳʎʦʤ☻ɑʫ̋Ʉʚʑɂ☻ɑ̍ʯɭʎʑɂ☻ɒɂɰɄʅɡʤ 
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0731.0=tC☻☻.Ʉ̂ɳʝɱʫ☻ᶗ☻(ɑʖɕʟʑɂ)☻ɑʆɉɱʑɂ☻ɒɂɰɄʅɡʤ̋☻ʪ̋ɳʎʦʤ☻ɑʫ̋Ʉʚʑɂ☻ɑᾚίɶʑɂ☻ɑ̍ʯɄɵɱᾟήɂ☻ɒɂɰɄʅɡʤ 

0488.0=tC☻.ɑʕɄʞ☻̓ɱɩɜɂ☻̩hɄɋʬʦʤ 

☻ɭ˄ɭɦɓ☻ɑʦ˄ɭɇ☻ɑʚˆɱʆʝ☻ʳʟʬˆʺtC☻☻ɑ̂ɱᾒᾙ☻̋ȵ☻ɑ̍ʯɄAAAAAAAAɵɱɩ☻ɿʙ☻ʮɂɰɭɟ☻˂Ịʍ☻ɑ̂̋Ʉᾚήɂ☻ɑ̡̍ɇɜɂ̋☻ɒȴAAAAAAAAɺ̡ʑɂ☻ɑʤɄɥ☻̱☿

:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɂ☻ʳʫ 

ct AC 0743.0=
 

☻:ɝˈɥcA☻☻ʏʅɄʚᶽ☻ɑʤɄʎʖʤɂ☻ɑˈʦʠʤɂ☻ɑɥɄᴬᴬᴬᴬᴬᴬɶᶽɂ☻ɰɭʚɓ̋☻ᵷɴɄAAAAAAɵɜɂ☻ʘ̒ʕ☻ȶAAAAAAɺ̡ʑɂ☻rʫ☻ʢ̋ɜɂ☻ʛɇɄʆʤɂ☻̱☿☻ɿʚʤɂ☻ʮɂɰɭɟ

:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ˁʆʎɔʺ☻ʏɊɱᶽɂ☻ṔḘᶽɄɇ 

( )( )[ ]ä +=
2

/2.0 niic hDAA
 

☻:ɝˈɥ iA☻☻ɿʚʤɂ☻ɰɂɭᾒή☻ὃỲṌɱʎʤɂ☻ʏʆʚʬʦʤ☻Ʉˈʯɭʤɂ☻ɑɥɄɶᶽɂi☻.(ʏɊɱʑɂ☻ṔḘʑɄɇ☻ɐɰɭʚʫ)☻ʢ̋ɜɂ☻ʛɇɄʆʤɂ☻̱☿ 

iD☻ɄAAAAᾒήɂ☻̓̒ʚʦʤ☻˃ɲɂ̒ʑɂ☻ɻɄAAAAɡɓᶗɄAAAAɇ☻ṔḘʑɄAAAAɇ☻ɂɰɭAAAAʚʫ☻ʢ̋ɜɂ☻ʛɇɄAAAAʆʤɂ☻̱☿☻ɿʚʤɂ☻ɰɂɭAAAAɟ☻ʢ̒ʅ☻.ɑᴬᴬᴬᴬʚɋʆᶽɂ☻ɑᴬᴬᴬᴬˈɌʯ

)☻ɑʬˈʙ☻ɭˆɳɓ☻ᶗ☻ʮȵ☻ɏɡˆʺni hD /☻ʳʍ☻(0.9☻. 

☻ʪɂɭAAɪɕAAAAAAAAAAAAAAɵɂ☻ɑAAʤɄAAɥ☻̱☿☻ʮḛɕʚɇɄAAAAAAAAAAAAAAAɶʤɂ☻ʮḛɕʙᶚʎʤɂ☻̋ȵ☻ɑAAʙᶚʎʤɂ☻ɻɯAʁA☻rʍ☻ɑAAʬɟɄAɦAʤɂ☻ɰ̋ɭAAʦʤ☻ɱʒAAAAAAAAAAAAAAɽɜɂ☻ɑAAʬ̍ʚʤɂ☻ɬɄAAʬɕʍɂ☻ɬ̒ʠʤɂ☻ʪɳʦ˄

.˂Ỉʺᶟɂ☻ɑȾʕɄʠᶽɂ☻ɑˈʟˈɓɄɕɶʤɂ☻ɑʚˆɱʆʤɂ 

2-2-2-☻☻́̍ʦ̂ɰ☻ɑʚ̂ɱʅ(Rayleigh's Method):  ☻ 

☻ɑˈᶽɄʎʤɂ☻ɒɂɬʻʠʤɂ☻ὃỲᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬṊʻɓ☻ʢɬɄʎɔ☻˂Ịʍ☻ɿʱ˄☻˃ɯʤɂ☻ɑʙɄʆʤɂ☻ɑˈʯʻᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɾʫ☻ȵɭɋʫ☻˂Ịʍ☻ɭʬɕʎɔ☻ὃỮʤɂ☻ɑʚˆɱʆʤɂ☻ʵɯʶ☻ʪɂɭɪɕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵɄɇ

☻ɑ̂ɱɥ☻ɑɟɰɬ☻ʏʫ☻ʨɕʟʤɂ☻ɬɭʎɕʫ☻ɏʝɱʫ☻ɲɂɳẛẀ☻́ɦʍ☻Ṕḗʎʑɂ☻ὃỲAAAAAAAAAṋʚʤɂ☻ȲɄɦɋʤɂ☻ɞɮ̒ʬʯ☻ɑʤɄᾚή☻ɑɦʫɄʠʤɂ☻ɑʙɄʆʤɂ☻ʏʫ☻ɑ̍ʝɱᾚήɂ☻ɑʙɄʆʤɂ

☻ʨʠɺʤɂ)☻ɐɭɥɂʺ2-20ʙᶚʎʤɄɇ☻ɑʱʫɄʠʤɂ☻ɑʙɄʆʤɂʺ☻ɑˈʝɱᾚήɂ☻ɑʙɄʆʤɂ☻ʳʍ☻Ṕḛɋʎɕʤɂ☻Ʉʱʱʟʬˆʺ☻.(:ʮḛɕˈʤɄɕʤɂ☻ʮḛɕ 

☻:ὂḒʊʎʤɂ☻ɑʱʫɄʠʤɂ☻ɑʙɄʆʤɂ( ) ä= iiFPE d
2

1
max 

☻:ὂḒʊʎʤɂ☻ɑˈʝɱᾚήɂ☻ɑʙɄʆʤɂ( ) ä= iimKE 2
2

max
2

d
w

 

( ) ( )
DD

D
==Ý=
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)☻ʨʠɺʤɂ2-20ὃỲṋʙ☻ȲɄʱɇ☻ɞɮʻʬʯ☻ʵʻɺɔ☻:( 

 

:ɑʙᶚʎʤɂ☻rʫ☻ɰ̋ɭʤɂ☻ɆɄɶɥ☻rʟʬ˄☻ʃɋɦʤɂ☻ɭ˄ɭɦɓ☻ʭɓ☻ʮȵ☻ɭʎɊ̋ 

ä
ä

=Ý=
ii

ii

F

m
TT

d

d
p

w

p
2

2
2

 

(sec)2

2

ä
ä

=Ý=
ii

iii
i

Fg

W
T

g

W
m

d

d
p

 

☻:ɝˈɥ)(kNWi☻☻ɴ̋ɰɭʑɂ☻Ɇ̒ɶ̡ʑɂ☻ʮɲ̋☻:)(i☻.(ˍỈɂɳʤɳʤɂ) 

)/sec.( 2 mkNmi☻☻ɴ̋ɰɭʑɂ☻Ɇ̒ɶ̡ʑɂ☻ɑʦɕʝ☻:)(i. 

)(mid☻☻Ɇʻɶʲᶽɂ☻ɭʱʍ☻ˌʚʕᶟɂ☻ʢɄʚɕʯᶗɂ☻:)(i☻.ɐȶɺ̡ʑɂ☻˂Ịʍ☻ɑ̍ʚʕɜɂ☻̓̒ʚʤɂ☻ʛ̍ɋʆɓ☻rʍ☻ʭɟɄɦʤɂ 

)(kNFi
☻☻Ɇʻɶʲᶽɂ☻ˍ☿☻ɐɳʝɱᶽɂ☻ɑˈʚʕᶟɂ☻ɐʻʚʤɂ☻:)(i☻.2sec/81.9 mg=☻.ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻: 

1

2

1

1

2

1

.,.

d

d

d

d

--

=DD==

n

n

n

n
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☻:ɝˈɥ 

D.ɒᶗɄʚɕʯᶗɂ☻ʌɄʎɹ☻: tD.ɒᶗɄʚɕʯᶗɂ☻ʌɄʎɹ☻ʢ̒ʚɦʫ☻: F.ɐʻʚʤɂ☻ʌɄʎɹ☻: 

K.ɑɇᶚɾʤɂ☻ɑʕʻʖɾʫ☻: M.ɑʦɕʟʤɂ☻ɑʕʻʖɾʫ☻: 
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☻ɭ˄ɭɦɕʤʺ)(kNFi
☻ʪɳʦ˄☻☻ɑ˄ɭʍɄʚʤɂ☻ɿʚʤɂ☻ɐʻʙ☻ɆɄᴬᴬᴬᴬᴬɶɥ)(kNFV iä=☻☻ʭʊʎʫ☻ʮȵ☻˂Ỉȹ☻Ʉʱʶ☻Ṕḛᴬᴬᴬᴬᴬɺʰʺ☻.(Ɂ☿Ʉʠʫ☻ʡˈɓɄɕᴬᴬᴬᴬᴬɵ)

☻̱☿☻ᵷ
ᴮ
ɄʚɇɄAAAAAɵ☻ɰ̒ʞɯʫ☻̒ʁ☻Ʉʬʝ☻(Ɇ̒ʦʚʫ☻ɝʦɛʫ)☻ȲɄɦɋʤɂ☻ʌɄʖɓɰɂ☻ʨʫɄʞ☻˂Ịʍ☻ɐ̒ʚʤɂ☻ɻɯyʤ☻̩ʆᾟήɂ☻ʏ̌ɲ̒ɕʤɂ☻ɭʬɕʎɔ☻ɑ̍ʑɄʎʤɂ☻ɒɂɬ̒ʠʤɂ

ʟʦʤ☻ʭʊɕɦʑɂ☻ʏ̌ɲ̒ɕʤɂ☻ʡʤɯʝ̋☻ʌɄʖɓɰᶗɂ☻ʏʫ☻ʌɰɄɶɖʦʤ☻̩ʆᾟήɂ☻Ṕḛʒɕʤɂ☻ʀṔḘʖ˄☻ɱʫɜɂ☻ɂɯʁ☻ʮȹ☻ʏʙɂ̒ʤɂ.ʨɕ 

☻ʮḛʎʫ☻ɭɥ☻rʍ☻ɰ̋ɭʤɂ☻ɭ̂ɳ˄☻Ʉʫɭɦʍ̋( )sec7.0>T☻☻ʔɄAAAAAAAAAAAAʁȵ☻̱ỈɄɕʤɄɇ☻ᵷṔḗʝȵ☻ɄʁṔḛəȶɓ☻ʮ̒ʠ˄☻ɑ̂̒ʯɄɛʤɂ☻ɲɂṕḘʁᶗɂ☻ʄɄʬʯȵ☻ʮȵ☻ʮḛɋɓ

☻ɑʚɋʆʫ☻ɐɳʝɱʫ☻ɻ̒ʙ☻˃ɰ̒AAAAAAɶʤɂ☻ɬ̒ʠʤɂ()tF☻☻ᵷ(ɷ̄ȼɱʤɂ)☻ʢ̋ɜɂ☻ɭʎɈ☻ɑ̂̒ʯɄɛʤɂ☻ɰɂ̒ʅɜɂ☻̋ȵ☻ʄɄʬʯɜɂ☻Ṕḛəȶɓ☻Ɂ☿Ʉʠɕʤ☻ɐȶAAAAAAɺ̡ʑɂ☻˂Ịʍȵ☻̱☿

)☻ʨʠɺʤɂ☻ˍ☿☻Ʉʬʝ2-21.(  

 

)☻ʨʠɺʤɂ2-21ʫ☻ʵʻʙ☻ɑʕɄʁȹ☻:(☻ɐɳʝɱ()tF☻ɑˆʻʯɄɛʤɂ☻ɲɂṕḘʶᶗɂ☻ʄɄʬʯȵ☻Ṕḛəȶɓ☻ʳʍ☻ʃˆʻʎɕʦʤ☻ɐȶɺʲᶽɂ☻˂Ịʍȵ☻ˍ☿ 

 

:̱Ị˄☻Ʉʬʝ☻́̍ʦ̂ɰ☻ɑʙᶚʍ☻ɧɋɾɓ☻̱ỈɄɕʤɄɉ̋  

])([)(2
1

11

2

ntn

n

i

ii

n

i

ii FFFgwT dddp ++·= ää
-

== 

 

2-2-3-☻:ɑʝɱᾚίʤ☻ɑʬʬʎᶽɂ☻ɑʤɬɄʎᶽɂ☻ɑʚˆɱʅ 

☻Ʉʬʝ☻́ʖ̍AAɽ̒ɓ☻rʟʬ˄☻˃ɯʤɂ☻ὃỲAAṋʚʤɂ☻ȲɄɦɋʤɂ☻ɞɮ̒ʬɦɇ☻ɐȶAAɺ̡ʑɂ☻ʨ̍ɛʬɓ☻ɑ̍ʯɄʠʫȹ☻˂Ịʍ☻
ᴮ
ɄAAʂ˄ȵ☻ɭʬɕʎɔ☻ɑʚ̂ɱʆʤɂ☻ɻɯʁ☻ʮȹ☻ᵷʏʙɂ̒ʤɂ☻̱☿

:ˍỊ˄ 

- .ʛɇɂ̒ʆʤɂ☻̓̒ɕɶʫ☻̱☿☻ɐɳʝɱʑɂ☻ʨɕʟʤɂ☻rʫ☻ɑʦʬɟ☻̋☻(ɒɂɰɄʅᶗɂ☻ɑɇᶚɽ)☻ʃɇɂ̒ɦʤɂ☻rʫ☻ɑʦʬɡɇ☻ȲɄɦɋʤɂ☻ʨ̍ɛʬɓ 

- .ɑɋʦɽ☻ɒɄʅᶚɇ☻rʍ☻ɐɰɄɋʍ☻̩ʚʕɜɂ☻ɑ̂̒ʚɕʤɂ☻ʨʠ̍ʁ 

- .ɐɭʬʍɜɂ☻̱☿☻ɑʚɋʆʑɂ☻ɑ̂ɰ̒ᾚᾇɂ☻̓̒ʚʤɄɇ☻ȲɄɦɋʤɂ☻ɻ̒ɺɔ☻ʇɋɓɱ˄☻ᶗ 

- .(
ᴮ
ᶚɛʫ☻̩ʚʕȵ☻ʢɂɳʤɲ)☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɬ☻ɞɮ̒ʬɦʤɂ☻ʡʦʬ˄ 
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- ɑʦʬɡɇ☻ʇɋɓɱʫ☻ɞɮʻʬʱʤɂ☻☻ᵷɑ̍ʕɱʆʤɂ☻ʄ̋ɱAAAɺʤɄɇ☻ʛʦʎɕʫ☻ὃỲAAAḲɄAAAɵɜɂ☻ʢɄʚɕʯᶗɂ☻ʇʬʯ☻ʮ̒ʠ˄☻̱ỈɄɕʤɄɇ☻ᵷɑʬʬʎʫ☻ɒɄ̍əɂɭɥȹ

☻ɑˈʶʻɺɖʤɂ☻ʏɈɄɓ☻ʮȹ☻ὂỰʎʬɇxi ,F☻☻ɑɋɶʲʤɄɇ☻ʔɱʎᶽɂ☻ɑʕɄɦʱʤɂ☻ʺȵ☻ʨʠɺʤɂ☻ʨʫɄʎɈ☻ʇɋɓɱ˄( )DH /☻☻ʨʠɺʤɂ)2-22.( 

☻ɝˈɥH☻̋ȲɄɦɋʤɂ☻ʌɄʖɓɰɂ☻:D☻.ɴ̋ɰɭʑɂ☻ɻɄɡɓᶗɄɇ☻ȲɄɦɋʤɂ☻ɐɭʍɄʙ☻ʢ̒ʅ☻: 

 

 

)☻ʨʠɺʤɂ2-22ɑˈʶʻɺɖʤɂ☻ʏɈɄɓ☻:( 

 

:ὂỰɋʑɂ☻ɑʕɄɦɦʤ☻
ᴮ
Ʉʚʕ̋☻ʏɈɄɕʤɂ☻ɂɯʁ☻ɑʬ̍ʙ☻̩ʆʎɔ☻ὃỮʤɂ☻ɒɄʙᶚʎʤɂ☻̱Ị˄☻Ʉʬ̍ʕ☻ʮḛɋʯ̋ 

1=FÝ=Ý=

F=

Hxni

nii dd

 

xi ,F.ɑˈʶʻɺɖʤɂ☻ʏɈɄɓ☻: ☻☻☻H.ȲɄɦɋʤɂ☻ʌɄʖɓɰɂ☻: 

☻ʳʫ)☻ʢɄʠɹᶟɂ☻ʮḛɋɓʺ2-23☻☻˂Ỉȹ2-25.ɑɵ̋ɰɭʑɂ☻ɐȶɺ̡ʑɂ☻ʌ̒ɦʤ☻
ᴮ
Ʉʚʕ̋☻ʏɈɄɕʤɂ☻ɂɯʁ☻ʢɄʠɹȵ☻( 

- ☻☻:ʌɄʖɓɰᶗɂ☻ɑʂʖɪɦʫ☻ɑ̡̍ɇȵö
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õ
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ç
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- ☻☻:ʌɄʖɓɰᶗɂ☻ɑʆɵ̒ɕʫ☻ɑ̡̍ɇȵ
H

X

D

H
X =FÝ¢¢ 35.1 

- ☻:ɑˈʤɄʍ☻ɑˈʲɇȵ☻☻ö
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)☻ʨʠɺʤɂ2-23ʌɄʖɓɰᶗɂ☻ɑʂʖɪɦʫ☻ɑ̡̍ɇfʤ☻ɑ̍ʁ ɺ̒ɖʤɂ☻ʏɈɄɓ☻:( 
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X
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H
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)☻ʨʠɺʤɂ2-24ʌɄʖɓɰᶗɂ☻ʇɵ̒ɕʫ☻ɑ̡̍ɇfʤ☻ɑ̍ʁ ɺ̒ɖʤɂ☻ʏɈɄɓ☻:( 

 

 



 

010-FM-EPP-MU Issue date: 01November2025 Issue no.1 Page 111 | 129 Page 1l1 

 

ö
÷

õ
æ
ç

å
-=FÝ>

H

X

D

H
X

2
cos13
p

 

)☻ʨʠɺʤɂ2-25ɑˈʤɄʎʤɂ☻ɑˈʲɇᶠʤ☻ɑˈʶʻɺɖʤɂ☻ʏɈɄɓ☻:( 

 

:̱Ị˄☻Ʉʬʝ☻ʃɋɦʤɂ☻ɆɄɶɥ☻ɭʎɈ☻ɰ̋ɭʤɂ☻ɑʬ̍ʙ☻ɬɭɦɓ̋ 

*

*

*

*

2sec)/(

(sec)
2

k

m
TRad

m

k

T

pw

w

p

=Ý=

=

 

:ɝˈɥ 

ä F=
2*

iimm.ɑʬʬʎᶽɂ☻ɑʦɕʟʤɂ☻: 

ä DF=
2*

iikk.ɑʬʬʎᶽɂ☻ɑɇᶚɾʤɂ☻: 

1-F-F=DF iii☻ʀɱ̋ʖʑɂ☻ɻ̒ɺɖʦʤ☻
ᴮ
ɂɬɄɦɖɵɂ☻ʮḛ̍ʤɄɕɕʫ☻ʮḛ̂̒ɕɶʫ☻ʮḛɇ☻ὃửɶ̡ʤɂ☻ʢɄʚɕʯᶗɂ☻:)( XF. 

:ɑᴬʫɄᴬᴬʶ☻ɑᴬʊɥᶚʫ☻☻ɑAAʬ̍ʙ☻ɲ̋ɄAAɡɕɓ☻
ᴴ
ᶗȵ☻ɏAAɡ˄T☻☻rʫ☻Ṕḙʝȵ☻́̍AAʦ̂ɰ☻ɑAAʚ̂ɱʆɇ☻̋ȵ☻ɑAAʚ̍ʙɭAAʤɂ☻̩ʠ̍ʫɄA˄ɦAɭAAʤɂ☻ʨA̍Aʦɦɕʤɂ☻ʛȼɂɱʆɇ☻ɑAAɉ̒AAAAAAAAAᴬAAAAɶᾚᾇɂ

30)☻ɑˈʤɂɳʤɳʤɂ☻ɑʚʆʱᶽɂ☻ˍ☿☻ɑˈɌˆɱɡɕʤɂ☻ʛȼɂɱʆʤɄɇ☻ɑɉʻɶᾚᾇɂ☻Ʉẛṥʬˈʙ☻ʳʫ☻%4☻ɰɂɭʚᶽɂʺ☻ᵷ☻(40%☻ʚɇ☻ˍ☿ʫ☻ᵷɑˈʤɂɳʤɳʤɂ☻ʛʅɄʱᶽɂ☻ɑˈ☻ʏ

.ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʅɰɄᾟήɂ☻
ᴮ
Ʉʚɥᶗ☻ʮḛɋʯ☻ʔ̒ɵ̋☻.ɒᶗɄʚɕʯᶗɂ☻ɆɄɶɥ☻ɭɦʍ☻Ʉyʂ̍ʖɪɓ☻ʪɭʍ☻ɐɰ̋ɱʁ☻˂Ỉȹ☻ɐɰɄɹɟɂ 

2-2-4-☻:ʏȽɄɺʤɂ☻ɞɮ̒ʬɦʤɂ☻ʢ̒ɥ☻ɒɄʊɥᶚʫ 

☻ʪɄɓ☻ʨʠAAɺɈ☻ʘ̒ə̒ʑɂ☻(ὃỲAAṋʚʤɂ☻ȲɄɦɋʤɂ☻ɞɮ̒ʬʯ)☻ʏȽɄAAɺʤɂ☻ɞɮ̒ʬɦʤɂ☻ʨ̍ʦɦɓ☻ɣȼɄɕʯ☻ʪɂɭɪɕAAɵɂ☻ɭɦʍ☻ɻɄɋɖʯᶗɂ☻ɐɰ̋ɱAAʁ☻˂Ỉȹ☻ṔḛAAɺh☻ɭʱʍ

☻.ɐṔḛʆɩ☻ɑˈɇɄɶɥ☻ȲɄʆɩȵ☻˂Ỉȹ☻Ʉʱʦɽʻɓ☻ʮȵ☻ʳʟʬ˄☻ɝˈɥ☻ᵷɐṔḛɋʟʤɂ☻ɑˈʶʻɺɖʤɂ☻ɒɂɮ☻ɑʖˈʎʂʤɂ☻ɑɇṔḘʤɂ☻ɑʤɄɥ☻ˍ☿☻ɑɽɄɩ☻ᵷɐɭʍɄʚʤɂ 

:ʏȽɄɺʤɂ☻ɞɮʻʬʱʤɂ☻ɬɄʬɕʍɂ☻ɭʱʍ☻ɑˈɇɄɶᾚήɂ☻ȲɄʆɩᶟɂ☻ɆɄɋɵȵ☻ˍỊ˄☻Ʉʬˈʕ☻ʮḛɋʯ 

- ☻rʫ☻ɐɮ̒ɩȶʑɂ☻ʌɰɄɶɖʤɂ☻ɑʬ̍ʙ☻ʮ̒ʠɓ☻̱ỈɄɕʤɄɇ☻ᵷὃỲḲɄɵɜɂ☻ɲɂṕḘʁᶗɂ☻ɰ̋ɬ☻ɑʬ̍ʚʤ☻(ɿʚʯ)☻ɀʅɄɩ☻ɱ˄ɭʚɓ☻ɑɇɄɡɕɵᶗɂ☻ʗˈʅ

.ɑʅʻʦʒʫ 

- ☻ᵷȲɄʱɋʦʤ☻ɑʯʻʠᶽɂ☻ɬɂʻᶽɂ☻ɭʫɄɪɓ☻ʳʫ☻Ṕḗʝȵ☻ɑɇṔḘʤɂ☻ɭʫɄɪɓ☻ʮȹ☻ɝˈɥ☻ᵷɭʬɕʎᶽɂ☻ɞɮʻʬʱʤɂ☻ɭʫɄɪɓ☻ɑʬˈʙ☻ɱ˄ɭʚɓ☻ˍ☿☻ɿʚʯ

.ɑɇɄɡɕɵᶚʤ☻ɀʅɄɩ☻ɱ˄ɭʚɓ☻ˍỈɄɕʤɄɇ 

- .ȲɄɦɋʤɂ☻ʌɄʖɓɰɂ☻ʨʫɄʞ☻˂Ịʍ☻ɒɄʍɰɄɶɖʤɂ☻ʏ̌ɲ̒ɓ☻̱☿☻ȶʆɩ☻˂Ỉȹ☻ɬ̒ʚ˄☻ɂɯʁ̋☻ᵷɑ̍Ɍ̂ɱʚɓ☻ɑʚ̂ɱʆɇ☻ɬɭɦʫ☻ɑ̍ʁ ɺ̒ɖʤɂ☻ʏɈɄɓ☻ʮȹ 

- ☻ɰɄɋɕʍɂ☻Ṕḛʑ☻ɒɄAAAAAAAAAAAAAɵɄAAAAAAAAAAAAAɵɜɂ☻ɑʤɄɥ☻̱☿☻ɑʤ̒ɋʚʫ☻̋ɭɋɓ☻ɑɉɰɄʚʑɂ☻ɂɯʁ☻:ɐɭʍɄʚʤɂ☻̋ȵ☻ɱᾚήɂ☻ɧʆAAAAAAAAAAᴬAAɶʤɂ☻ɭɦʍ☻ɑʚɇɄʆɕʫ☻ɑʝɱᾚήɂ

☻.ɑʚˈʬʎʤɂ 

.ɑ̍ẛṥɦʫ☻ɱɽɄɦʎɈ☻̋ȵ☻ʃɇɂ̒ɦɇ☻:☻ᾝὟɂ̋☻ʨʠɺɈ☻ɑʦɛʬʫ☻ɑɇṔḘʤɂ☻ɄẛṨʕ☻ʮ̒ʠɓ☻ɞɮɄʬʯ☻ɬɂɭʍȹ☻ɐɰ̋ɱʁ☻˂Ịʍ☻ɭʝȸʯ☻ᵷ
ᴮ
ɂṔḛɩȵ 
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2-2-5-☻☻ɑˈɌʯɄᾒήɂ☻ʃɇɄʱʤɂ☻ɑɇᶚɽ☻ɭ˄ɭɦɓ 

ɂ☻ʄ̋ɱAAAAAAAAAAAAAAɺʤɄAɇ☻ɑAAAAAA̍ᴬAAAAAAAAɽɄAᾟήɂ☻ɻɯAʁ☻ʇɋɓɱɓ☻ʏʆʚʫ☻ɑAʤɄAʆʍ̋☻ᵷ(...☻
ᴮ
ᶚɛʫ☻ɑAʅᶚɋʤɄAɇ☻ɬ̒ʬʎʤɂ☻ʢɄAAAAAAAAAAAAAAAɾɓɂ)☻ɴ̋ɰɭAʑɂ☻ɱAAAAAAAAAAAAAAɾɦʎʦʤ☻ɑA̍ʕɱʆʤ

☻ɑɇᶚAAAAAɾʤɂ☻ɆɄAAAAAɶᾚή☻ɄyʫɂɭɪɕAAAAAɵɂ☻rʟʬ˄☻ὃỮʤɂ☻ɒɄʙᶚʎʤɂ☻̱Ị˄☻Ʉʬ̍ʕ☻ʮḛɋʯ̋☻.́ʤ☻ɑʯ̒ʠʑɂ☻ɐɬɄʑɂ☻ɑʯ̋ɱʫ☻ʨʫɄʍ̋☻ᵷ́ʤ̒ʅ̋☻ᵷɱAAAAAɾɦʎʤɂ

☻ʨʠɺʤɂ)☻Ʉʫ☻ɱɾʱʎʤ☻ɑˈɌʯɄᾒήɂ2-26:( 

ȵ-☻☻:ʮḛʕɱʆʤɂ☻rʫ☻ʘ̒ə̒ʫ☻ɬ̒ʬʍ
3
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EIV
k =
D
= 

Ɇ-☻ ̋ ☻ʔɱʅ☻ʳʫ☻ʨɾʖʬɕʫ☻ɬʻʬʍ☻:ɱɩɜɂ☻ʔɱʆʤɂ☻rʫ☻ʘ̒ə̒ʫ
3
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EIV
k =
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= 

ɒ-☻☻:˃ɱʆʙ☻ʇ̍ɉɱɓ☻ɱɾɦʍq2cos
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AEV
k =
D
= 

ɘ-☻☻:˃ɱʖʉ☻ɰɂɭɟ
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☻:ɝˈɥE☻.ɐɬɄʑɂ☻ɑʯ̋ɱʫ☻ʨʫɄʍ☻:I.ɴ̋ɰɭʑɂ☻ɻɄɡɓᶗɄɇ☻ʏʆʚʑɂ☻ɑʤɄʆʍ☻ʪɳʍ☻: 

L☻.(ʛɇɄʆʤɂ☻ʌɄʖɓɰɂ☻̒ʁ☻ɐɬɄʍ)☻ɱAAAɾɦʎʤɂ☻ʢ̒ʅ☻:A☻☻.ʇˈɇṔḘʤɂ☻ɏˉᴬᴬᴬʂʚʤ☻ὃỲᴬᴬᴬṌɱʎʤɂ☻ʏʆʚᶽɂ☻:d☻ɰɂɭᾒήɂ☻ʏʆʚʫ☻ɭʎɈ☻:

☻.ɴ̋ɰɭʑɂ☻ɻɄɡɓᶗɄɇn.ʮ̒ɵɂ̒ɇ☻ʨʫɄʍ☻: 
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ȵ-☻Ɇ☻ᵷʮḛʕɱʆʤɂ☻rʫ☻ʘ̒ə̒ʫ☻ɬ̒ʬʍ-☻ɱɩɜɂ☻ʔɱʆʤɂ☻rʫ☻ʘ̒ə̒ʫ̋☻ʔɱʅ☻rʫ☻ʨɾʖʬɕʫ☻ɬ̒ʬʍ 

ɒ-☻ɘ☻ᵷ˃ɱʆʙ☻ʇ̍ɉɱɓ☻ɱɾɦʍ-☻ ˃ɱʖʉ☻ɰɂɭɟ 

)☻ʨʠɺʤɂ2-26ɑˈɌʯɄᾒήɂ☻ɑɇᶚɾʤɂ☻ɗɇɄə☻ɭ˄ɭɦɓ☻ʔɭẛẀ☻ɱɽɄʱʎʤɂ☻ʃʎɈ☻ɞɮɄʬʯ☻:( 

2-3-☻ɑˈʟˈʫɄʱ˄ɭʤɂ☻ɒᶗʻʬᾚήɂ 

2-3-1-☻ɑˈʟˈʫɄʱ˄ɭʤɂ☻ɒᶗʻʬᾚήɂ☻ʗˈʲɾɓ 

☻
ᴮ
Ʉʖ̡̍ɾɓ☻̱ỈɄɕʤɂ☻ʇʆᾟᾇɂ☻ᾝὟ̒˄.ɑ̍ɵɭɦyʤɂ☻ɒȴɺ̡ʑɂ☻˂Ịʍ☻ɑʚɋʆʑɂ☻ɒᶗ̒ʬᾚίʤ☻

ᴮ
ɄʫɄʍ 

 

☻ʨʠɺɖɓ☻ɝ̍ɦɇ☻ɐȶɺ̡ʑɂ☻̱☿☻ɒɂɲɂṕḘʁɂ☻Ȳ̒ɺh☻˂Ỉȹ☻˃ɬȸ˄☻ɂɯʁ̋☻ᵷrʫɳʦʤ☻ɑʎɈɄɕʤɂ☻ɒᶗ̒ʬᾚήɂ☻Ʉẛẃȶɇ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻ʔɱʎɔ

☻̩ʠ̍ɓɄɕɶʤɂ☻ʨ̍ʬɦɕʤɂ☻ɑʤɄɥ☻̱☿☻ɐɬ̒ɟ̒ʫ☻Ṕḛʑ☻ɑʤɄʆʍ☻̓̒ʙ☻ʳʫ☻ʢɄʠɹᶟɂ)2-40☻☻˂Ỉȹ2-47.( 

ɓ☻ʳʟʬ˄☻ᵷɑˈʦˈʦɦɕʤɂ☻ɑˈɥɄʱʤɂ☻ʳʫ:ʮḛɕ̄ɶ̄ȼɰ☻ʮḛɕʍ̒ʬɡʫ☻˂Ỉȹ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻ʭ̍ɶʚ 

-☻☻̱☿☻ɑʎȽɄɹ☻̱Ộ̋☻ᵷɒɂɰ̋ɭʤɂ☻rʫ☻Ṕḛɋʝ☻ɬɭʎʤ☻ʡʤɮ̋☻rʫɳʤɂ☻ʏʫ☻Ʉyʦʠɹ☻˂Ịʍ☻ʋʕɄɦɓ☻ɐɰɱʟɕʫ☻ɒᶗ̒ʬɥ☻̱Ộ̋☻:ɑ̂ɰ̋ɬ☻ɒᶗ̒ʬɥ

☻̱☿☻̋ȵ☻ʏɦɾʫ☻̱☿☻ɒɄʞɱᾚᾇɂ☻ʨɛʫ☻ɑʖʦɕɪʫ☻ʃɱ̂ɦɓ☻ɰɬɄɾʫ☻rʫ☻ɑ̍Ɍ̍ɟ☻ʏɈɂ̒ɕɇ☻ʨɛʬɓ☻ɑ̍ʚʕɂ̒ɓ☻̓̒ʙ☻ʨʠɹ☻˂Ịʍ☻ɑ̍ʦʬʎʤɂ☻ɐɄ̍ᾚήɂ

☻ɐȶɺʲʫ...ɐɱɩɄɋʤɂ☻ɑʖɦʍ☻̋ȵ☻ɐɱȼɄʅ☻ɑɥ̋ɱʫ☻̋ȵ☻ᵷɄʬʁɰɂ̒ɡɇ☻̋ȵ☻Ʉʫ 

-☻☻ɂɯʁ̋☻ᵷ(...ɐ̒ʙ☻̋ȵ☻ᵷʢɄʚɕʯɂ☻ᵷɑʍɱɵ☻ᵷʌɰɄɶɔ)☻rʫɳʤɂ☻ʏʫ☻ʢ̒ɦɕʫ☻ɭʎɋɇ☻ṕḛʬɕ˄☻˃ɯʤɂ☻ʪɭɾʤɄɇ☻ʨɛʬɕɓ☻:ɑ̂ɰ̋ɬ☻Ṕḛʑ☻ɒᶗ̒ʬɥ

☻ʡʤɮ̋☻
ᴮ
ɂɭʚʎʫ☻̋ȵ☻

ᴮ
Ʉʆ̍ɶɈ☻Ṕḛʒɕʤɂ☻ɂɯʁ☻ʮ̒ʠ˄☻ɝ̍ɦɇ☻ᵷ

ᴮ
Ʉ̍Ɍɶh☻Ṕḛʒɽ☻rʫɲ☻ʏʫ☻̩ʚʕɂ̒ɓ☻Ṕḛʑ☻ʨʠɺɈ☻Ṕḛʒɕ˄☻ɒᶗ̒ʬᾚήɂ☻rʫ☻ʌ̒ɦʤɂ☻

ᴮ
Ʉʎɋɓ

☻ɭʚʎʫ̋☻ɱɾɕɪʫ☻ʨʎʕ☻̒ʁ☻ʪɭɾʤɂ☻ʮȹ☻ᵷʏʙɂ̒ʤɂ☻̱☿☻.(...ʢɂɳʤɲ☻ᵷɰɄɡʖʯȹ☻ᵷɬɄɓ̋ɜɂ☻ʘɬ☻ᵷɑʦɕʝ☻ʄ̒ʚɵ)☻ʪɭɾʤɂ☻ɭʤ̒ɓ☻ὃỮʤɂ☻ɐɱʁɄʊʦʤ

☻ɑʦʬɟ☻˂Ỉȹ☻ɑʙɄʅ☻ʨʚʯ☻ʪɭɾʤɂ☻ʛʕɂɱ̂̋☻ᵷɐṔḛɋʝ☻ɐɬɄʍ☻ʮ̒ʠɓ☻ɒɂɬɄyɟȹ̋☻ɒɂɲɂṕḘʁɂ☻ɭʤ̒˄☻ᵷ
ᴮ
ɂɰɱʟɕʫ☻ʮ̒ʠ˄☻ʮȵ☻rʟʬ˄☻ɝ̍ɥ

Ỉȹ☻ʺȵ☻ɒɂɱɡʖɕᶽɂ☻ʨʠɹʺ☻ɑˈʍʻʱʤ☻ɑʎɈɄɓ☻ᵷɄʫ☻ɑˈʟˈʯɄʠˈʫ.ɑʤʻʬᾚήɂ☻ʌʻʯ☻ɏɶɥ☻ʡʤɮʺ☻ᵷɑʖ˄ɯʚʤɂ☻ɑʍɱɵʺ☻ɑʦɕʝ☻˂ 

☻ʮȶɇ☻
ᴮ
ᶚɛʫ☻ʋɥᶚɕʕ☻ᵷ̓ɱɩɜ☻ɑʤ̒ʬɥ☻rʫ☻ʗʦɕɪ˄☻ɷ̄ɵȶɕʤɂ☻ɑɉɱɓ☻˂Ịʍ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻Ṕḛəȶɓ☻ʮȶɇ☻ʔɱʎh☻ʮȵ☻ɏɡ̂̋

Ỉ˂ȹ☻ɐṔḛɋʟʤɂ☻ʢɲᶗɳʤɂ☻ɑʤɄɥ☻̱☿☻ɒɄʁ̒ɺɖʤɂ☻ɑʬ̍ʙ☻ʨɾɓ̋☻ɑ̍ʤɂɳʤɳʤɂ☻ɞɂ̒ʫɜɂ☻ɰ̋ɱʫ☻ɭɦʍ☻ɐṔḛɋʝ☻ɒɄʁ̒ɺɖʤ☻ʏʂɪɓ☻ɑɇṔḘʤɂ☻
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( )%1010 12 -- ­ ᶚʯ☻Ʉʬʱˉɇ☻ᵷ☻ɒȴɺ̡ʑɂ☻̱☿☻ɒᶗɕɂ☻ɲɂṕḘʁɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ɑʯɲɂ̒ɕʑɂ☻Ṕḛʑ☻̓̒ʚʤɂ☻ʮȵ☻ɒᶗɕɂ☻ɒɄɵɄɵȵ☻ɑʤɄɥ☻̱☿☻ʋɥ

☻ɐṔḛʒɽ☻ʮ̒ʠɓ☻ɐɬɄʍ☻ɒɄʁ̒ɺɔ☻ɑɋɌɶʫ☻ᵷɐȶɺ̡ʫ/ɴɄɵɜɂ☻ʛ̂ɱʅ☻rʍ☻ɑɇṔḘʤɂ☻˂Ỉȹ☻ʨʚɕ̡ɓ( )%10~ 3-. 

ɑʯɭʦʤɂ☻ɑɟɳʦʤɂ☻
ᴮ
ɄʯɄ̍ɥȵ☻̋ȵ☻ɑʯɭʦʤɂ☻̋ȵ☻ɑʯɱʑɂ☻ɞɂ̒ʫɜɂ☻ɰɄɺɖʯᶗ☻rʅ̒ʫ☻̱Ộ☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɒᶗ̒ʬᾚή☻ɑʎʁɄᾟήɂ☻ɐɬɄʑɂ☻ʮȹ☻ˍỈɄɕʤɄɇ☻ᵷɥ☻ὂỮ

☻ɑʯɱʑɂ☻ʄɄɵ̋ɜ ɂ☻̱☿☻ɞɂ̒ʫɜɂ☻ɰɄɺɖʯɂ☻ɑ̂ɱʊʯ☻̱☿☻ɑʚʬʎʫ☻ɑɵɂɰɬ☻Ȳɂɱɟȹ☻ɏɡ˄☻Ʉʫ☻ɐɬɄʑ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɼɂ̒ᾟήɂ☻ɭ˄ɭɦɓ☻ʏ̍ʆɕɶh

ɂ☻ʵɯʶ☻ɑˈʝʻʦɵ☻ʮḛʯɂʻʙʺ ̋ ☻ɐɬɄᶽ☻.Ʉʬẛṧˈɇ☻ʢɬɄɋɕᶽɂ☻Ṕḛəȶɕʤɂ☻ʨ̍ʬɦɕʤɂ☻ɑʍɱɶʤ☻
ᴮ
Ʉʚʕ̋☻
ᴮ
Ʉʂ˄ȵ☻ɒᶗ̒ʬᾚήɂ☻ʗ̍ ɾ̡ɓ☻rʟʬ̂̋

( )sec./ 2mmN
dt

ds
s=#)☻ʢ̋ɭᾒήɂ☻̱☿☻ʮḛɋʫ☻̒ʁ☻Ʉʬʝ☻ʡʤɮ̋☻ᵷ2-1.( 

ʯɑʤʻʬᾚήɂ☻ʌʻ 

ʨˈʬɦɕʤɂ☻ɑʍɱɵ 

( )sec./ 2mmN
dt

ds
s=# 

ɭʫᶟɂ☻ɑʦˆʻʅ☻ɑˈʟˈɓɄɕɵ 310-<s# 

ɭʫᶟɂ☻ɐṔḛɾʙ☻ɑˈʟˈɓɄɕɵ 110 2 <<- s# 

ɑˈʟˈʫɄʱ˄ɬ 10>s# 

)☻ʢ̋ɭᾒήɂ2-1ʨ̍ʬɦɕʤɂ☻ɑʍɱɶʤ☻
ᴮ
Ʉʚʕ̋☻ɒᶗ̒ʬᾚήɂ☻ʗ̍ ɾ̡ɓ☻:( 

)☻ʢ̋ɭᾒήɂ☻ʀɱʎ̌̋2-2☻ɑʍɱɵ☻ʪ̒yʖʫ☻˂Ịʍ☻ɭɦɖɶ˅☻ɝ̍ɦɇ☻ᵷɑ̍ʬʦʎʤɂ☻ʏɟɂɱʑɂ☻̱☿☻ɬɰɂ̋☻̒ʁ☻Ʉʬʝ☻ɒᶗ̒ʬᾚίʤ☻
ᴮ
ɂɱɩȳ☻
ᴮ
Ʉʖ̡̍ɾɓ☻(

☻ɐɬɄᶽɂ☻ɒɄʶʻɺɔ( )1-= S
dt

de
e#☻. 

ɑʤʻʬᾚήɂ☻ʌʻʯ 

ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ 

( )1-= S
dt

de
e# 

ɭʫᶟɂ☻ɑʦˆʻʅ☻ɑˈʟˈɓɄɕɵ 710-¢ 

ɑˈʟˈɓɄɕɵ☻ʹɋɹ 15 1010 --­ 

ɑʆɵʻɕʫ 10 1010 +­ 

ɑʍɱɶʤɂ☻ɑˈʤɄʍ☻ɑˈʟˈʫɄʱ˄ɬ 42 1010 ++­ 

ɑʍɱɶʤɂ☻ɑʚȼɄʕ☻ɑˈʟˈʫɄʱ˄ɬ 510+ 

)☻ʢ̋ɭᾒήɂ2-2ɒɄʁ̒ɺɖʤɂ☻ɑʍɱɶʤ☻
ᴮ
Ʉʚʕ̋☻ɒᶗ̒ʬᾚήɂ☻ʗ̍ ɾ̡ɓ☻:( 
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☻ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻ʮȹe#☻☻ʨˈʬɦɕʤɂ☻ɑʍɱɵʺs#☻☻rʟʬ̂̋☻ᵷɭ̍ɟ☻ʨʠɺɈ☻ɑʕ̋ɱʎʫ☻ɗɶ̄ʤ☻ɑʤ̒ʬᾚήɂ☻ʌ̒ɦʤ☻ʏɈɄɕʝ

)☻ʢ̋ɭᾒήɂ☻˂Ịʍ☻ɬɄʬɕʍᶗɂ2-3.ɑˈʟˈʫɄʱ˄ɭʤɂ☻ɒᶗʻʬᾚήɂ☻ʌɂʻʯȵ☻ʃʎɋʤ☻ɰɄˈɕɩᶗɂ☻ɑɉʻʎɽ☻ʼɭʫ☻ʋɥᶚʯ☻ɝˈɥ☻ᵷ( 

ɑʤʻʬᾚήɂ☻ʌʻʯ 

ʨˈʬɦɕʤɂ☻ɑʍɱɵ 

( )sec./ 2mmN
dt

ds
s=# 

ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ 

( )1-= S
dt

de
e# 

ɱɩɂʻɇ☻ʪɂɭʆɽɂ 11.0 ­ 510- 

ɒɂɰɄ̍ɵ☻ʪɂɭʆɽɂ 101­ 410- 

ɲɄʑ☻ɰɄɡʖʯɂ 101­ 410- 

ɬɄɓʺᶟɂ☻ʘɬ 42 10310 ³­ 103.0 ­ 

 ʢɲᶗɲ 52 10105 ­³ 301.0 ­ 

)☻ʢ̋ɭᾒήɂ2-3☻ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻:(e#☻☻ʨˈʬɦɕʤɂ☻ɑʍɱɵʺs#☻ɑʤʻʬᾚήɂ☻ʌʻʱʤ☻ʏɈɄɕʝ 

 

☻ʮ̒ɕ̄ɋʦʤ☻ɑ̍ʑɄʎʤɂ☻ɑ̍ɉ̋ɰ̋ɜɂ☻ɑȾ̍yʤɂ☻ɗɥṔḘʙɂ(CEB)☻)☻ʢ̋ɭᾒήɂ2-4☻ɑʍɱɵ☻ɑʙᶚʍ☻ʳʍ☻ɑʤʻɋʚʫ☻ɐɱʟʕ☻Ʉʱˈʆʎ˅☻˃ɯʤɂ☻ᵷ(

☻ʮ̒ɕ̄ɋʤɂ☻rʫ☻ɑ̍ɵɭɦyʤɂ☻ɒȴɺ̡ʑɂ☻˂Ịʍ☻ɑʚɋʆʑɂ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɑʤ̒ʬᾚήɂ☻ʌ̒ɦɇ☻ɒɄʁ̒ɺɖʤɂ.ᾝίɶᶽɂ 

ɒᶗʻʬᾚήɂ☻ʌʻʯ 

ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ 

( )1-= S
dt

de
e# 

ʨʚʯ 46 1010 --­ 

ɲɄʑ☻ɰɄɡʖʯɂ 45 105105 -- ³­³ 

 ʢɲᶗɲ 13 105105 -- ³­³ 

ɬɄɓʺȵ☻ʘɬ 02 1010 ­- 

(ɑɦ̍ʤ☻ɑʫɭɽ)☻ɐɰɄ̍ʅ☻ʪɭɽ 02 102105 ³­³ - 

ɑʍɱɶʤɂ☻ˍỈɄʍ☻ʪɭɽ 10 10510 ³­ 

ɑʍɱɶʤɂ☻ʛȼɄʕ☻ʪɭɽ 62 1010 ­ 

)☻ʢ̋ɭᾒήɂ2-4☻Aʤ☻
ᴮ
Ʉʚʕ̋☻ɒɄʁ̒ɺɖʤɂ☻ɑʍɱɵ̋☻ɒᶗ̒ʬᾚήɂ☻ʌ̒ʯ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻:(CEB 

 



 

010-FM-EPP-MU Issue date: 01November2025 Issue no.1 Page 116 | 129 Page 1l1 

 

☻ɒɄʍɱɵ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻rʟʬ˄☻ᵷɑ̍Ɍ̂ɱɡɕʤɂ☻ɑ̍ɥɄɦʤɂ☻rʫ̋☻ᵷɰɄɋɕɩɂ☻ɐɳʸɟȵʺ☻ʨȼɄɵʺ☻ʪɂɭɪɕɵɄɇ☻ɑʖʦɕɪʫ☻ʨˈʬɦɓ☻ʺȵ☻ʵʻɺɔ

)☻ʢ̋ɭᾒήɂ☻̱☿☻ᾝὟ̒ʫ☻̒ʁ☻Ʉʬʝ☻ʡʤɮ̋2-5☻ʳʫ)☻ʢɄʠɹᶟɂʺ☻(2-27☻☻˂Ỉȹ2-32.( 

ɰɄɋɕɩᶗɂ☻ɲɄʸɟ 

ɒɄʶʻɺɖʤɂ☻ɑʍɱɵ 

( )1-= S
dt

de
e# 

(ʮɄ̂ɱɟ)☻ʮᶚ̍ɵ☻:ɑ̍ʟ̍ʤ̋ɰɭ̍ʁ☻ɷɈɄʠʫ 410-< 

☻ɑ̍ʟ̍ʤ̋ɰɭ̍ʁ☻ɒᶗȳæ☻ʄʻʒʂᶽɂ☻Ȳɂʻʸʤɂ☻˂Ịʍ☻ʨʬʎɔ☻ʏʕɂɭʫ 310 4­- 

☻ɑ̂ɲɄʑ☻ɑ̍ʟ̍ʤ̋ɰɭ̍ʁ☻ɒᶗȳæ☻☻ɑʦɕʟʦʤ☻ɱᾚήɂ☻ʄʻʚɶʤɂæ☻☻̋ȵ☻̩ɊɰɄɹ☻ɲɄyɟ

☻ɬ̋ɲȹ☻̋ȵ☻r̂ɱʑ 
2103­ 

☻ʮ̒ɶ̡ʟɉ̒ʁ☻ɲɄyɟæ☻ɲɄʒʤɂ☻˂Ịʍ☻ʨʬʎɔ☻ʏʕɂɭʫ 

☻ɑɦˈʖɽ☻ɭʁ☻ɑɦˈʖɽæ☻Ṕḛɡʖɕʤɂ☻ʛˆɱʅ☻ʳʍ☻ɑʚʦɥ☻ɬɭʬɓ 
62 1010 ­ 

)☻ʢ̋ɭᾒήɂ2-5ɑʖʦɕɪʫ☻ʵʻɺɔ☻ɒɄʍɱɵ☻ʮḛʫȶɕʤ☻ɑɉʻʦʆᶽɂ☻ɰɄɋɕɩᶗɂ☻ɐɳʸɟȵ☻:( 

 

)☻ʨʠɺʤɂ2-27☻ɑʦɕʟʤɂ☻ʄɄʚɵȹ☻ɲɄʸɟ☻:((ɱɥ☻ʄʻʚɵ) 
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)☻ʨʠɺʤɂ2-28 ʮ̒ɶ̡ʟɉ̒ʁ☻ʏʕɭʫ☻̋ȵ☻ɲɄyɟ☻:( 

 

 

)☻ʨʠɺʤɂ2-29ʳˆɱʑ☻ɴɂʻʯ☻:( 

 

 

)☻ʨʠɺʤɂ2-30☻̩ʠ̍ʤ̋ɰɭ̍ʁ☻ɰɄɋɕɩɂ☻ɲɄyɟ☻:(-☻ ˃ɲɄʑ 
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)☻ʨʠɺʤɂ2-31ˌʠˈʫɄʱ˄ɭʤɂ☻ʇʒʂʤɂ☻ɰɄɋɕɩɂ☻ʪɄʊʯ☻:( 

 

 

)☻ʨʠɺʤɂ2-32(̱Ỉɂɳʤɲ☻ʨʎʕ☻ɐɄʞɄɦʫ)☻̩̒h ɕ̄ɇ☻ɰɄʅȹ☻̱☿☻ɑ̍ʆɵ̋☻ɐɭʚʍ☻ɰɄɋɕɩɂ☻:( 

 

ʤɂ☻ɒɄAAAAAAAAAAAɵɂɰɭʤɂ☻ɗɖɋəȵ☻ʨʠᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺɈ☻ɱəȶɕ˄☻ɑˈʟˈʫɄʱ˄ɬ☻ɒᶗʻʬᾚή☻ɑʎᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʁɄᾟήɂ☻ɑˈȼɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʰᶡɂ☻ɬɂʻʬʦʤ☻ˌʠˈʯɄʠˈᶽɂ☻ʜʻʦᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶʤɂ☻ʮȵ☻ɑˈɌˆɱɡɕ

)☻ʨʠAAɺʤɂ☻ᾝAAὟ̒ˆ̋☻ᵷɻ̒ᴬAɺɖʤɂ☻ɒɄʍɱAAɵ☻Ṕḛʒɔ☻ʏʫ☻˃ɱʁ̒ɟ2-33☻(ʇʒAAʂʤɂ̋☻ʔɄʆʎhᶗɂ̋☻ɭAAɺʤɂ☻˂Ịʍ)☻ʮ̒ɕ̄ɋʤɂ☻ɒɄʫ̋Ʉʚʫ☻ɐɬɄ̂ɲ☻(

.ɒɄʁ̒ɺɖʤɂ☻ɑʍɱɵ☻ɐɬɄ̂ɲ☻ʏʫ 
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)☻ʨʠɺʤɂ2-33ɒɄʁ̒ɺɖʤɂ☻ɑʍɱɵ☻ʏʫ☻ʮ̒ɕ̄ɋʤɂ☻ɑʫ̋Ʉʚʫ☻ɰ̒ʆɓ☻:( 

 

)☻ʢ̋ɭᾒήɂ☻ɒɄ̍ʆʎʫ☻˂Ịʍ☻ɬɄʬɕʍᶗɂ☻rʟʬ˄☻ᵷ
ᴮ
ɂṔḛɩȵ2-6☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɒᶗ̒ʬᾚή☻ɑʎAAAʁɄɩ☻ɑᾚίAAAɶʫ☻ɑ̍ʯ̒ɕ̄ɇ☻ɐȶAAAɺ̡ʫ☻ɑAAAɵɂɰɬ☻ɭɦʍ☻(

☻ʮ̒ɕ̄ɋʤɂ☻ɑʯ̋ɱʫ☻ʨʫɄʍ☻rʫ☻ʨʠʤ☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ɐɬɄ̂ɳʤɂ☻ʨʫɄʍ☻ɭ˄ɭɦɓ☻̱☿☻ʡʤɮ̋☻ᵷɑʆAAAAAAAɵ̒ɕʫ̋☻ɑAAAAAAAʂʖɪɦʫ☻ɻ̒ᴬAAAAAAɺɔ☻ɒɄʍɱAAAAAAAɵ☻ʛʕ̋

.ʹɕʫʺɄʚʫʺ 

ɑʤʻʬᾚήɂ☻ʌʻʯ 

☻ɑʍɱɵ

ɒɄʶʻɺɖʤɂ 

( )1-= S
dt

de
e# 

☻ɭˈʎɾɕʤɂ☻ʨʫɄʍˌʠˈʫɄʱ˄ɭʤɂ 

ɑʯ̋ɱʑɂ☻ʨʫɄʍ 
☻ɑʫʺɄʚᶽɂ

ɐṕḛʬᶽɂ 

☻ʮᶚˈɵ☻:ɑˈʟˈɓɄɕɵæ☻☻ɑɕˈʫ-☻ɑˈʕɄʁȹ 410-< 00.1 00.1 

☻ɲɄʑ☻ɰɄɡʖʯɂ-☻ ʢɲᶗɲ 210~ - 45.1 20.1 

☻ɒɂɰɄɡʖʯɂæ☻☻ʢɲᶗɲæ☻☻ɬɄɓʺȵ☻ʘɬæ☻

ʮḛʤ☻ʪɭɽ 
5.1~ 00.2 40.1 

ὃỲḲɄʙ☻ʪɭɽ - 50.300.2 ­ 60.1 

)☻ʢ̋ɭᾒήɂ2-6ɑʤ̒ʬᾚήɂ☻ʌ̒ɦʤ☻ʏɈɄɕʝ☻ʮ̒ɕ̄ɋʤɂ☻ɼɂ̒ᾟή☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ɭ̍ʎɾɕʤɂ☻ʨʫɂ̒ʍ☻:( 

 

2-3-2-☻ʢɄʠɹȵ☻ɑˈʟˈʫɄʱ˄ɭʤɂ☻ɒᶗʻʬᾚήɂ☻ʏɈɂʻɓ 
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☻˂Ịʍ☻
ᴮ
Ʉʍ̒̍ɹ☻Ṕḙʝɜɂ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɒᶗ̒ʬᾚήɂ☻rʫ☻ʃʎɋʤ☻Ṕḛɋʟʤɂ☻Ṕḛəȶɕʤɂ☻ᾝὟ̒ɓ☻ὃỮʤɂ☻ɰ̒ɾʤɂ☻ʃʎɈ☻̱Ị˄☻Ʉʬ̍ʕ☻ʀɱʎh☻ʔ̒ɵ

☻ᵷ(...ɒɂɰɄɡʖʯɂ̋☻ɑ̂ɱɦɇ☻ɞɂ̒ʫȵ̋☻ʢɲᶗɲ)☻ɒȴɺ̡ʑɂ☻ʳʫ)☻ʢɄʠɹᶟɂ2-34☻☻˂Ỉȹ2-39(☻ʏɈɂ̒ɓ☻ʄɄʬʯɜ☻ɑʎ̌ɱɵ☻Ʉʫɂɰ̒ʯɄɇ☻ʡʤɯʝ̋☻ᵷ

ʸʆˈɶɌɓ☻ʭɓ☻ὃỮʤɂ☻ɒᶗʻʬᾚήɂ☻ᵷɄ☻ʳʫ)☻ʢɄʠɹᶟɂ2-40☻☻˂Ỉȹ2-47☻ᵷ(☻ɒᶗʻʬᾚήɂ☻ʵɯʶ☻ʏɈɂʻɓ☻ɑʎˈɋʅ☻ʳʍ☻ɑʫɄʍ☻ɐɱʟʕ☻ɯɩȶʯ☻ˍỈɄɕʤɄɇ

☻ɑʤ̒ʬɥ☻ʏɈɂ̒ɓ☻˂Ịʍ☻ɬɄʬɕʍᶗɂ☻ɏɡ˄☻ᵷɒȴɺ̡ʬʦʤ☻ɑ̍ʦʎʖʤɂ☻ɑɇɄɡɕɵᶗɂ☻ɭ˄ɭɦɕʤ☻ɑ̍ʦ̍ʦɦɕʤɂ☻ɑɵɂɰɭʤɂ☻ɬɂɭʍȹ☻ɭɦʍ̋☻.Ʉyʦʠɹ̋

.rʫɳʤɂ☻ʏʫ☻Ʉʁɰ̒ʆɓ̋☻ɐɱəȸʑɂ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɑʤ̒ʬᾚήɂ☻ʏʙɂ̋☻
ᴮ
ɂɭ̍ɟ☻ʨɛʬɓ☻ɑ̍ʚ̍ʚɥ 

 

ɺʤɂ)☻ʨʠ2-34(ɑ̍ɉ̒ɦᾒήɂ☻ɂɭ̂ɰ̒ʦʕ☻ṔḛɽɄʍȵ)☻ɐṔḛʆɩ☻ɞɂ̒ʫɜ☻ɑ̂ɱɦɋʤɂ☻ɒȴɺ̡ʑɂ☻ʀɱʎɔ☻:( 

 

 

)☻ʨʠɺʤɂ2-35(ʇʖɦʤɂ☻ɞɂɱɪɕɵɂ)☻ɑ̂ɱɦɇ☻ɑɾɦʫ☻˂Ịʍ☻ɐṔḛɋʝ☻ɑ̍ʟ̍ʫɄɦ˄ɬ☻ɒᶗ̒ʬɥ☻ʨɛʬɓ☻ɞɂ̒ʫɜɂ☻̓̒ʙ☻:( 
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)☻ʨʠɺʤɂ2-36ʏˇɱɶʤɂ☻ʛˆɱʆʤɂ☻ɱɶɟ☻ɰɄˈẛẃɂʺ☻ʢɂɳʤɳʦʤ☻ɐṔḛɋʟʤɂ☻ɑˈʚʕᶟɂ☻ɑɋʝɱᶽɂ☻Ṕḛəȶɓ☻:( 

 January 17, 1995 in Kobe, Japan 

 

 

)☻ʨʠɺʤɂ2-37ʏˇɱɶʤɂ☻ʛˆɱʆʤɂ☻ɱɶɟ☻ɐṕḛʝɰ☻ɰɄˈẛẃɂʺ☻ʢɂɳʤɳʦʤ☻ɑˈʤʻʙɄɺʤɂ☻ɑɋʝɱᶽɂ☻Ṕḛəȶɓ☻:( 

 January 17, 1995 in Kobe, Japan 
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)☻ʨʠɺʤɂ2-38(ɑʫɄʍ)☻ʢɲᶗɳʤɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ɰɂɱʁɜɂ☻:( 

 

 

 

)☻ʨʠɺʤɂ2-39☻ɒᶗ̒ʬɥ)☻ɑ˄ɭ̍ʦʚɕʤɂ☻ɒɂɰɄɡʖʯᶗɂ☻rʍ☻ɣɓɄɦʤɂ☻ɰɄʫɭʤɂ̋☻ɰɱʂʤɂ☻:((ɑˈʟˈʫɄʱ˄ɬ 

 

 

)☻ʨʠɺʤɂ2-40(ɮᶗʻʕ)☻ɑɦˈʖɽ☻˂Ịʍ☻ɑʙɱʆʫ☻ʳʫ☻ɐɭˈɥʺ☻ɑʫɭɾʤ☻ʇɶɌʫ☻ʇʆɪʫ☻:( 
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)☻ʨʠɺʤɂ2-41ɴɄɵȵ☻ʘ̒ʕ☻ɑʍɱɶʤɂ☻ɑʂʖɪɦʫ☻ɑʤɕ☻rʫɳʤɂ☻ʏʫ☻ɑʤ̒ʬᾚήɂ☻ɐɭɹ☻:( 

(
ᴮ
Ʉ̍Ɍ̍ɟ☻ɧɋɾ̍ʤ☻ɑʤ̒ʬᾚήɂ☻ʏɈɄɓ☻ʇ̍ɶɌɓ☻rʟʬ˄) 

 

 

)☻ʨʠɺʤɂ2-42☻ʌɰɄɶɔ)☻ʺṔḘʱɶʤɂ☻ʢɂɳʤɳʤ☻ὃỰʫɳʤɂ☻ʨᾒὈʤɂ☻:(æ☻☻ɑʍɱɵæ☻☻ʏʫ☻ʢɄʚɕʯɂ(ʳʫɳʤɂ 

El Centro, California earthquake - 18 May, 1940, N-S axis 

 



 

010-FM-EPP-MU Issue date: 01November2025 Issue no.1 Page 124 | 129 Page 1l1 

 

 

)☻ʨʠɺʤɂ2-43(ɒɄɋyʤɂ☻ɏʝɂɱɓ)☻ɑʤɭɕʎʫ☻ɤɄ̂ɱʤ☻ʏʁɄɩ☻˃ɰɄʅȹ☻ὂỰɋʑ☻ɑẛẀɄɺɖʫ☻ɑ̂ɲɂṕḘʁɂ☻ɒɄʞɱɥ☻ʢ̒ɾɥ☻:( 

 

 

)☻ʨʠɺʤɂ2-44(Ʉẛṥʍɱɵ☻ˍ☿☻ʀɄʖɪʯɂʺ☻ɑɟʻᶽɂ☻ʗʎʁ)☻ɰɄɡʖʯɂ☻ɑɟʻʫ☻ʪɭʚɓ☻:( 

☻ʨɛʫ☻˃ɭˈʦʚɓ☻ɰɄɡʖʯɂTNT or NFO 

Conventional explosive such as TNT or NFO (ammonium nitrate/fuel oil) 

 

 

 

)☻ʨʠɺʤɂ2-45(˃ɭˈʦʚɓ☻ɰɄɡʖʯɂ)☻ɑʕɄɶᶽɂ☻ʏʫ☻ʹʁɄʖɪʯɂʺ☻ʇʒʂʤɂ☻Ṕḛʒɔ☻:( 
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)☻ʨʠɺʤɂ2-46ʀɰɜɂ☻ɧʆɵ☻ʘ̒ʕ☻ɰɄɡʖʯᶗɂ☻ɑɟ̒ʫ☻ɴɄʠʎhɂ☻:( 

 

 

)☻ʨʠɺʤɂ2-47☻ɰɄɡʖʯᶗɂ☻ɑɟ̒☻ʑɑɶʟʎɦʑɂ̋☻ɐɬɰɂ̒ʤɂ☻ʄ̒ʒʂʦʤ☻̱ả̍ʁ̒ɓ☻ʇʆɪʫ☻:(˃ɭˈʦʚɕʤɂ 

(ɳɟɄɦɇ☻Ʉʸʫɂɭʆɽɂ) 

 

2-4-☻ɑˈʝʻʦɶʤɂ☻ɭ˄ɭɦɓ☻ˍ☿☻ɑˈɵɄɵᶟɂ☻ɞɮɄʬʱʤɂ 

☻˂Ịʍ☻ʨʬʎɔ☻ὃỮʤɂʺ☻ᵷ(ɑɋʝɱᶽɂ)☻ɑʬʸᶽɂ☻ɑˈɶˉȼɱʤɂ☻ɞɮɄʬʱʦʤ☻ɴɄɵᶟɂ☻ɱᾒᾙ☻ʨʠɺɔ☻ὃỮʤɂ☻ɑˈɵɄɵᶟɂ☻ɞɮɄʬʱʤɂ☻ʭʶȵ☻ɱʝɮ☻˂Ịʍ☻ʨʬʎʱɵ

ɂ☻ɞɮɄʬʱʤɂ☻ʭʸʕ☻˂Ịʍ☻ʨʬʎ˅☻ɑˈɵɄɵᶟɂ☻ɞɮɄʬʱʤɂ☻ʵɯʶ☻ʏˈʬɡɓ☻ʮȹ☻.ɑʤʻɋʚʫ☻ɑʙɭɇ☻ɬɂʻᶽɂ☻ɑˈʝʻʦɵ☻ɤɱɹ☻ˍ☿☻Ʉʶɂɱʯ☻ὃỮʤɂ☻ɐɭʚʎᶽ

.☻ɑ̍Ɍ̂ɱɡɓ☻ʪȵ☻ɑ̍ʦ̍ʦɦɓ☻ɗʯɄʞȵ☻BȲɂ̒ɵ☻ɑ̍ʬʦʎʤɂ☻ʏɟɂɱʑɂ 
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2-4-1-☻☻ʃɇɄʱʤɂɂ))☻ʨʠɺʤ2-48((: 

 

)☻ʨʠɺʤɂ2-48ʃɇɄʯ☻:( 

 

☻ɐʻʙ☻Ʉʱʚɋʅ☻ɂɮȹF☻☻ʹɕɇᶚɽ☻ʃɇɄʯ☻˂Ịʍk☻☻ɻɰɂɭʚʫ☻ʢɄʚɕʯɂ☻ɭʤ̒ɕ˄☻́ʯȺʕx☻ʨʠɺʤɂ☻˂Ịʍ☻ʃɇɄʱʤɂ☻ɑʤɬɄʎʫ☻ɑɇɄɕʝ☻ʳʟʬ˄☻.

☻:ˍỈɄɕʤɂxkF=☻ʃɇɄɦʤɂ☻ɑɇᶚɽ☻ɑʬ̍ʙ☻ɬɭɦʯ☻ʮȵ☻rʟʬ̂̋☻ᵷɑɕɇɄə☻ʃɇɄɦʤɂ☻ɑɇᶚɽ☻ʮ̒ʠɓ☻Ʉʫɭɦʍ☻
ᴮ
Ʉ̍ʆɩ☻ɞɮ̒ʬɦʤɂ☻ʮ̒ʠ˄☻.

☻́ʤ̒ʅ☻ᵷᾝίɶʑɂ☻ʮ̒ɕ̄ɋʤɂ☻rʫ☻ɱɾɦʎʤ☻ɑɋɶ̡ʤɄɇl☻☻ὃỲṌɱʎʤɂ☻ʹʎʆʚʫʺS☻ʨʫɄʍ☻ʏʫ☻ᵷ(
ᴮ
ᶚɛʫ☻ɬ̒ʬʍ)☻ɑ̂ɰ̒ɦʫ☻ɐ̒ʚʤ☻ʏʁɄɩ☻ᵷ

☻̩hᶗ̒ʅ☻ɑʯ̋ɱʫE: 

l

SE
kxkS

l

x
E

l

x
ESxkF

=Ý=

==== eess ;;

 

ʚʫ̋☻ᵷɐɬɄʑɂ☻ɑʯ̋ɱʫ☻ʨʫɄʍ☻ɐɬɄ̂ɲ☻ʏʫ☻ɬ̒ʬʎʤɂ☻ɑɇᶚɽ☻ɬɂɬɳɓ☻̱ỈɄɕʤɄɇ.ʹʤʻʅ☻ʮɄɾʚʯʺ☻ὃỲṌɱʎʤɂ☻ʹʎʆ 

☻ʨʠɺʤɂ)☻˃ɲɂ̒ɕʤɄɇ☻ʮḛʂɇɄʯ☻rʫ☻
ᴮ
Ʉʯ̒ʠʫ☻ɞɮ̒ʬɦʤɂ☻ʮ̒ʠ˄☻Ʉʫɭɦʍ̋2-49:Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻ᵷ( 

 

21

21

21

21

kkk

kxxkxkF

FFF

xxx
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)☻ʨʠɺʤɂ2-49 ˃ɲɂ̒ɕʤɄɇ☻ʮḛʂɇɄɦɇ☻ɞɮ̒ʬʯ:( 

 

☻ʨʠɺʤɂ)☻ʨɶʦɶɖʤɄɇ☻ʮḛʂɇɄʯ☻rʫ☻
ᴮ
Ʉʯ̒ʠʫ☻ɞɮ̒ʬɦʤɂ☻ʮ̒ʠ˄☻Ʉʫɭɦʍ̋2-50ᵷ( 

:˂Ịʍ☻ʨɾɦʯ

2121

21

222111

111

kkkk

F

k

F

k

F

xxx

xkFxkFkxF

+=Ý+=

+=

=====

 

)☻ʨʠɺʤɂ2-50 ˃ɲɂ̒ɕʤɄɇ☻ʮḛʂɇɄɦɇ☻ɞɮ̒ʬʯ☻:( 
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2-4-2-☻ɭʬᾟᾇɂ☻ɂ))☻ʨʠɺʤ2-51((: 

 

)☻ʨʠɺʤɂ2-51ɞɳʤɂ☻ɭʬᾟᾇɂ☻:( 

 

ɐʻʚʤɂ☻ɗʚɋʅ☻ɂɮȹF☻ɭʫɄɪɕɇ☻ɭʬɪʫ☻˂Ịʍcɰɂɭʚʬɇ☻ʢɄʚɕʯɂ☻ʨɾɦ˄☻ᵷx☻:ˍỊ˄☻Ʉʬʝ☻ɭʬᾟᾇɂ☻ɂɯʶ☻ɑʤɬɄʎʫ☻ɏɕʟɓ☻. 

dt

dx
x

xcF

=

=

#

#

 

2-4-3-☻☻(ʮɄʚʤɳʫ)☻ʜɄʠɕɥɂ☻ɱɾʱʍɂ))☻ʨʠɺʤ2-52((: 

 

)☻ʨʠɺʤɂ2-52(ʜɄʠɕɥɂ☻ɱɾʱʍ)☻ʮɄʚʤɳᶽɂ☻ɞɮʻʬʯ☻:( 

☻ʨʠɺʤɂ)☻ɱɾɦʎʤɂ☻ɂɯyʤ☻ʜɄʠɕɥᶗɂ☻ɑɋɕʍ☻rʫ☻Ṕḗʝȵ☻ʮ̒ʠɓ☻ɐ̒ʙ☻ʛɋʆɓ☻ʮȵ☻ɏɡ˄☻ᵷʮɄʚʤɳʑɂ☻ɑʝɱɥ☻ʭɕɓ☻ὂỮɥ2-53☻ὃỮʤɂʺ☻ᵷ(

☻ʘᶗɳʯᶗɂ☻ɑɋɕʎɈ☻ὂḒɶɔ0F:ˍỈɄɕʤɄɇ☻ᵷ 

 

0FF <☻.ɑʫʺɭʎʫ☻ɒᶗɄʚɕʯᶗɂ 

0FF ²☻.ʘᶗɳʯᶗɂ☻ȵɭɋ˄ 

 

)☻ʨʠɺʤɂ2-53( 

 

2-4-4-☻:ɑˈɵɄɵᶟɂ☻ɞɮɄʬʱʤɂ☻ʏˈʬɡɓ 
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1-☻☻ʳʖʦʞ☻ɞɮʻʬʯæ☻☻ɂʻʕ(Kelvin - Voigt): 

 

)☻ʨʠɺʤɂ2-54☻ʳʖʦʞ☻ɞɮʻʬʯ☻:(-☻ɂʻʕ 

 

☻ɐ̒ʚʤɂ☻ʌɲ̒ɕɓF☻:ˍỊ˄☻Ʉʬʝ☻ɞɮʻʬʱʤɂ☻ɂɯʶ☻ɑʤɬɄʎʫ☻ɑɇɄɕʝ☻ʳʟʬˆʺ☻ᵷʮḛʍɱʖʤɂ☻ˍ☿ 

xcxkF #+= 

☻
ᴮ
Ʉʯɱʫ☻
ᴮ
Ʉɋʦɽ☻
ᴮ
Ʉʬɶɟ☻ʛʕɂ̒˄☻ɞɮ̒ʬɦʤɂ☻ɂɯʁ☻ʨɛʫ☻ʮȹæ☻.ɞɳʤ 

:ˍỊ˄☻Ʉʬʝ☻ɑʚɇɄɶʤɂ☻ɑʤɬɄʎʬʦʤ☻ʪɄʎʤɂ☻ʨᾚήɂ☻ɏɕʟ˄ 

tt

t

dFe
c

exx

t

t

t
c

k
tt

c

k

t )(

)()(

0)( .
1

0

0

ñ
----

+= 

2-☻☻ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ(Maxwell): 

 

)☻ʨʠɺʤɂ2-55ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ☻:( 

 

ʟʬ˄:ʮḛˈʤɄɕʤɂ☻ʳ˄Ṕḛɋʎɕʤɂ☻ɭɥȶɇ☻ɐʻʚʤɂ☻ɑʤɬɄʎʫ☻ɑɇɄɕʝ☻ʳ 

)2.......(..........

)1().........(

1

1

xcF

xxkF

#=

-=
 

:ʋɥᶚʯ☻˂Ỉʺᶟɂ☻ɑʤɬɄʎᶽɂ☻ʘɄʚɕɹɄɇ 

dt

dF

kc

F

dt

dF

kdt

dx

dt

dx

dt

dx

dt

dx
k

dt

dF
.

1
.

1
)( 11 +=+=Ý-= 

AF
k

t
c

F
x t ++=Ý

1
)( 

☻ɑʤᶗɭɇ☻ɐʻʚʤɂ☻ɑʬˈʙ☻ˌʆʎɔ☻ɑˈʯɄɛʤɂ☻ɑʤɬɄʎᶽɂ☻ʳʟʤ☻ʺe#☻:☻ɭʫɄɪɕʤɂ☻ʺ 

).
1

(1

dt

dF

kdt

dx
cF

dt

dx
cF -=Ý= 
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F
c

k

dt

dx
k

dt

dF
-=Ý 

☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻:ɑʚɇɄɶʤɂ☻ɑʤɬɄʎʬʦʤ☻ʪɄʎʤɂ☻ʨᾚήɂ  

t
t

t

d
dt

dx
ekeFF

t

t

t
c

k
tt

c

k

t

)(
)()(

0)( .

0

0

ñ
----

+= 

2-4-5-☻:(Ṕḛɩȶɕʤɂ)☻ȸʅɄɋɕʤɂ☻ʏɈɄɓ 

☻ȸʅɄɋɕʤɂ☻ʏɈɄɕɇ☻ɭɾʚ˄☻ʨʠɺʤɂ)☻ɑʤʻʬᾚήɂ☻ʳʫ☻ʇɶʚʤ☻ʏʂɪ˄☻Ʉʫɭʱʍ☻ɞɮʻʬʱʤɂ☻ɑɇɄɡɕɵɂ2-56.( 

 

)☻ʨʠɺʤɂ2-56(ɑʤʻʬᾚήɂ☻ʇɶʙ)☻ˌʠˈʫɄʱ˄ɭʤɂ☻ʨˈʬɦɕʤɂ☻ʏɈɄɓ☻:( 

 

1-☻☻ʳʖʦʞ☻ɞɮʻʬʯæ☻☻ɂʻʕ(Kelvin - Voigt): 

☻:Ʉʱ˄ɭʤ☻ɑɥɂɱʤɂ☻ʏʁʺ☻ˍ☿( )0,0 00 == xt☻:˂Ịʍ☻ɱɾɕʚ˄☻ɞɮʻʬʱʤɂ☻ɂɯʶ☻ɑʤɬɄʎᶽ☻ʪɄʎʤɂ☻ʨᾚήɂ☻ʮȶɇ☻ɭɡʯ☻ʨˈʬɦɕʤɂ☻ɭʎɊʺ☻ᵷ 

ñ
--

=

t
t

c

k

t de
c

Fx
0

)(

0)( .
1

t
t

 

☻ɝˈɥcteFF == 0)(t☻ʮ̒ʠɓ☻ᵷ☻ʨʠɺʤɂ)☻ʨʫɄʠɕʤɂ☻ɭʎɈ☻ɑɇɄɡɕɵᶗɂ2-57:( 

k

F
xt

xt

e
k

F
x

t

t

t
c

k

t

0
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)(

0
)(

00

)1(

=Ý¤­

=Ý=

-=
-

 

 

)☻ʨʠɺʤɂ2-57ʳʖʦʞ☻ɞɮʻʬʯ☻ɑɇɄɡɕɵɂ☻:(-ˌʠˈʫɄʱ˄ɬ☻ʨʬɥ☻ʛˈɋʆɓ☻ɭʱʍ☻ɂʻʕ 
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2-☻☻ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ(Maxwell): 

☻:Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻ɑɥɂɱʤɂ☻ʏʁ̋☻̱☿( ) 00,0 00 =Ý== Axt☻:☻Aʤ☻ɑ̂̋Ʉɶʫ☻ɒᶗɄʚɕʯᶗɂ☻ʮ̒ʠɓ☻ʮɮȹ☻ᵷ 

ö
÷

õ
æ
ç

å
+=

c

t

k
Fx t

1
)( 

☻ʨʠɺʤɂ)☻ɑɇɄɡɕɵᶗɂ☻ʭɵɱʯ☻ʨˈʬɦɕʤɂ☻ɭʎɊʺ2-58:( 

c

F

dt

dx
tt

xt

k

F
xt

0*

00

=Ý=

¤­Ý¤­

=Ý=

 

:ʜɄʱʶ☻ʮȶɇ☻ʋɥᶚʯ 

- ☻ʃɇɄʱʦʤ☻ˌʊᾚή☻ʢɄʚɕʯɂ 

- .ɞɳʦʤɂ☻ɭʬᾟᾇɂ☻ʳʍ☻ʭɟɄʯ☻ᵷˌʆɩ☻ʨʠɺɈ☻ʳʫɳʤɂ☻ʏʫ☻ʢɄʚɕʯᶗɂ☻Ṕḛʒɔ 

 

)☻ʨʠɺʤɂ2-58ˌʠˈʫɄʱ˄ɬ☻ʨʬɥ☻ʛˈɋʆɓ☻ɭʱʍ☻ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ☻ɑɇɄɡɕɵɂ☻:( 

 

2-4-6-☻:ȲɄɩṔḘɵᶗɂ☻ʏɈɄɓ 

☻ʨʠɺʤɂ)☻ɒᶗɄʚɕʯᶗɂ☻ʳʫ☻ʇɶʚʤ☻ʏʂɪ˄☻Ʉʫɭʱʍ☻ɞɮʻʬʱʤɂ☻ɑɇɄɡɕɵɂ☻ȲɄɩṔḘɵᶗɂ☻ʏɈɄɕɇ☻ɭɾʚ˄2-59.( 

 

)☻ʨʠɺʤɂ2-59:(☻(ɑʁ̋ɱʖʑɂ☻ɒᶗɄʚɕʯᶗɂ☻rʫ☻ʇɶʙ)☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ʨ̍ʬɦɕʤɂ☻ʏɈɄɓ 

 

1-☻☻ʳʖʦʞ☻ɞɮʻʬʯæ☻☻ɂʻʕ(Kelvin - Voigt): 

.ɑɇɄɡɕɵᶗɂ☻ɭ˄ɭɦɓ☻ʮɄʠʫᶡɄɇ☻ɷˉʤ☻ˍỈɄɕʤɄɇ☻ᵷʵɄʱɕʫ☻ᶗ☻ɭʸɟ☻ɏɟʻɕ˄☻ʹʯȺʕ☻ˌʊᾚή☻ʢɄʚɕʯɂ☻ʨɟȵ☻ʳʫ 

2-☻☻ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ(Maxwell): 
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☻☻:̒ʁ☻ʨ̂̒ɶʝɄʫ☻ɞɮ̒ʬʯ☻ɑʤɬɄʎʑ☻ʪɄʎʤɂ☻ʨᾚήɂ☻rʫ☻ˁʚɋ˄☻˃ɯʤɂ̋☻ᵷ
ᴮ
Ʉ̍ʊᾚή☻

ᴮ
ᶗɄʚɕʯɂ☻Ʉɦ˄ɭʤ☻̱ỈɄɕʤɄɇ☻ʢ̋Ʉʆɕ̄ɵ☻ʃɇɄɦʤɂ

t
c

k

t eFF
-

= 0)( 

:ʮȵ☻ɰɄɋɕʍɄɇ 

cteFF

dt

dx
ctex

xt

==

=Ý=

==

0)(

)(

)( 0

0,0

t

t

t 

☻:Ʉʱ˄ɭʤ☻ʃɇɄʱʤɂ☻ʨɟȵ☻ʳʫʺ☻ʳʟʤxkF = ☻ʨʠɺʤɂ)☻ʏɈɄɕʤɂ☻ɂɯʁ☻ʨɛʑ☻ɑ̍ȼɄẛṧʤɂ☻ɑɇɄɡɕɵᶗɂ☻ʭɵɰ☻rʟʬ˄☻̱ỈɄɕʤɄɇ☻ᵷ2-60:( 

0

0

­Ý¤­

=Ý=

Ft

xkFt
 

 

)☻ʨʠɺʤɂ2-60ʆɓ☻ɭʱʍ☻ʨˆʻɶʝɄʫ☻ɞɮʻʬʯ☻ɑɇɄɡɕɵɂ☻:(ɒᶗɄʚɕʯᶗɂ☻ʳʫ☻ʇɶʙ☻ʛˈɋ 

 

2-4-7-☻☻ɞɳʤ☻ɞɮʻʬʯ-☻:ʮɭʤ 

 

)☻ʨʠɺʤɂ2-61☻ɞɳʤ☻ɞɮʻʬʯ☻:(-☻ʮɭʤ 

 

☻☻ʮɄʞ☻ɂɮȹ0FF <☻☻☻ʮȺʕ☻ᵷ0=x☻☻ʳʫɳʤɂ☻ʮɄʞ☻Ʉʬʸʫt☻.ʮɄʚʤɳᶽɂ☻ʜɱɦɕ˄☻ᶗ☻ɝˈɥ 

☻ʮ̒ʠ˄☻Ʉʫɭɦʍ̋0FF ² ☻ʨʠɺʤɂ)☻ɑɇɄɡɕɵᶗɂ☻ʭɵɱʯʺ☻.ɭʬᾟᾇɂ☻ʨɋʙ☻ʳʫ☻ɮʻɩȶʫ☻ȲὃỲḴ☻ʨʞʺ☻ʮɄʚʤɳᶽɂ☻ʜɱɦɕ˄☻ᵷ2-62:( 
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)☻ʨʠɺʤɂ2-62☻ɑɇɄɡɕɵɂ☻:(☻ɞɳʤ☻ɞɮʻʬʱʤɂæ☻ˌʠˈʫɄʱ˄ɬ☻ʨʬɥ☻ʛˈɋʆɓ☻ɭʱʍ☻ʮɭʤ 

2-4-8-☻☻ʮɱʫ☻ɞɮ̒ʬʯæ☻☻ʮɭʤ(Prandle): 

 

)☻ʨʠɺʤɂ2-63☻ʮɱʫ)☻ʢɭʯɂɱɇ☻ɞɮ̒ʬʯ☻:(-☻(ʮɭʤ 

 

☻☻ʮɄʞ☻ɂɮȹ0FF <☻☻ʨʠɺʤɂ)☻ʢ̋Ʉʆɕ˄☻ɻɭɥ̋☻ʃɇɄɦʤɂ☻ʮȺʕ☻ᵷ2-64.( 

☻☻ʮɄʞ☻ɂɮȹ0FF ²☻)☻ɑɋɕʍ☻ʨʠɺɔʺ☻ʮɄʚʤɳʬʦʤ☻ʜɱɦɓ☻ʜɄʱʸʕ2-64☻.( 

 

)☻ʨʠɺʤɂ2-64☻ɗɦɓ☻ʢɭʯɂɱɇ☻ɞɮʻʬʯ☻ʜʻʦɵ☻:(ɑˈʟˈʫɄʱ˄ɬ☻ɑʤʻʬɥ☻Ṕḛəȶɓ 

 

 

 

 

 

 

 

 

2-5-☻ɑ̍ʤɂɳʤɳʤɂ☻ɑɵɭɦyʤɂ̋☻ʢɲᶗɳʤɂ 

2-5-1-☻ 
ᴮ
ᶗ̋ȵ-☻:ɑˈɵɄɵȵ☻ʭˈʶɄʖʫ 

ɬɂ̒ʑɂ☻ɑɟɯʬʯ☻̱☿☻ʭʦʎʤɂ̋☻rʖʤɂ☻̱Ộ̋☻ᵷɑ̍ȼɄɺhɟ ɂ☻ɑɵɭɦyʤɂ☻ʌ̋ɱʕ☻rʫ☻ʌɱʕ☻̱Ộ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑɵɭɦyʤɂ ☻Ʉʸʬʸʖʯ☻ᶗ☻ὃỮʤɂ"☻ᵷɒȴɺʲᶽɂʺ

ɒᶗ̒ʬɥ☻ʪ̋Ʉʚɕʤ☻ɑʙɭɇ☻Ʉyʦ̍ʦɦɓ☻ʏ̍ʆɕɶh☻ᶗ☻ʢɄʠɹȵ☻˂Ỉȹ☻ᵷ"
ᴮ
ɄʫɄʬɓ☻ʳʟʬ˄☻ᶗ☻ʢɄʎʕȵʺ ☻ʇɵʺ☻ˍ☿☻ɂɯʶ☻ʨʞʺ☻ᵷʪɄɓ☻ʨʠɺɈ☻Ʉʸʎʙʻɓ

ὃỮʤɂ☻ɑʕɱʎʑɂ☻ɑ˄ɬ̋ɭɦʫ☻ʜɰɭɓ☻ᶗ☻ɑʚɥɄɶʤɂ☻́ɕ̄ɋʤɄʑ .ɄẛẀ☻ʇˈɦʯ 
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ɑ˄ᶟ☻ɷˉȼɱʤɂ☻ʔɭʸʤɂ☻ʮȹ ☻ɰɄʆɩɜɂ☻ɭ˄ɭɦɓ☻ɏʦʆɕ˄☻ʔɭyʤɂ☻ɂɯʁ̋☻ᵷɑ˄ɬɄʑɂ☻ɰɂɱʁɜɂ☻ʗ̍ʖɪɓ̋☻ɤɂ̋ɰɜɂ☻ɑ˄Ʉʬɥ☻̒ʁ☻ɑ̍ʤɂɳʤɲ☻ɑɵɂɰɬ

ɑˈʤɂɳʤɳʤɂ ☻ɑˈʤɂɳʤɳʤɂ☻ʇȼɂɱᾟήɂ☻ɱˆʻʆɓ☻ʏʫ☻ɑʦʬɕᾚᾇɂɄẛṥʫʺɄʚᶽ☻ɒȴɺʲᶽɂ☻ɆɄɶɥʺ☻ɑˈʤɂɳʤɳʤɂ☻ʢɄʎʕᶟɂ☻ɱ˄ɭʚɓ☻ʨɟȵ☻ʳʫ☻ᵷɑɋɵɄʱᶽɂ. 

ʻʶ☻ɱɽɄʚʤɂ☻ˌȽɄɺʰᶡɂ☻ʭˈʬɾɕʤɂ☻ɷˉʤ Ỉ˂ȹ☻
ᴮ
Ʉʂ˄ȵ☻ɻɄɋɖʯᶗɂ☻ɏɡ˄☻Ʉʬʯȹ̋☻ᵷɐȶɺ̡ʑɂ☻ɰɄ̍ẛẃɄɇ☻ɏɌɶɖɓ☻ɭʙ☻ὃỮʤɂ☻ɐɭ̍ɥ̒ʤɂ☻ɑʦʠɺʑɂ 

 ʮ̒ʠɓ☻Ʉʫ☻
ᴮ
ɄɋʤɄʒʕ☻ᵷʏʙɂ̒ʤɂ☻ʀɰȵ☻˂Ịʍ☻ʭ̍ʬɾɕʤɂ☻ʛ̍ɋʆɕɇ☻ʪɂṕḘʤᶗɂ☻̓ɭʫ̋☻ᵷɯ̍ʖɦɕʤɂ☻ɑ̍ʍ̒ʯ Ʉˈẛẃᶗɂ☻ȲɄʆɩȵ☻rʍ☻Ʉʫȹ☻ɑɡɓɄʯ☻ɒɂɰ

.ɑ˄ɯˈʖʱɓ☻ʺȵ/ʺ☻ɑˈʬˈʬɾɓ 

ȲɄʆɩᶟɂ☻ʭʶȵ☻ɱʝɮ☻Ʉʱʱʟʬˆʺ :ˍỈɄɕʤɂ☻ʻɦʱʤɂ☻˂Ịʍ☻ɑˈʬˈʬɾɕʤɂ 

-☻ᵷɑˈɵɭʱʸʤɂ☻ɒɂɬʻʠʤɂ☻ɒɄɋʦʆɕʬɇ☻ʪɂṕḘʤᶗɂ☻ʪɭʍ 

-☻ᵷɒᶗʻʬᾚήɂ☻ɱ˄ɭʚɓ☻Ȳʻɵ 

-☻ʨʦɩ ᵷɑʫ̋Ʉʚʑɂ☻ʨʬᾒήɂ☻ɒɂɰɄɋɕʍɂ☻̱☿ 

-☻.ᾢήɂ...☻ɒɄɇɄɶᾚήɂ☻ˍ☿☻ȲɄʆɩȵ 

ɑ˄ɯˈʖʱɕʤɂ☻ȲɄʆɩᶟɂ☻Ʉʫȵ ☻ˍ☿☻ɱʸʊɕʕɑˈɟʻʤʻʱʟɓ☻ʺȵ☻ɬɂʻᶽɂ☻ɰɄˈɕɩɂ☻Ȳʻɵ☻ʺȵ☻ɑˈʬˈʬɾɕʤɂ☻ɒɄʅɂṔḘɹᶗɄɇ☻ʪɂṕḘʤᶗɂ☻ʪɭʍ ☻ɯˈʖʱɕʤɂ

.ᾢήɂ...☻ɐɱɽɄʚʤɂ 

☻ɐɱɺʚʤɂ☻ɲɂṕḘʁɂ☻rʍ☻ʢɲᶗɳʤɂ☻ʭɡɦɓᵷɑ̍ʁɰɜɂ☻ˍ☿☻ɬʻʚɓʺ☻☻ɴɄɦʦʤ☻ʨɕʙ̋☻ʢɲɄɦʬʦʤ☻ʭ˄ɭẛẁ☻rʫ☻ɐɱʫɭʫ☻ɘɰɂ̒ʞ☻˂Ỉȹ☻ʮɄ̍ɥɜɂ☻ʃʎɈ

ˈɵɄˈɶʤɂ☻ʺ☻ɑ˄ɬɄɾɕʙᶗɂ☻ʺ☻ɑˈɶʖʱʤɂ☻ɰɄəᶝɂ☻˂Ỉȹ☻ɑʕɄʁᶡɄɇ☻ȲɄˆɱɇᶟɂ☻ʵɯʶ☻ɄẛṤɋɶɔ☻ὃỮʤɂ☻ɑ.ɐɱʶɄʊʤɂ 

☻ᵷʡʤɯʝ☻ɷˉʤ☻ɒȴɺʲᶽɂ☻Ɇɂɱɩʺ☻Ṕḛʫɭɓ☻ʮȹ☻ʨɇɄʚᶽɄɉʺ☻ᵷɄẛṤʱɡɓ☻ʳʟʬ˄☻ᶗ☻ɑˈʎˈɋʅ☻ɐɱʶɄʉ☻ʻʶ☻ʹɓɂɮ☻ɭɦɇ☻ʢɂɳʤɳʤɂ☻ʮȹ☻ᵷɑʚˈʚᾚήɂ☻ˍ☿

☻Ṕḗɕʎ˅☻ᶗ☻ʢɂɳʤɳʤɂ☻ʮȹ☻ὂỰʎʬɇᵷɑʦʠɺʫ☻☻ɤᶚɵ☻˂Ỉȹ☻ʢ̒ɦɕɓ☻ὃỮʤɂ̋☻ᵷɑ̍ʤɂɳʤɲ☻̓̒ʚʤ☻ɑʫ̋Ʉʚʑɂ☻Ṕḛʑ☻ɒȴɺ̡ʑɂ☻̱☿☻ɑʦʠɺʑɂ☻ɱyʊɓ☻ɝ̍ɥ

ᾟήɂ☻ɏʦɡ˄☻ɱʫɭʫ.ʵɄʯɬȵ☻ʮḛɋʫ☻ʻʶ☻Ʉʬʝ☻ʜᶚʸʤɂʺ☻Ɇɂɱ 

 

☻ɭ˄ɭɋɓ☻̋ȵ☻ɼɄɾɕʫɂ☻˂Ịʍ☻ɐɰɬɄʙ☻ʮ̒ʠɓ☻ʮȵ☻ɏɡ˄☻ɑ̍ʤɂɳʤɳʤɂ☻̓̒ʚʤɂ☻́ɟ̒ɇ☻ɬ̒ʬɾʤɂ☻˂Ịʍ☻ɐɰɬɄʙ☻ɐȶɺ̡ʑɂ☻ʮ̒ʠɓ☻ʮȵ☻ʨɟȵ☻rʫ̋

☻ɐȶɺ̡ʑɂ☻˂Ịʍ☻ɑʁ̋ɱʖʑɂ☻ʨɩɭʤɂ☻ɑʙɄʅ☻ʮḛɇ☻ʮɲɂ̒ɕʤɂ☻ɑʤȶɶʫ☻ʭyʕ☻ʮȹ☻.ʢɂɳʤɳʤɂ☻ȲɄɦəȵ☻ȶɺ̡ʑɂ☻̱☿☻ɐɱɺɖɦʑɂ☻ɑ̍ʕɄʁɟɂ☻ɑʙɄʆʤɂ

ɩɭᶽɂ☻ʮɄʞ☻ᵷȶɺʲᶽɂ☻ɂɯʶ☻ɑɇɄɡɕɵɂ☻ɑʙɄʅʺ☻ʢɂɳʤɳʤɂ☻ɑɡˈɖʯ☻ʢɲᶗɳʦʤ☻ɑʫ̋Ʉʚʑɂ☻ɒȴɺ̡ʑɂ☻ʭ̍ʬɾɕʤ☻ɷ̄ȼɱʤɂ☻ʨɒɯɪɓɂ☻ὃỮʤɂʺ☻☻ɑəᶚə

:ɑ̍ɶ̄ȼɰ☻ɒɄʁɄɡɓɂ 
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- ☻ɐȶɺ̡ʑɂ☻̱☿☻ɐɱɺɖɦʑɂ☻ɑʙɄʆʦʤ☻ɐṔḗɕʎʫ☻ɑ̍ʬʝ☻ɭ˄ɭɋɓ☻˂Ịʍ☻ɐɰɬɄʙ☻ɑ̍ȼɄɺhɟ ɂ☻ɄʁɱɽɄɦʍ☻ʮ̒ʠɓ☻ɝ̍ɦɇ☻ɒȴɺ̡ʑɂ☻ʭ̍ʬɾɓ

.☻ɰɱʂʤɂ☻rʫ☻ɑɦʟʬʫ☻ɑɟɰɬ☻ʨʙȵ☻ʏʫ☻,ɑʯɱʫᶚʤɂ☻ɒɄʁ̒ɺɖʤɄɇ☻Ʉyʤ☻ɤɄʬɶʤɂ☻ʢᶚɩ☻rʫ 

- ☻̱Ỉɂɳʤɳʤɂ☻ʢɳʎʤɂʤᵷɒȴɺʲʬʦ☻.ɐȶɺ̡ʑɂ☻˂Ỉȹ☻ɑʤ̒ʚɦʑɂ☻ɑʙɄʆʤɂ☻ɑ̍ʬʝ☻̱☿☻ʭʟɦɕʤɂ☻˂Ịʍ☻ɐɰɭʚʤɂ☻̱ỈɄɕʤɄɉ̋ 

- .ɐȶɺ̡ʑɂ☻̱☿☻ʨɽɄᾚήɂ☻ɰɱʂʤɂ☻rʫ☻ʨ̍ʦʚɕʤɂ☻ʨɟȵ☻rʫ☻ɑʙɄʆʦʤ☻ɑɽɄɩ☻ɒɂɭʬɪʫ☻ʪɂɭɪɕɵɂ 

☻
ᴮ
Ʉʍ̒̍ɹ☻Ṕḙʝɜɂ☻ɻɄɡɓᶗɂ☻̒ʁ☻ʭ̍ʬɾɕʤɂ☻̱☿☻ʢ̋ɜɂ☻ɻɄɡɓᶗɂɞɄɕɦ˄☻ᶗʺ☻☻ʨɇ☻ɭ̍̄ɺɖʤɂ☻ɒɄ̍ʦʬʍ☻̱☿☻ɑ̍ʕɄʁȹ☻ɐɰ̒ʆɕʫ☻Ʉ̍ɟ̒ʤ̒ɦʟɓ☻˂Ỉȹ

ɪɕɵɄɇ☻ɏʦʑȵ☻ˍ☿☻ɑ˄ɭˈʦʚɕʤɂ☻ɭˈˉɺɖʤɂ☻ɒɄˈʱʚɓ☻ɷʖʯ☻ʪɂɭᵷʮɄˈɥᶟɂ☻ɄˈʚʤɄɉʺ ̋ ☻ɒɄˈʬʟʤ☻ɑʆˈɶɈ☻ɑˈʕɄʁȹ☻ɒɄɇɄɶɦɇ☻ʪ☻ɏˉɓɱɓ

☻ɑʫ̋Ʉʚʫ☻ɑ̍ȼɄɺhȹ☻ɱɽɄɦʍ☻˂Ịʍ☻ʨɾɦʯ☻ɝ̍ɦɇ☻ɑɾɾɪɕʫ☻ɑ̍ʤɂɳʤɲ☻ɒɂɬ̒ʞ☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ☻ɑ̍ȼɄɺhɟ ɂ☻ɱɽɄɦʎʤɂ☻̱☿☻ɧ̍ʦɶɖʤɂ

.ʢɲᶗɳʦʤ 

ɑʫʺɄʚᶽ☻ɑɛ˄ɭᾚήɂ☻ʛȼɂɱʆʤɂ☻ʳʫ☻ɭ˄ɭʎʤɂ☻˂Ỉȹ☻ʨɽʻɕʤɂ☻ʳʫ☻ʭʑɱʤɄɉʺ☻☻ɒɂɰɄʅȹ☻rʫ☻ʗʤȸʑɂ☻̩̒h ɕ̄ɋʤɂ☻ʨʠ̍yʤɂ☻ˁʚɋ˄☻ʢɲᶗɳʤɂ☻ʢɄʎʕȵ

ɑ̍ɾʙ☻ʮɂɰɭɟ̋☻ɓ☻ɑʤ̒yɵ☻˂Ỉȹ☻ɂɯʁ☻ɬ̒ʎ̌̋☻ᵷʢɲᶗɳʤɂ☻ɑʫ̋Ʉʚʑ☻ʭʤɄʎʤɂ☻̱☿☻
ᴮ
ᶗɄʬʎɕɵɂ☻Ṕḙʝɜɂ☻ɑʦ̍ɵ̒ʤɂ☻ʳʫ☻ˌʰʻɕˉɋʤɂ☻ʨʠˈʸʤɂ☻ɯˈʖʱ

 ̋ ☻ɑˈɥɄʯ.̓ɱɩȵ☻ɑ̍ɥɄʯ☻rʫ☻́ɕʖʦʞ☻ʀɄʖɪʯɂ☻˂Ỉȹ 

2-5-2-☻:ʢɲᶗɳʤɂ 

☻ʪɭʍ☻ɑɡ̍ɖʯ☻ɑ̍ʁɰɜɂ☻ɑ̂ɱᾟὝʤɂ☻ɒɄʚɋʆʤɂ☻̱☿☻ɑʦȼɄʁ☻ʪɄᾒᾙȵ̋☻ʨɕʟʤ☻ɁẠɄʖʫ☻ʘᶚʖʯɂ̋☻ɰɄɶʟʯɂ☻ʨɾɦ˄☻Ʉʫɭɦʍ☻ʢɂɳʤɳʤɂ☻ȶɺ̡˄

☻
ᴮ
ɂɭɟ☻ɑʬᾟὟ☻ɑ̍ʝɱɥ☻ɑʙɄʅ☻ʡʤɮ☻ɱəȹ☻ɰɱɦɕɓ☻ɝ̍ɥ☻˃ɱᾟὝʤɂ☻ʔᶚʒʤɂ☻ʨɩɂɬ☻ɄẛṨʦʍ☻ɑʆʦɶʑɂ☻ɑ̍ʯ̒ɕʟɕʤɂ☻̓̒ʚʤɂ☻ʨʬɦɕʤ☻Ʉẛẁɰɭʙ

Ʉɇ☻̱☿☻ɑʖʦɕɪʫ☻ɒɄʍɱɶɈ☻ʨʚɕ̡ɓ☻ɒɂɲɂṕḘʁɂ☻ʨʠɹ☻˂Ịʍ☻Ʉyʬʊʎʫ☻ʛʦʆɦɓ☻ɘɰɂ̒ʠʤɂ☻ʡʤɯɇ☻ɑɋɌɶʫ☻Ʉyɦʆɵ☻˂Ịʍ̋☻ʀɰɜɂ☻rʅ

☻ʛɋɶ˅☻ʮɄˈɥᶟɂ☻ʃʎɈ☻ˍ☿ʺ☻.ɑˈɶˉȼɱʤɂ☻ɑʫɭɾʤɄɇ☻ʢɂɳʤɳʦʤ☻ɑʚʕɂʻᶽɂ☻ɑˈɵɄɵᶟɂ☻ɐɳʸʤɂ☻ὃḒɶʰʺ☻ᵷʮɄɶʰᶡɂʺ☻ɑȾˉɋʦʤ☻ɰɄʫɭʤɂʺ

☻ɑʫɭɾʤɂ☻ʏɋɖ˄☻ʢɂ̒ɥɜɂ☻ʏ̍ʬɟ☻̱☿̋☻ᵷɑʚɇɄɶʤɂ☻ɒɄʫɭɾʤɂ☻ʭɵɄɇ☻ʔɱʎɔ☻ɐṔḛʒɾʤɂ☻ɒɂɲɂṕḘʁᶗɂ☻rʫ☻ɑʍ̒ʬɡʫ☻ɑɶ̄ȼɱʤɂ☻ɑʫɭɾʤɂ

☻ɑʍʻʬɡʫ☻ɑɶˉȼɱʤɂ.(ɑ˄ɬɂɭɓɰᶗɂ)☻ɑʚɥᶚʤɂ☻ɒɄʫɭɾʤɄɇ☻ὂḒɶɔ☻ὃỮʤɂ̋☻ʭᾒᾛήɂ☻ɑʆɵ̒ɕʑɂ̋☻ɐṔḛʒɾʤɂ☻ɒɂɲɂṕḘʁᶗɂ☻rʫ☻ɐṔḛɋʝ 

 ᶗɳʤɂ☻ȶɺʲɓ☻ʮȵ☻ʳʟʬ˄☻ʪɄʍ☻ʨʠɺɊʺỊ̱˄☻Ʉʬʝ☻Ʉyɾᾟίʯ☻ɆɄɋɵȵ☻ɐɭʍ☻rʍ☻ʢɲ: 

☻
ᴮ
ᶗ̋ȵ-☻☻:̱ẻ̍ɋʆʤɂ☻ȶɺ̡ʑɂ☻ɒɂɮ☻ʢɲᶗɳʤɂ 

-☻:ɑ̍ʯ̒ɕʟɕʤɂ☻ʢɲᶗɳʤɂ 

☻ɧȼɄʖɾʦʤ☻ɑ̍Ɍɶ̡ʤɂ☻ɑʝɱᾚίʤ☻ɑɡ̍ɖʯ☻ɑ̍ʯ̒ɕʟɕʤɂ☻ʢɲᶗɳʤɂ☻ȶɺ̡ɓ☻ɑ̍ʦɩɂɭʤɂ☻ɒɂɬɄyɟɟɂ☻ʭʝɂɱɓ☻ȵɭɋ˄☻ɝ̍ɥ☻ʀɰɜɂ☻ɐɱɺʚʤ☻ɑʦʠɺʑɂ

ʔɄʆʎhᶗɂ☻rʍ☻ɑɡɓɄɦʤɂ☻ɒɄʁ̒ɺɖʤɂ☻ʭʁɄɶɔ̋☻ɑʝɱɦɕʑɂ☻ɧȼɄʖɾʤɂ☻ɬ̋ɭɥ☻˂Ịʍ☻ɑʎʙɂ̒ʤɂ☻ɰ̒ᾟὝʤɂ☻̱☿☻☻ʇʒʂʤɂʺ☻ɭɺʤɂʺ

☻.ɑʬʝɂṔḘʑɂ☻ɒɂɬɄyɟɟɂ☻̱☿☻ɐṔḛɋʝ☻ɐɬɄ̂ɲ☻˂Ỉȹ☻ɧȼɄʖɾʤɂ☻ʮḛɇ☻ɑʦɽɄʖʤɂ☻ɤ̒ʆɶʤɂ☻Ṕḗʍ☻ʜɄʠɕɥᶗɂ☻̓̒ʙ☻ʡʤɯʝ̋☻ɑ̍ʤɄʎʤɂ☻ɐɰɂɱᾚήɂ̋

ʍʺ☻ʨʠɺɖɓ☻ɰ̒ᾟὝʤɂ☻Ʉyʦʬɦɕɓ☻ʮȵ☻rʟʬ˄☻ὃỮʤɂ☻̓̒ɾʚʤɂ☻ɒɂɬɄyɟɟɂ☻ʭ̍ʙ☻rʫ☻Ṕḗʝȵ☻ɑʬʝɂṔḘʑɂ☻ɒɂɬɄyɟɟɂ☻ʭ̍ʙ☻ɧɋɾɓ☻Ʉʫɭɦ

☻ɻɯʁ☻ɰɄɺɖʯɂ☻˂Ỉȹ☻˃ɬȸ˄☻˃ɯʤɂ☻ɱʫɜɂ☻ɒɄʚʚɺɖʤɂ☻ʢ̒ɥ☻ɐɱɹɄɋʫ☻ɑ̍ʤɄʎʤɂ☻ɒɂɬɄyɟɟɂ☻ɳʝṔḘɓ̋☻ʗ̍ʎʂʤɂ☻ɧʆɶʤɂ☻Ṕḗʍ☻ʘ̒ʚɺʤɂ

ɭɟ☻ʮɲɂ̒ɓ☻rʝɄʫȵ☻˂Ỉȹ☻ɰ̒ᾟὝʦʤ☻̩ȽɄɡʖʤɂ☻ʜɱɦɕʤɂ̋☻ʛʤɂ̒ʖʤɂ̋☻ɒɄʚʚɺɖʤɂʝ☻ʛʦʆɓ☻ʮȵ☻ɭʎɈ☻ɐɭ˄☻ɑʬʝɂṔḘᶽɂ☻ɑʙɄʆʤɂ☻ʳʫ☻ɑʦȼɄʶ☻ɑˈʬ
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 ̋☻ɳʝɱʬɇ☻ɄẛṨʬɶh☻ɰ̒ᾟὝʤɂ☻rʫ☻ɑʚ̍ʬʍ☻ɑʚʆɦʫ☻̱☿☻̱Ỉ̋ɜɂ☻ʛʚɺɖʤɂ☻ʨʠɺɔ☻ȵɭɋ˄☻ɐɬɄʍ̋☻.ɑʚʆɦʑɂ☻̱☿☻
ᴮ
ᶗɂɳʤɲ☻ɑəɭɦʫ☻̩ȽɄɡʕ☻ʨʠɺɊ

☻ᵷʢɂɳʤɳʤɂ☻ɐɰȸɇ)☻̱☿̒ᾒήɂ☻ʢɂɳʤɳʤɂHypocenter or Focus☻ʇʚɶʫ☻ὂḒɶˇʺ☻.ɐṔḛɋʝ☻ɒɄʍɱɶɈ☻ɒɄʚʚɺɖʤɂ☻ʵɯʶ☻ɑẛṤɟ☻ɱɺɖʱɓʺ☻ᵷ(

ʫ)☻̱ảʆɶʤɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʬɇ☻ʀɰɜɂ☻ɧʆɵ☻˂Ịʍ☻̱☿̒ᾒήɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱEpicenter☻ˍ☿☻ɰɄʫɭʤɂ☻ɑɋɶʰʺ☻ɰɂɱʁᶟɂ☻ɬɂɬɳɓ☻ɝˈɥ☻ᵷ(

☻ʨʠɺʤɂ)☻ʀɰɜɂ☻ɧʆɵ☻rʫ☻̱☿̒ᾒήɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ɆṔḘʙɂ☻Ʉʬʦʞ☻ʢɂɳʤɳʤɂ☻ɏɌɶɈ☻ɑʚʆɦʑɂ2-65☻ɑʝɱᾚήɂ☻ʓʦɋɓ☻ʮȵ☻ʳʟʬˆʺ☻ɂɯʶ☻ᵷ(

ʫȵ☻ɐɭʍ☻ʢɂɳʤɳʤɂ☻ɱəȹ☻ʛʤṕḚᶽɂ☻ʛʤɄʖʤɂ☻ὃửʯɄɟ☻˂Ịʍ☻ɑˈɌɶʲʤɂ☻́ɓɂɮ☻ʛʤɄʖʤɂ☻ʢ̒ʅ☻ʓʦɋ˄☻ʮȵ☻rʟʬ˄☻Ʉʬɦ̄ɇ☻ɰɄɕ(L)☻☻ɒɂṔḘʫʻʦˈʟʤɂ☻ɒɄȾʫ

☻ʨʠɺʤɂ)☻ɐɰɱɦɕʑɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʙɄʆʤɂ☻ɑ̍ʬʝ☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ2-66.( 

 

)☻ʨʠɺʤɂ2-65☻ʢɂɳʤɳʦʤ☻ˍảʆɶʤɂʺ☻ˍ☿ʻᾒήɂ☻ɳʝɱᶽɂ☻:(-☻☻ʌɭɾɕʑɂ☻ʛʤɄʖʤɂ☻ʢ̒ʅæ☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ɰɄɺɖʯɂ 

 

)☻ʨʠɺʤɂ☻ʏɈɄɓ2-65☻ˍảʆɶʤɂʺ☻ˍ☿ʻᾒήɂ☻ɳʝɱᶽɂ☻:(☻ʢɂɳʤɳʦʤ-☻☻ʌɭɾɕʑɂ☻ʛʤɄʖʤɂ☻ʢ̒ʅæ☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ɰɄɺɖʯɂ 
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)☻ʨʠɺʤɂ2-66Ṕḛʖɵʻɕˈʦʤɂ☻ɒɄʚɋʆʤ☻ɑˈɌɶʲʤɂ☻ɒɄʞɱᾚήɂ☻:( 

)☻ʨʠɺʤɂ☻ʮḛɋˆʺ2-67.ʢɂɳʤɳʦʤ☻̱ảʆɶʤɂ☻ɳʝɱʑɂ☻rʫ☻ɗɇṔḘʙɂ☻Ʉʬʦʞ☻ɬɂɬɳɓ☻ɒȴɺ̡ʑɂ☻ɰɱʂɓ☻ɑɟɰɬ☻ʮȵ☻( 

☻ʨʠɺʤɂ☻ᾝὟʻ˄)2-68(☻ʫɦ☻ʋɥᶚʯ☻ɝ̍ɥ☻ᵷɄẛẀ☻ʇ̍ᾚᾇɂ☻ʇɵ̒ʤɂ̋☻ʀɰɜɂ☻̱☿☻ʏʆʚʫ☻ɑˆɱɦɋʤɂ☻Ṕḛʖɵʻɕˈʦʤɂ☻ɒɄʚɋʅ☻ɲɂɱʒʰɂ☻ʛʅɄ

☻ɭɦʍ☻ɑʬyʑɂ☻ʢɲᶗɳʤɂ☻ʨʠɺɖɕʤ☻.
ᴮ
ᶚɛʫ☻ὃỲḳʦʅɜɂ☻ʇ̍ᾚᾇɂ☻̱☿☻ɒɄʍɭɾɕʤɂ̋☻ʛʤɂ̒ʖʤɂ☻ɑʦʠɺʫ☻ɄʁɭʍɄɋɓ☻̋ȵ☻ᵷɑ̂ɰɄʚʤɂ☻̱☿☻ɑ̍ɵɄʚʤɂ

☻ʨʠɺʤɂ☻ʮḛɋˆʺ☻.ɑʖʦɕɪʫ☻ɒɄˈʤȳ☻ʛʕʺ☻ɐṔḛɋʟʤɂ☻ʛʤɂʻʖʤɂʺ☻ʌʺɭɾʤɂ☻ʵɯʶ☻ɒɄˆʻɕɶʫ)2-69(☻☻ᵷɑ̍ʯ̒ɕʟɕʤɂ☻ɧȼɄʖɾʤɂ☻ɻɯʁ☻ʌɲ̒ɓ

ʤɂ☻ʵɯʶ☻ʳʝɄʫȵʺ)☻ʨʠɺʤɂ☻Ʉʫȵ☻.(Ṕḛʖɵ̒ɕ̍ʦʤɂ☻ɒɄʚɋʅ)☻ɑ̍ʁɰɜɂ☻ɐɱɺʚʤɂ☻̓̒ɕɶʫ☻˂Ịʍ☻ɑɶ̄ȼɱʤɂ☻ʛʤɂ̒ʖ2-70☻ɑ̍ʤɂɳʤɲ☻ʮḛɋ̍ʕ☻ᵷ(

☻.(ʢɲᶗɳʤɂ☻ʌɲ̒ɓ)☻ɑ̍ʁɰɜɂ☻ɐɱʟʤɂ 

.(Ṕḛʖɵ̒ɕ̍ʦʤɂ)☻ʀɰɜɂ☻ɐɱɺʚʤ☻ɑʦʠɺʑɂ☻ɑ̍ɶ̄ȼɱʤɂ☻ɧȼɄʖɾʤɂ☻ʛʤɂ̒ʕ☻Ɇɱʙ☻ɱɺɖɦɓ☻ɑ̍ʯ̒ɕʟɕʤɂ☻ʢɲᶗɳʤɂ☻ʮȺʕ☻ʪɄʍ☻ʨʠɺɊ̋ 
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)☻ʨʠɺʤɂ2-67 ɳʤɳʤɂ☻ɐɭɺʤɂ☻ʀɄʖɪʯɂ☻:(ʢɂɳʤɳʦʤ☻ˍảʆɶʤɂ☻ɳʝɱᶽɂ☻ʳʍ☻ɭʎɋʤɂ☻ʏʫ☻ɑˈʤɂ 

 

☻ʭɕ˄☻ɐɬɄʍʺ:̱Ị˄☻Ʉʫ☻ʛʕ̋☻ᵷ(ɐɰȸɋʤɂ)☻̱☿̒ᾒήɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ʛʬʎʤ☻
ᴮ
ɂɬɄɦɖɵɂ☻ɑ̍ʯ̒ɕʟɕʤɂ☻ʢɲᶗɳʤɂ☻ɻɯʁ☻ʗ̍ ɾ̡ɓ 

V ☻rʫ☻ʛʬʎʤɂ☻ɤ̋ɂṔḘ˄☻:ɑ̍ɦʆɵ☻ʢɲᶗɲkmto700☻̱Ỉɂ̒ɥ☻ʢɲᶗɳʤɂ☻ɻɯʁ☻ʨʠɺɔ̋☻ᵷ%75☻☻̱☿☻ʢɲᶗɳʤɂ☻ʨʬɡʫ☻rʫ

.ʭʤɄʎʤɂ 

V ☻rʫ☻ʛʬʎʤɂ☻ɤ̋ɂṔḘ˄☻:ʛʬʎʤɂ☻ɑʆɵ̒ɕʫ☻ʢɲᶗɲkmto30070☻̱Ỉɂ̒ɥ☻ʢɲᶗɳʤɂ☻ɻɯʁ☻ʨʠɺɔ̋☻ᵷ%22☻☻ʨʬɡʫ☻ʳʫ

.ʭʤɄʎʤɂ☻̱☿☻ʢɲᶗɳʤɂ 

V ☻rʫ☻ʛʬʎʤɂ☻ɤ̋ɂṔḘ˄☻:ɑʚ̍ʬʍ☻ʢɲᶗɲkmto700300☻ˍỈɂʻɥ☻ᵷ%3☻.ʭʤɄʎʤɂ☻̱☿☻ʢɲᶗɳʤɂ☻ʨʬɡʫ☻rʫ 
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)☻ʨʠɺʤɂ2-68(ʀɰfʤ☻ɑ̍ʦɩɂɭʤɂ☻ɑ̡̍ɋʤɂ)☻ʇ̍ᾚᾇɂ☻ʇɵ̒ʤɂ̋☻ʀɰɜɂ☻̱☿☻ὃỲṌɱʍ☻ʏʆʚʫ☻:( 
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)☻ʨʠɺʤɂ2-69☻Ṕḛʖɵʻɕˈʦʤɂ☻ɒɄʚɋʅ☻:(æ☻ɑʸɟʺ☻ɑˈʯʻɕʟɕʤɂ☻ɧȼɄʖɾʤɂ☻Ʉẛṥʝɱɥ 

 

 

)☻ʨʠɺʤɂ2-70ɑ̍ʁɰɜɂ☻ɐɱʟʤɂ☻ɑ̍ʤɂɳʤɲ☻:( 

 

)☻ʨʠɺʤɂ☻ɱyʊ˄☻ᵷɄ̂ɰ̒ɵ☻ɿɪ˄☻Ʉʬ̍ʕ̋2-71.ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʯ̒ɕʟɕʤɂ☻ɒɂɭɥ̒ʤɂ☻( 

)☻ʨʠɺʤɂ☻ɱʸʊˆʺ2-72☻:ɑ̍ʬʊʍɜɂ☻ɑɇṔḘʤɂ☻ɒɄʍɰɄɶɔ)☻ɴɄɵɜɂ☻˃ɰ̒ɶʤɂ☻ɬ̒ʠʤɂ☻ʨɋʙ☻rʫ☻ɐɭʬɕʎʑɂ☻Ʉ̂ɰ̒ɶʤ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʅɰɄᾟήɂ☻(

(PGA)☻Peak Ground Acceleration( 

ʍɂ☻ʳʟʬˆʺ☻ɒɄʍɰɄɶɖʤɂ☻̱Ộ̋☻ᵷɻɄʯɬȵ☻ʮḛɋʑɂ☻ᵷ(Aʁ)☻ɬ̒ʠʤɂ☻ʛᾚίʫ☻ʢ̋ɭɟ☻̱☿☻ɐɬɰɂ̒ʤɂ☻ʭ̍ʚʤɂ☻ɬɄʬɕ(PGA)☻☻ɑʚɋʆʤɂ☻˂Ịʍ☻ɑʦʬɕᾚᾇɂ

☻ɲ̋Ʉɡɓ☻ʪɭʍ☻ɑ̍ʤɄʬɕɥɂ☻ʏʫ☻
ᴮ
ɄʫɄʍ☻ʮ̒ɶʬɩ☻ʢᶚɩ☻ɑ̂ɱᾟὝʤɂ90%☻☻AʤɄɇ☻ɐɰɭʚʫ)2cm/s(☻☻ᵷɑ̂ɰ̒ɶʤɂ☻ɒɂɭʦɋʤɂ̋☻ʮɭʑɂ☻ʃʎɋʤ

☻rʍ☻ʭ̍ʬɾɕʤɂ☻̱☿☻ɭʬɕʎʑɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻ɑʬ̍ʙ☻ʨʚɓ☻ᶗȵ☻˂Ịʍ☻˃ɰ̒ɶʤɂ☻ɬ̒ʠʤɂ☻ὃỲṊ̒ˆ̋0.15g☻. 
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)☻ʨʠɺʤɂ2-71ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʯ̒ɕʟɕʤɂ☻ɒɂɭɥ̒ʤɂ☻:( 
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)☻ʨʠɺʤɂ2-72(˃ɰ̒ɶʤɂ☻ɬ̒ʠʤɂ)☻ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʅɰɄᾟήɂ☻:( 
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☻/ᴬʶ/☻ʛᾚίᶽɂ-☻ɰ˃̒ɶʤɂ☻ɬ̒ʠʤɂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

)☻ʢ̋ɭᾒήɂ☻ʮḛɋ̂̋2-7☻ɐɭʬɕʎᶽɂ☻ɒɄʬˈɶʚɕʤɂ☻(☻.(˃ɰ̒ɶʤɂ☻ɬ̒ʠʤɂ)☻ɑʎʙ̒ɕʑɂ☻ɰɂɱʁɜɂ☻˂Ịʍ☻BȲɄɦɇ☻ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ʛʅɄɦʬʦʤ 
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ɑʚʆʱᶽɂ  ɑʎʙʻɕᶽɂ☻ɰɂɱʁᶟɂ  
☻ɴɄˈʚʫ☻˂Ịʍ☻ɑʎʙʻɕᶽɂ☻ɒɂɳʸʤɂ☻ɐɭɹ

☻ʢɭʎᶽɂ☻ˍỈɄʞṔḛʫMMI 

0 ɱʝɯɓ☻ʢɲᶗɳʤ☻ɑʁɱʎʫ☻Ṕḛʑ ☻ὂỮɥV 

1 ɑʖˈʖʅ☻ɰɂɱʁȵ ☻ὂỮɥVI 

2 

A ɑʆɵʻɕʫ☻ʳʫ☻ʨʙȵ☻ɰɂɱʁȵ ☻☻ʳʫ☻ʨʙȵ☻ὂỮɥVII☻☻ʨˈʦʚɇ 

B ɑʆɵʻɕʫ☻ɰɂɱʁȵ ☻ὂỮɥVII 

C ɑʆɵʻɕʫ☻ʳʫ☻Ṕḙʝȵ☻ɰɂɱʁȵ ☻ʳʫ☻Ṕḗʝȵ☻ὂỮɥVII☻ʨˈʦʚɇ 

3 ɐṔḛɋʝ☻ɰɂɱʁȵ ☻ʳʫVIII 

4 

☻ɑʚʆʱᶽɂ☻ʳʬʁ☻ʳʫ3☻☻ʳʟʤʺ

☻ʌʺɭɾʤɂ☻ʏʙɂʻʫ☻ʳʫ☻ɑɋˆɱʙ

ɑˈɶˉȼɱʤɂ 

☻ʳʫ☻ṔḗʝȵVIII 

)☻ʢ̋ɭᾒήɂ2-7☻ɬ̒ʠʤɂ)☻ɑ̂ɰ̒ɶʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ʛʅɄɦʑɂ☻:((˃ɰ̒ɶʤɂ 

-☻:ɑ̍ʯɄʞṔḗʤɂ☻ʢɲᶗɳʤɂ 

☻ʘɄʬʍɜɂ☻rʫ☻ɑʚʦʆɦʑɂ☻ɰ̒ᾟὝʤɂ☻ʌɄʕɭʯɂ☻ɏɌɶɈ☻ɑʚȼɄʕ☻ɐɰɂɱɥ☻ɒɄɟɰɬ̋☻ʄ̒ʒʁ☻ʭʝɂṔḘʤ☻ɑɡ̍ɖʯ☻ɑ̍ʯɄʞṔḗʤɂ☻ʢɲᶗɳʤɂ☻ɘɭɦɓ

☻˂Ỉȹ☻˃ɬȸ˄☻Ʉʬʝ☻ᵷɑ̍ȼɄɡʕ☻ɒɄʍɭɾɓ☻ɘ̋ɭɥ☻˂Ỉȹ☻˃ɬȸ˄☻˃ɯʤɂ☻ɱʫɜɂ☻ᵷɑ̍ʁɰɜɂ☻ɐɱɺʚʤɂ☻rʫ☻ɑʖ̍ʎʁ☻ɑʚʆɦʫ☻ɗɦɓ☻ɐɱyɾɦ ɂʑ

☻ɑ̍ʯɄʞṔḗʤɂ☻ɒɂɰ̒yɾʑɂ☻ʘᶚʆʯɂ☻ɰɄɡʖʯɂ☻ɒɂɰ̒yɾʬʦʤ☻̱Ịɩɂɭʤɂ☻ʛʕɭɕʤɂ☻ʡʤɮ☻rʍ☻ɣɕ̡˄☻Ʉʫ☻
ᴮ
ɄɋʤɄʑ̋☻ᵷʮḛʦȼɄʁ☻ʇʒʁ̋☻ɑʍɱɶɈ

.ɄʁṔḛʑ̋☻ɑ̍ʯɄʞṔḗʤɂ☻ɒɂɲɄʒʦʤ 

 

☻
ᴮ
Ʉ̍ʯɄə-☻:˃ɱɺɌʤɂ☻ʄɄɺ̡ʤɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ʢɲᶗɳʤɂ 

☻
ᴮ
ɄʫɄʬɓ☻́̍ʦʍ☻ɐɱʆ̍ɶʦʤ☻ʨɇɄʙ☻ɒɄʅɄɺ̡ʤɂ☻ɻɯʁ☻ʃʎɊ̋☻ʢɲᶗɳʤɂ☻ɘ̋ɭɥ☻˂Ỉȹ☻ɑ̂ɱɺɌʤɂ☻ɒɄʅɄɺ̡ʤɂ☻rʫ☻ɭ˄ɭʎʤɂ☻˃ɬȸ˄☻ʮȵ☻rʟʬ˄

☻ʭʟɦɕʦʤ☻ʨɇɄʙ☻Ṕḛʑ☻ʨʠɺɊ̋☻ʢɲᶗɳʤɂ☻ɘ̋ɭɥ☻ʃɱ̂ɦɓ☻˂Ỉȹ☻˃ɬȸ˄☻ʮȵ☻rʟʬ˄☻ɱɩɕɂ☻ɄyʂʎɊ̋☻ᵷ(ɑ̂̋ʻɦʤɂ☻̋ȵ☻ɑ˄ɭ̍ʦʚɕʤɂ)☻ɒɂɰɄɡʖʯᶗɄʞ

ʤɦɂ☻ʢɲᶗɳʤɂ̋☻ᵷɬ̋ɭɶʤɂ☻Ȳᶚʫȹ☻rʍ☻ɑɡɓɄɦʤɂ☻ʢɲᶗɳʤɄʞ☻́ɇ☻ɞɂɱɪɕɵɂ☻ʺȵ☻ɏˈʚʱɕʤɂ☻ʳʝɄʫȵ☻ʃʎɈ☻ˍ☿☻ʨȼɂʻɶʤɂ☻ʳʚɥ☻ʳʍ☻ɑȾɹɄ

.ɄʶṔḛʑʺ☻ʇʖʱʤɂ 
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)☻˂Ỉȹ☻ʨɾɓ☻ɑʖʦɕɪʫ☻ɱ˄ɬɄʚʬɇ☻ɑʁɱᾚᾇɂ☻ʢɲᶗɳʤɂ☻ɻɯʁ☻ʨ̍ᾒὈɔ☻rʫ☻̱Ỉɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɐɳyɟȵ☻ɗɦʟʬɓ☻ɭʙ̋5.5☻ɴɄ̍ʚʫ☻˂Ịʍ☻ɑɟɰɬ☻(

.ɐṔḛɋʟʤɂ☻ɑ̍ȼɄʑɂ☻ɬ̋ɭɶʤɂ☻ʃʎɈ☻rʫ☻ɑɋ̂ɱʙ☻rʝɄʫȵ☻̱☿☻ʡʤɮ̋☻ᵷṔḘɪ̂ɰ 

2-5-3-☻:ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ 

 ɱ˄☻ɭʙ☻ɑʙɄʆʤɂ☻ɻɯʁ☻ʮȵ☻rʫ☻ʭʑɱʤɄɇ☻ʡʤɮ̋☻ᵷ(☻ʛȼɄʙɬ☻̋ȵ☻̩hɂ̒ə☻ɐɭʍ)☻Ṕḛʒɽ☻rʫɲ☻̱☿☻ɐṔḛɋʝ☻ɑʙɄʅ☻ʘᶚʅȹ☻ʢɂɳʤɳʤɂ☻ɐɬᶗ̋☻ʛʕɂ

☻
ᴮ
Ʉʙᶚʆʯɂ̋☻.ɑʚʆɦʑɂ☻̱☿☻ɧȼɄʖɾʦʤ☻ɑȾ̍ʆɋʤɂ☻ɑ̍Ɍɶ̡ʤɂ☻ɑʝɱᾚήɂ☻ɏɌɶɈ☻(ʮḛɦɶʤɂ☻ʔᶗȳ☻̋ȵ☻ɒɄȾʫ☻Ʉʬɉɰ)☻ʨ̂̒ʅ☻rʫɲ☻Ṕḗʍ☻ɗʬʝɂɱɓ

ɂ̒ʫȵ☻ʨʠɹ☻˂Ịʍ☻ɑ̍ʁɰɜɂ☻ɒɂɳyʤɂ☻ɱɺɖɦɓ☻ʢɂɳʤɳʤɂ☻ɐɰȸɇ☻rʫ)☻ʢɄʠɹᶟɂ☻ˍ☿☻ʮḛɋʫ☻ʻʶ☻Ʉʬʝ☻ᵷɑʖʦɕɪʫ☻ɞ2-73☻☻ʺ2-74☻:( 

1. ☻ɑˈʯᶗʻʅ☻ɞɂʻʫȵ☻:ɑˈʬᾒᾙ☻ɞɂʻʫȵ(P)☻☻ɿʙ☻ɞɂʻʫȵʺ(S) 

2. ☻ɑ̍ʦ̂ɰ☻ɞɂ̒ʫȵ☻:ɑ̍ɦʆɵ☻ɞɂ̒ʫȵ(R)☻☻ʔʻʤ☻ɞɂʻʫȵʺ(L) 

☻:ɑˈʤɄɕʤɂ☻ɿȼɄɾᾟήɄɇ☻ɑɟʻʫ☻ʨʞ☻ɑʝɱɥ☻ʗɾɕɓʺ 

1. ☻(ɑˈʤʺȵ)☻ɑˈʯᶗʻʅ☻ɞɂʻʫȵ(P)ʦɋɓ☻ɝˈɥ☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ʌɱɵȵ☻Ʉẛẃȶɇ☻ɞɂʻʫᶟɂ☻ʵɯʶ☻ʗɾɕɓ☻:☻ɄʁɰɄɺɖʯɂ☻ɑʍɱɵ☻ʓ

ˍỈɂʻɥ☻6-8 Km/sec☻☻ɭɹ̋☻ʇʒʁ)☻ɑ̍ʬᾒᾙ☻ɒɂṔḛʒɔ☻Ʉʁɰ̋ɱʫ☻rʍ☻ʭɡɦ̂ ☻̋☻ʄɄɵ̋ɜ ɂ☻ɑʕɄʞ☻̱☿☻ʨʚɕ̡ɓ☻̱Ộ̋☻ᵷ

☻ɝˈɦɇ☻(ʮḛʚɥᶚɕʫɑɟ̒ɂʑ☻ɰɄɺɖʯɂ☻ɰɄɶʑ☻
ᴮ
Ʉ̂ɲɂ̒ʫ☻ʇɵ̒ʤɂ☻(ɒɂɰɮ)☻ʛȼɄʙɬ☻ɲɂṕḘʁɂ☻ʮ̒ʠ˄. 

2. ɑˈʯɄʁɱʍ☻ɿʙ☻ɞɂʻʫȵ☻(ɑˆʻʯɄə)☻(S)☻ɑˈʯᶗʻʆʤɂ☻ɞɂʻʫᶟɂ☻ʳʫ☻ʨʙȵ☻ɒɄʍɱɶɈ☻ɞɂʻʫᶟɂ☻ʵɯʶ☻ʨʚɕʲɓ☻:☻ɤ̋ ɂṔḘɓ☻ɝˈɦɇ

ʮḛɇ☻ɄʁɰɄɺɖʯɂ☻ɑʍɱɵ☻4-5 Km/sec☻☻ɒɄʁ̒ɺɔ☻ɄʁɰɄɺɖʯɂ☻ʛʕɂɱ̂̋☻ᵷɑ̂ɲɄʒʤɂ̋☻ɑʦȼɄɶʤɂ☻ʄɄɵ̋ɜ ɂ☻̱☿☻ɱɺɖɦɓ☻ᶗ☻̱Ộ̋☻ᵷ

.ʭᾒᾛήɂ☻̱☿☻Ṕḛʒɔ☻ʮ̋ɬ☻ɿʙ 

3. ☻ɑ̍ʦ̂ɰ☻ɞɂ̒ʫȵ(R)☻ᵷɰɄɺɖʯᶚʤ☻̱Ỉ̒ʙɄɺʤɂ☻˃̒ɕɶʑɂ☻̱☿☻ɑɾʙɄʯ☻ʌ̒ʆʙ☻ɑɇṔḘʤɂ☻ɒɂɰɮ☻ʭɵɱɓ☻ʇɵ̒ʤɂ☻̱☿☻ɄʁɰɄɺɖʯɂ☻ɭɦʍ☻:

ɥ☻ɑˆɱɦɋʤɂ☻ɞɂʻʫᶟɂ☻ɑʝɱɦɇ☻ɑẛṨɋɹ.ɑɇṔḘʤɂ☻̱☿☻
ᴮ
Ʉɾʙ☻ʡʤɯʝ̋☻

ᴮ
ɂɭɹ̋☻
ᴮ
Ʉʆʒʁ☻ɏɌɶɔ☻ɝ̍ 

4. ☻ʔʻʤ☻ɞɂʻʫȵ(L)☻:☻ʌ̒ɦʤɂ☻ɂɯʁ☻ɰɄɺɖʯɂ☻ɻɄɡɓᶗ☻ɭʫɄʎɕʫ☻ʨʠɺɊ̋☻ɧʆɶʦʤ☻ὃỲḲɄʬʫ☻˃̒ɕɶʫ☻̱☿☻ɑɇṔḘʤɂ☻ʄɄʚʯ☻ʜɱɦɕɓ

.ɿʙ☻ɒɂɬɄʸɟɂ☻ᶗȹ☻ɭʤʻɓ☻ᶗ☻ʔʻʤ☻ɞɂʻʫȵʺ☻ᵷɞɂʻʫᶟɂ☻ʳʫ 

ʮḛɇ☻ɤʺɂṔḘɓ☻ɑˈɦʆɶʤɂ☻ɞɂʻʫᶟɂ☻ɰɄɺɖʯɂ☻ɑʍɱɵ☻˂Ỉȹ☻Ʉʱʶ☻Ṕḛɺʰʺ☻1.5-5 Km/sec☻ɂ☻ɆṔḘʤɂ☻ˍ☿☻ʮḛɉʺ☻ᵷɑˆɱᾟὝʤɂʺ☻ɑɽʻɽɱᶽ0.5-

1.5 Km/sec☻ɞɂʻʫᶟɂ☻ʵɯʶ☻ʮȹʺ☻.ɐʻɩɱʤɂ☻ɆṔḘʤɂ☻ˍ☿☻☻ʀɰɜɂ☻ɧʆɶɈ☻ɑ̍ʬᾒᾛήɂ☻ɞɂ̒ʫɜɂ☻ʪɂɭʆɽɂ☻ɑɡ̍ɖʯ☻ȶɺ̡ɓ☻ɑ̍ɦʆɶʤɂ

.ɑˈɦʆɶʤɂ☻ɑˈʤɂɳʤɳʤɂ☻ɑʙɄʆʤɂ☻ɰɄɺɖʯɂ☻ɱəȹ☻ɲɂṕḘʶᶗɄɇ☻ɧʆɶʤɂ☻ɂɯʶ☻ȵɭɋ˄☻ɝˈɥ☻Ʉɡɕʫ̋☻
ᴮ
Ʉʯɱʫ☻
ᴮ
Ʉʆɵ̋☻ʨɛʬɓ☻ɑɇṔḘʤɂ☻ʮȵ☻ɄʯṔḗɕʍɂ☻ɂɮȹ☻

ᴮ
Ʉɶh

ʤɄɕʤɂ☻ɼɂʻᾟήɂ☻ʡʦʬ˄:ɑˈ☻E☻ᵷ☻ɑɇṔḘʤɂ☻ɑʯ̋ɱʫ☻ʨʫɄʍ☻:nᵷ☻ʮ̒ɵɂ̒ɇ☻ʨʫɄʍ☻:r.ɑˈʬᾒᾛήɂ☻ɑʦɕʟʤɂ☻: 

☻:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ɑˈʯᶗʻʆʤɂ☻ɑɟʻᶽɂ☻ɰɄɺɖʯɂ☻ɑʍɱɵ☻ɭ˄ɭɦɓ☻ʮɄʠʫᶡɄɇ☻ʹʯȺʕ
r

l G
VP

2+
= 

☻:ɑˈʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ɑˈʯɄʁɱʎʤɂ☻ɑɟʻᶽɂ☻ɰɄɺɖʯɂ☻ɑʍɱɵ☻ʡʤɯʝʺ
r

G
VS = 



 

010-FM-EPP-MU Issue date: 01November2025 Issue no.1 Page 145 | 129 Page 1l1 

 

☻ɝˈɥ( )G&l☻:ʹˈʫᶗ☻ɗɇɂʻə☻ˍỘ
( )( )nn

n
l

+-
=

121

E
☻☻☻☻☻☻☻ᵷ

( )n+
=

12

E
G 

☻:ʮḛɕʍɱɶʤɂ☻ʮḛɇ☻ɑɋɶ̡ʤɂ☻ʮ̒ʠɕʕ
( )
( )n
n

21

12

-

-
=

S

P

V

V
 

☻ʮ̒ɵɂ̒ɇ☻ʨʫɄʎʤ☻ʭ̍ʙ☻ʨɟȵ☻rʫ̋☻ᵷ̱ỈɄɕʤɄɇ25.015.00 --=n:ʮ̒ʠ˄☻ᵷ☻71.156.141.1 --=
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☻ʄɄʚɕʤɂ☻ʭɕ˄☻ɂɯʟʶʺ☻ᵷɑˈʯɄʁɱʎʤɂ☻ɑɟʻᶽɂ☻ʳʫ☻ʗɾʯʺ☻ɐɱʫ☻ˍỈɂʻɦɇ☻Ṕḗʝȵ☻ɑʍɱɶɈ☻ɱɺɖʱɓ☻ɑˈʯᶗʻʆʤɂ☻ɑɟʻᶽɂ☻ʮȵ☻ʋɥᶚʯ☻ʹʱʫʺ

☻ɑˈʯᶗʻʆʤɂ☻ɞɂʻʫᶟɂ☻ɰɄʆʙP☻.(ʔɂɱʑʻʬɶˉɵ)☻ˍỈɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɐɳʸɟȵ☻ɑʆɵɂʻɇ☻ɑ˄ɂɭɋʤɂ☻ˍ☿ 

 

)☻ʨʠɺʤɂ2-73ɂ☻ɞɂʻʫᶟɂ☻ɰɄɺɖʯɂ☻:(ɑˈʬᾒᾛή 
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)☻ʨʠɺʦʤ☻ʏɈɄɓ2-73Ʉʫ☻ʇɵʺ☻ˍ☿☻ɑˈɦʆɶʤɂʺ☻ɑˈʬᾒᾛήɂ☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ɰɄɺɖʯɂ☻:( 
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)☻ʨʠɺʦʤ☻ʏɈɄɓ2-73ɇ́☻ɐɰɄʑɂ☻ʇɵ̒ʤɂ☻̱☿☻ɄʁṔḛəȶɓ☻ʇʬʯ̋☻ɑ̍ʤɂɳʤɳʤɂ☻ɞɂ̒ʫɜɂ☻ɿȼɄɾɩ☻:( 
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Typical earthquake record  

)☻ʨʠɺʤɂ2-74☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ɰɄʆʙ☻:(æ☻☻ɑ̍ʤɂɳʤɲ☻ɒᶚ̍ᾒὈɔɑˈɟɮʻʬʯ 

 

☻☻ʭˈʙ☻ɭ˄ɭɦɓ☻ʭɓ☻ɂɮȹʺSV☻☻ʺ
PV☻☻ɳʝɱʫ☻ʮḛɇ☻ɑʕɄɶʑɂ☻ɆɄɶɥ☻ʏ̍ʆɕɶh☻ɄɦʯȺʕ☻ʮḛɕɟ̒ʑɂ☻ʮḛɓɄʁ☻ʢ̒ɽ̒ʤ☻rʫɳʤɂ☻ʘɱʕ☻ʡʤɯʝ̋

)☻ʨʠɺʤɂ☻ᵷʔɂɱʑʻʬɶˉɶʤɂ☻ᵷˍỈɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɑʆɦʫ)☻ʨˈᾒὈɖʤɂ☻ɑʆʚʯʺ☻ˍ☿ʻᾒήɂ☻ʢɂɳʤɳʤɂ2-75.(( 

☻ɳʝɱʫ☻́̍ʦʍ☻ʏʙɂ̒ʤɂ☻ɻɄɡɓᶗɂ☻ɭ˄ɭɦɕɇ☻ɧʬɶ˅☻ᶗ☻ɐɭɥɂ̋☻ɭɽɰ☻ɑʆɦʫ☻ɒɄ̍ʆʎʫ☻ɑʆɵɂ̒ɇ☻ʪɄʚʑɂ☻ɆɄɶᾚήɂ☻ʮȵ☻˂Ỉȹ☻Ʉɦʁ☻Ṕḛɺh̋

☻.ɳʝɱᶽɂ☻ɂɯʶ☻ʏʙʻʫ☻ɭ˄ɭɦɕʤ☻ɒɄʆɦʫ☻ɑəᶚə☻ʳʫ☻Ṕḙʝᶟ☻ʨˈᾒὈɔ☻ɒɄˈʆʎʫ☻ʪɂɭɪɕɵɂ☻Ʉʱʫɳʦ˄☻ʹʯȹʺ☻ᵷˍ☿ʻᾒήɂ☻ʢɂɳʤɳʤɂ 

☻ɒɄʆɦʫ☻ɘᶚə☻rʍ☻ɻɭʎɈ☻ɭ˄ɭɦɓ☻˂Ịʍ☻BȲɄɦɇ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ɭ˄ɭɦɓ☻ʭɕ̂̋☻ɘᶚə☻ʭɵɰ☻ʢᶚɩ☻rʫ☻ʡʤɮ̋☻ʨʙɜɂ☻˂Ịʍ☻ɑ̍ʤɂɳʤɲ☻ɭɽɰ

☻ɑʆʚʯ☻̱ảʆɶʤɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ʮ̒ʠ̂̋☻ɑəᶚɛʤɂ☻ɭɽɱʤɂ☻ɳʝɂɱʫ☻rʍ☻ʢɂɳʤɳʦʤ☻ɑɉ̒ɶᾚᾇɂ☻ɬɄʎɈɜɂ☻˃̋Ʉɶɔ☻ɄʁɰɄʆʙȵ☻ʔɄɾʯȵ☻ɱȼɂ̋ɬ

)☻ʨʠɺʤɂ☻ˍ☿☻ʮḛɋʫ☻ʻʶ☻Ʉʬʝ☻ᵷɑʫʻɵɱᶽɂ☻ɘᶚɛʤɂ☻ɱȼɂʺɭʦʤ☻ȲɄʚɕʤɂ2-76.( 

ʭɕ˄☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ☻ʛʕ̋☻ʢɂɳʤɳʤɂ☻ɑɟɰɬ☻ɭ˄ɭɦɓ☻ʨɟȵ☻rʫ̋☻☻ʢɂɳʤɳʤɂ☻ɑʎɵ☻ʮḛɇ☻ʇɉɱɓ☻ʀɱʒʤɂ☻ɂɯʸʤ☻ɑɽɄɩ☻ɒɄˈʱɦʱʫ☻ʪɂɭɪɕɵɂ

☻ɭɽɱʤɂ☻ɳʝɱʫ☻rʍ☻ʢɂɳʤɳʤɂ☻ʡʤɮ☻ɭʎɈ☻ɭ˄ɭɦɓ☻ʢᶚɩ☻rʫ☻ʡʤɮ̋☻ṔḘɪ̂ɰ☻ʛʕ̋☻́ɕɟɰɬ̋☻̱Ỉɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɳʝɱʫ☻̱☿☻ɑɵɄʚʑɂ

)☻ʢ̋ɭᾒήɂ☻ɱyʊ̂̋☻.ʪɭɪɕɶʑɂ2-8☻ɑ̍ʯᶗ̒ʆʤɂ☻ɞɂ̒ʫɜɂ☻ʢ̒ɽ̒ʤ☻ɑ̍ɦʫɳʤɂ☻ʘɰɂ̒ʖʤɂ☻ʃʎɈ☻(p☻ ̋☻ɿʚʤɂ☻ɞɂʻʫȵS☻☻ʡʤɮ☻ʨɇɄʚ˄☻Ʉʫʺ

ʤɂ.ʢɂɳʤɳʤɂ☻ʮɄʠʫ☻ʳʍ☻ɭɽɱʤɂ☻ɳʝɱᶽ☻ɑʕɄɶʫ☻ʳʫ☻ʳʫɳ 

 

☻ɒɄɟ̒ʫ☻ʢ̒ɽ̋☻ʮḛɇ☻ɑ̍ɦʫɳʤɂ☻ɐṔḘʖʤɂs☻☻ʺp 
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☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ʮḛɇ☻ɑʕɄɶᶽɂ

☻ˍỈɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɑʆɦʫʺ

km 

ɑʚˈʙɬ ɑˈʯɄə 

160 0 20 

1600 2 45 

3200 4 52 

4800 6 30 

6400 8 - 

8000 9 25 

9600 10 44 

11200 11 49 

)☻ʢ̋ɭᾒήɂ2-8☻ɑ̍ʯᶗ̒ʆʤɂ☻ɞɂ̒ʫɜɂ☻ʢ̒ɽ̒ʤ☻ɑ̍ɦʫɳʤɂ☻ʘɰɂ̒ʖʤɂ☻ʃʎɈ☻:(p☻☻ɿʚʤɂ☻ɞɂʻʫȵ☻ʺS 

 

 

)☻ʨʠɺʤɂ2-75(ˍỈɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɲɄʸɟ)☻ʔɂɱʑʻʬɶˉɶʤɂ☻ɒɄʯʻʠʫ☻:( 
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)☻ʨʠɺʤɂ2-76☻:(ɒɄʆɦʫ☻ɘᶚə☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ☻̱ảʆɶʤɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ʏʙ̒ʫ☻ɭ˄ɭɦɓ 

 

☻˂Ịʍ☻ɑ̍ɦʆɶʤɂ̋☻ɑ̍ʬᾒᾛήɂ☻ɞɂ̒ʫɜɂ☻ʮȵ☻˂Ỉȹ☻Ṕḛɺh☻ᵷ
ᴮ
ɂṔḛɩȵ☻

ᴮ
ɂɱɹȸʫ☻Ṕḗɕʎɔ☻Ʉẛṧʫ☻ɑ̍ɦʆɶʤɂ☻ʮȵ☻Ṕḛʑ☻ᵷʢɂɳʤɲ☻˃ȵ☻rʍ☻ɭʤ̒ɕɓ☻Ȳɂ̒ɵ☻ɭɥ

☻ɒɄʎɶɊ̋☻ɤ̒ʁ̒ɇ☻̱Ị̂ɰ̋☻ʔ̒ʤ☻ɞɂ̒ʫȵ☻Ʉẛẁᶚ̍ᾒὈɔ☻̱☿☻ɭɽɱɓ☻ὃỮʤɂ☻ʢɲᶗɳʤɂ☻ʭʊʎʫ☻ʮȺʕ☻ʡʤɯʤ̋☻ʛʦʖɕʑɂ☻ɧʆɶʤɂ☻ʭᾒᾛή☻
ᴮ
Ʉ̍ȼɄ˄ṕḛʕ

ʎʤɄɇ☻ɐɱʫɭʫ̋☻ɐṔḛɋʝ☻ὃ♫ʕ☻̱ỈɄɕʤɄɉ̋☻ɑʎɵɄɹ☻ɒɄɥɄɶʫ☻ɒɂɮ☻ʌ̋ɭɽ☻̋ȵ☻ʛʤɂ̒ʕ☻rʍ☻ɑʬɟɄʯ☻ʢɲᶗɲ☻̱Ộ☻
ᴮ
Ʉ̍Ɍɶh☻ɐṔḛɋʝ☻ʢɄɛʬʝʺ☻.ɐɬɄ

☻ʪɄʍ☻ʢɂɳʤɲ☻rʫ☻ɑ̍ɦʆɵ☻ɑ̍ʤɂɳʤɲ☻ɑʙɄʅ☻ɒɰɱɦɓ☻ʡʤɮ☻˂Ịʍ1960☻☻ʢɂɳʤɲ☻˃ȵ☻rʍ☻ɐɭʤ̒ɕʑɂ☻ɑʙɄʆʤɂ☻Ʉẛṥ̍ʬʝ☻ɗʙɄʕ☻ᵷ̱Ị̍ɺɔ☻̱☿

☻ɐɭʑ☻ɑ̍ɦʆɵ☻ɞɂ̒ʫȵ☻ɭɽɱɓ☻ɑ̍ʁɰɜɂ☻ɐɱʟʤɂ☻ʪ̒ʬʍ☻̱☿☻̱Ỉɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɒɄʆɦʫ☻ɒɱʬɕɵɂ☻ɝ̍ɥ☻ɝ˄ɭᾚήɂ☻ɫ̂ɰɄɕʤɂ☻̱☿☻ʨᾒὈʫ

ɂɲɂṕḘʁᶗɂ☻ʡʦɓ☻ʮȵ☻ὃỰʎ˅☻Ʉʬʫ☻ʪɄ˄ȵ☻ɑəᶚə☻rʍ☻ɭ̂ɳɓ☻rʫ☻Ṕḙʝȵ☻ʀɰɜɂ☻ʇ̍ɦʫ☻ʢ̒ɥ☻ɒɰɂɬ☻ɭʙ☻ɒ20☻.ɐɱʫ 

2-5-4-☻:ʢɲᶗɳʤɂ☻ʭ̍̍ʚɓ☻ɷ̄ Ʉ˄ʚʫ 

☻ɴɄ̍ʙ☻Ṕḗɕʎ˅☻ᵷᾢήɂ..☻ɐɰɱɦɕʫ☻ɑʙɄʅ☻ὂỲṋʙȵ̋☻ɲɂṕḘʁᶗɂ☻ɐṔḘʕ̋☻ɘ̋ɭᾚήɂ☻rʫɲ̋☻ɐɭɺʤɂ☻:ʢɂɳʤɳʤɄɇ☻ɑʚʦʎɕʑɂ☻ʨʫɂ̒ʎʤɂ☻ɬɭʎɕʤ☻
ᴮ
ɂɱʊʯ

ʫr☻ɐɰɱɦɕʑɂ☻ɑʙɄʆʤɂ☻ɑ̍ʬʝ☻rʍ☻Ṕḗʎɔ☻ɑʚ̍ʙɬ☻ɑʚ̂ɱʆɇ☻̋ȵ☻ɭ̍ɥ̋☻ɴɄ̍ʚʬɇ☻́ʬ̍̍ʚɓ☻̋ȵ☻Ʉʫ☻ʢɂɳʤɲ☻☻rʫ☻ɑɟɰɬ☻˂Ịʍ☻
ᴮ
ɂɱʫȵ☻́ʤᶚɩ

☻ʨʠɺɊ̋☻
ᴮ
Ʉ̍ʤɄɥ☻ʪɭɪɕɶ̌̋☻ᵷɄẛṧʍ☻ɣɓɄɦʤɂ☻Ṕḛʫɭɕʤɂ☻̓ɭʫ☻ɭ˄ɭɦɓ̋☻ʢɂɳʤɳʤɂ☻ʭ̍̍ʚɕʤ☻ɷ̄ Ʉ˄ʚʫ☻ɐɭʍ☻ɗɥṔḘʙɂ☻ʡʤɯʤ☻.ɑɉ̒ʎɾʤɂ

☻ɐɭɺʤɂ☻ɤᶚʆɽɂ☻Ʉʬʶ☻ʢɂɳʤɳʤɂ☻ɴɄˈʚʤ☻ʮɄɥᶚʆɽɂ☻ʏɵɂʺ(Intensity)☻ɰɭʚʤɂ☻ʺȵ☻ɑʎɶʤɂ☻ɤᶚʆɽɂʺ☻ᵷ(Magnitude)☻ˍ☿ʺ☻ᵷ

☻☻☻̱Ỉɂɳʤɳʤɂ☻ʪɳʎʤɂ☻ɤᶚʆɽɂ☻ʪɭɪɕɶ˅☻̓ɱɩȵ☻ɒᶗɄɥ(Seismic Moment). 

ȵ-☻:☻ʢɂɳʤɳʤɂ☻ɐɭɹ☻ɴɄˈʚʫ   Intensity scale   
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ɂɭ̍ʑɂ☻ɰɂɱʁɜɄɇ☻̱ỈɄɕʤɄɉ̋☻ᵷ́ɇ☻ɑʆɋɓɱʑɂ☻ɲɂṕḘʁᶗɂ☻ɑɟɰɭɇ☻ɬɭɦɕɓ☻ʢɂɳʤɳʤɂ☻ɐɭɹ☻ʮȹ☻ɝ̍ɥ☻
ᴮ
Ʉ̍ʖɽ̋☻

ᴮ
ɄɵɄ̍ʚʫ☻ɐɭɺʤɂ☻ɴɄ̍ʚʫ☻Ṕḗɕʎ˅☻ɑˈʯ

ʍ☻˃ɱɦɕʤɂ☻ʭɕ̂̋☻ᵷɑʦɽɄᾚήɂ☻ɑ̍ȼɄɺhɟ ɂ̋☻ʢᶚɩ☻ʳʫʺ☻ɑɡɓɄʱʤɂ☻ɑˈȼɄɺʰᶡɂʺ☻ɑˈȿˈɋʤɂ☻ɰɂɱʁᶠʤ☻ɑˈʯɂɭˈᶽɂ☻ɒɄʱ˄Ʉʎᶽɂ☻ʳʫ☻ʡʤɮ☻ʳ

☻ʪɭɪɕɶ̌̋☻ᵷɑʚʆɦʑɄɇ☻ɗʚᾚή☻ὃỮʤɂ☻ɰɂɱʁɜɂ☻̓ɭʫ☻ʮḛɋɓ☻ὃỮʤɂ☻ʇȼɂɱᾟήɂ☻ʭɵɰ☻ʭɕ˄☻ɝ̍ɥ☻ᵷɑʚʆɦʑɂ☻̱☿☻ɼɄᾟὉɜɂ☻ɒɂɭʁɄɺʫ

)☻:ʢɭʎᶽɂ☻ˍỈɄʞṔḛʫ☻ɴɄˈʚʫ☻ʹˈʦʍ☻ʛʦʅȵ☻ɴɄˈʚʫ☻ʀɱʒʤɂ☻ɂɯʸʤModified Mercali Intensity Scale☻( 

ʳʫ☻ɞɰɭɕ˄☻ɝˈɥI ☻☻˂Ỉȹ☻(ɑʆˈɶɌʤɂ☻ɐɭɺʤɂ)XII☻☻ɳʫɱ˄)☻ʢɂɳʤɳʤɄɇ☻ɑʚʦʎɕᶽɂ☻ɰɂɱʁᶟɂ☻ʼɭʫ☻˂Ịʍ☻ɑʤᶗɭʦʤ☻ᵷ(☻ɐɱʫɭᶽɂ☻ɐɭɺʤɂ)

)☻ʢɭʎʑɂ☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʫ☻ɒɄɟɰɬ☻ʗʦɕɪʫ☻ɿᾟ̍ίɓ☻rʟʬ̂̋☻.(ɑ̍ʯɄʫ̋ɰ☻ʪɄʙɰȶɇ☻ɒɂɭɺʦʤMMI:☻ˍỊ˄☻Ʉʬʝ☻( 

1( ☻ɑɟɰɭʤɂI☻☻ʳʫ☻ɄʸʦˈᾒὈɔ☻ʭɕ˄☻ʳʟʤʺ☻ɼɄᾟὉᶟɂ☻ʨɋʙ☻ʳʫ☻ɄẛẀ☻ɴɄɶɥᶡɂ☻ʳʟʬ˄☻ᶗ☻:☻ˍỈɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɐɳʸɟȵ☻ʢᶚɩ

.ɑʚˈʙɭʤɂ 

2( ☻ɑɟɰɭʤɂII☻☻ɐɱʚɕɶʫ☻ɑʤɄɦɇ☻ʮḛɶʤɄᾒήɂ☻ɼɄᾟὉɜɂ☻ɄẛẀ☻ɱʎɺ˅☻ʮȵ☻rʟʬ˄☻ɑʖ̍ʖɩ☻ɒɂɲɂṕḘʁɄɇ☻ɑɟɰɭʤɂ☻ɻɯʁ☻ʇɋɓɱɓ☻:

.ɑɕɇɄəʺ 

3( ☻ɑɟɰɭʤɂIII☻☻ɻɯʁ☻ɏɌɶɔ☻ᵷ☻ɑʖ̍ʖɩ☻ɒɄɦɥɄɹ☻ɰ̋ɱʫ☻rʍ☻ɑɡɓɄɦʤɂ☻ʀɰɜɂ☻ɑʝɱɥ☻ɑɟɰɭʤɂ☻ɻɯẛẀ☻ʇɋɓɱʑɂ☻ɲɂṕḘʁᶗɂ☻́ɋɺ˅☻:

Ʉ̍ɹɜɂ☻ᾝᾐɰȶɓ☻ɒɂɲɂṕḘʁᶗɂ.ɄʁṔḛʑ̋☻ɧ̍ɇɄɾʑɂ̋☻ɑʚʦʎʑɂ☻ɰ̒ɾʤɄʞ☻ɑʚʦʎʑɂ☻Ȳ 

4( ☻ɑɟɰɭʤɂIV☻☻Ʉʬʫ☻ɑʦ̍ʚə☻ɒɄɦɥɄɹ☻ɰ̋ɱʫ☻rʍ☻ɣɓɄɦʤɂ☻ʀɰɜɂ☻Ɇɂɱʆʁɂ☻ɑɟɰɭʤɂ☻ɻɯʁ☻˂Ịʍ☻ɲɂṕḘʁᶗɂ☻ɰɂɭʚʫ☻́ɋɺ˅☻:

.ɯʕɂ̒ɦʤɂ☻̋☻Ɇɂ̒ɇɜɂ☻ɞɄɡɓɰɂ☻ɏɌɶ˅ 

5( ☻ɑɟɰɭʤɂV☻☻ʤɂ☻ʮḛɇ☻Ɇɂ̒ɇɜɂ☻ᾝᾐɰȶɓ☻̋☻ʭyʫ̒ʯ☻rʫ☻ɼɄᾟὉɜɂ☻ʈɄʚ˄ȹ☻̱☿☻ɏɌɶɖ˄☻ɑɟɰɭʤɂ☻ɻɯʁ☻˂Ịʍ☻ɲɂṕḘʁᶗɂ☻:☻ɧɕʖ

.ʡʤɮ☻Ṕḛʑʺ☻ʨȼɂʻɶʤɂ☻Ɇɂɱʆʁɂʺ☻ʘᶚʑᶡɂʺ 

6( ☻ɑɟɰɭʤɂVI☻☻
ᴮ
ɂɭ˄ɭɹ☻

ᴮ
ɂɱʍɮ☻ɏɌɶ˅☻Ʉʬʫ☻˃ɱɺɌʤɂ☻ɷ̡ᾒήɂ☻ʭʊʎʫ☻ɞɄʍɲȹ☻˂Ỉȹ☻˃ɬȸ˄☻ɑɟɰɭʤɂ☻ɻɯʁ☻˂Ịʍ☻ɲɂṕḘʁᶗɂ☻:

☻ɘɭɦ˄☻ʮȵ☻rʟʬ̂̋☻ʌɰɂ̒ɺʤɂ☻˂Ỉȹ☻ɑʫɄʎʤɂ☻ɑ̡̍ɇɜɂ☻̋☻rʝɄɶʑɂ☻rʫ☻ɼɄᾟὉɜɂ☻ɞ̋ɱɩ☻˂Ỉȹ☻˃ɬȸ˄☻
ᴮ
Ʉ̍ɶʖʯ☻
ᴮ
Ʉɇɂɱʆʁɂ̋

ɺɔ☻ɰ̒yʉ☻̋☻ɑ̍ɟɄɟɳʤɂ☻ɯʕɂ̒ɦʦʤ☻
ᴮ
ɂɱɶʟɓ.ɑᾚίɶᶽɂ☻Ṕḛʑ☻ɑˈʯʻɕˉɋʤɂ☻ɑˈʲɇᶟɂ☻ʺ☻ɑˆɱᾒᾛήɂ☻ɑˈʲɇᶟɂ☻ˍ☿☻ɒɄʚʚ 

7( ☻ɑɟɰɭʤɂVII☻☻̩hɄɋʑɂ☻̱☿☻ɑʚʦʎʫ☻Ȳɂɳɟȵ☻ʄ̒ʚɵ̋☻ɼɄᾟὉɜɂ☻ʔ̒ʙ̋☻ɑɉ̒ʎɽ☻ɑɟɰɭʤɂ☻ɻɯẛẀ☻ʇɋɓɱʑɂ☻ɲɂṕḘʁᶗɂ☻ɏɌɶ˅☻:

.ɑ̂ɰɄʬʎʑɂ̋☻ɑ̍ʫɭᾟήɂ☻ɑ̍ɵɭɦyʤɂ☻ɒɄʚʦʎʑɂ☻rʫ☻ɄʁṔḛʑ̋☻ɐɰɄʎɕɶʑɂ☻ʔ̒ʚɶʤɄʞ 

8( ☻ɑɟɰɭʤɂVIII☻☻̋ȵ☻ɑ̍ʤɄʎʤɂ☻rɩɂɭʑɂ☻ʮᶚ̍ʫ̋☻ɰɄᾒὉɜɂ☻ʃʎɈ☻ʮɄɾʑȵ☻ɱɶʟɓ☻ɑɟɰɭʤɂ☻ɻɯẛẀ☻ʇɋɓɱʑɂ☻Ɇɂɱʆʁᶗɂ☻ɏɌɶ˅☻:

.ᾝίɶʑɂ☻ʮ̒ɕ̄ɋʤɂ☻ɑ̡̍ɇȵ☻̱☿☻ɒɄʚʚɺɖʤɂ☻ɘ̋ɭɥ̋☻ɑ̂ɱᾒᾛήɂ☻ɑ̡̍ɇɜɂ☻ɰɄ̍ẛẃɂ̋☻ᵷɄyʅ̒ʚɵ 

9( ☻ɑɟɰɭʤɂIX☻☻☻☻ɑ̍ʯ̒ɕ̄ɋʤɂ☻ɑ̡̍ɇɜɂ☻ɰɄẛṧɓ̋☻ʘɱʆʤɂ☻̱☿☻ɒɄʚʚɺɖʤɂ̋☻ɒɄʍɭɾɕʤɂ☻ɱyʊɓ̋☻ɑʚʆɦʑɂ☻̱☿☻ʪɄʍ☻ʌɳʕ☻ʭʎ˅☻:

ᶽɂ☻̋☻ʗɓɄyʤɂ̋☻ȲɄɉɱyʟʤɂ☻ʄ̒ʆɪʝ)☻ɑʫɄʎʤɂ☻ɒɄʫɭᾟήɂ☻̱☿☻ʨʆʎɔ☻ʡʤɮ☻ʛʕɂɱ̂̋☻ʢɲᶗɳʤɂ☻ɑʫ̋Ʉʚʑ☻ɑʬʬɾʑɂ☻Ṕḛʑ☻ɑᾚίɶ

.(☻ᾢήɂ☻.....☻ɑʫɄʎʤɂ☻ɻɄ̍ʑɂ☻˃ɰɄɡʫ☻̋☻ɻɄ̍ʑɂ☻ɏ̄ɇɄʯȵ 
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10( ☻ɑɟɰɭʤɂX☻☻ɬʺɭɶʤɄɇ☻ɑʬˈɶɟ☻ɱȼɄɶɩ☻ʘɄᾚήȹ☻ʭɕˆʺ☻ɑᾚίɶᶽɂ☻ɑˈʯʻɕˉɋʤɂ☻ɑˈʲɇᶟɂ☻ʭʊʎʫʺ☻ɑˆɱᾒᾛήɂ☻ɑˈʲɇᶟɂ☻ɰɄẛṧɓ☻:

ɂ☻ɘʺɭɥ☻ʡʤɮ☻ʛʕɂɱˆʺ.ɑʫɄʎʤɂ☻ɒɄʫɭᾟήɂ☻ʭʊʎʫ☻ʨʆʎɕɓ̋☻Ʉʬʝ☻ɑʖʦɕɪʫ☻ɑ̍ʁɰȵ☻ɒɄʙᶗɳʯɂ̋☻ɒɂɰɄ̍ẛẃ 

11( ☻ɑɟɰɭʤɂXI☻☻ʌɭɾɓ̋☻ɑʫɄʎʤɂ☻ɒɄʫɭᾟίʤ☻ʨʫɄʞ☻ʨʆʎɔ̋☻ɑ̡̍ɇɜɂ☻ʭʊʎʫ☻ɰɄ̍ẛẃɂ☻ɏɌɶɔ☻ɑʚʆɦʬʦʤ☻ɑʦʫɄɹ☻́ɋɹ☻ɑəɰɄʞ☻:

.ɑ˄ɭ˄ɭᾚήɂ☻ʡʟɶʤɂ☻ʄ̒ʆɩ☻Ȳɂ̒ɕʤɂ̋☻ʄ̒ʆɩ☻Ȳɂ̒ɕʤɂ̋☻ɐɭɋʎʑɂ☻ʘɱʆʤɂ☻ɱɶʟɓ̋ 

12( ☻ɑɟɰɭʤɂXII☻ȴɺʲᶽɂʺ☻ɑˈʲɇᶠʤ☻ʨʫɄʞ☻Ɇɂɱɩ☻:☻ɣɕ̡˄☻Ʉʬʫ☻ɒᶚɽɂ̒ʑɂ☻ʘɱʅ☻ʏʆʚɓ̋☻ɑʫɄʎʤɂ☻ɒɄʫɭᾟίʤ☻ʨʫɄɹ☻Ṕḛʫɭɓ☻ʏʫ☻ɒ

.ɑʬˈɶɟ☻ɑˈȿˈɉʺ☻ɑ˄ɬɄʫʺ☻ɑˆɱɺɈ☻ɱȼɄɶɩ☻ʹʱʍ 

☻☻☻☻☻☻☻☻:Ʉẛṧʫ☻ɱʝɯʯ☻ʢɭʎʑɂ☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʑ☻ɑẛẀɄɺʫ☻ᵷɑ̍ʤɂɳʤɳʤɂ☻ɐɭɺʦʤ☻̓ɱɩȵ☻ɷ̄ Ʉ˄ʚʫ☻ʜɄɦ̋ʁ(R-F, MSK & JMA)☻ʮḛɋˆʺ☻ᵷ

)☻ʨʠɺʤɂ2-77☻ɴɄˈʚʫ☻((MSK). 

 

)☻ʨʠɺʤɂ2-77☻:(☻ˍỈɂɳʤɳʤɂ☻ɐɭɺʤɂ☻ɴɄˈʚʫ(M.S.K) 

 

☻ὃḒʊʍᶟɂ☻ɑɇṔḘʤɂ☻ʌɰɄɶɔ☻ɑʬˈʙ☻ɭ˄ɭɦɓ☻ʳʟʬˆʺ(PGA=a)☻ʢɭʎᶽɂ☻ˍỈɄʞṔḛʫ)☻ɑˈʬɵᶗɂ☻ɐɭɺʤɂ☻ɑʤᶗɭɇMMI ☻ʳʫ☻ὃửˆɱʚɓ☻ʨʠɺɈ☻ᵷ(

:(̱ỈɄɕʤɂ☻ʢ̋ɭᾒήɂ☻ɱʊʯɂ)☻ɑ̍ʤɄɕʤɂ☻ɑʙᶚʎʤɂ 

( )

2

2

2

2

10

/2.3169
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/2.33
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)☻ʢ̋ɭᾒήɂ☻ɱyʊ̂̋2-9ʢɭʎʑɂ☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʑ☻ɑʖʦɕᾟᾇɂ☻ɒɄɟɰɭʦʤ☻ʛʕɂ̒ʑɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻(☻☻ɑˈʤɂɳʤɳʤɂ☻ɑʚʆʱᶽɂ☻ʗˈʲɾɓ☻ʛʕʺ

☻ˌʠˆɱʫᶟɂ☻ɬʻʠʦʤUBC☻)2g=9.81m/s(. 

ɑˈʤɂɳʤɳʤɂ☻ɐɭɺʤɂ ὃử̂ɱʚɕʤɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ ☻ʛʕʺ☻ɑʚʆʱᶽɂ☻ʗˈʲɾɓUBC 

I 

II 

III 

IV 

0.001g 

0.002g 

0.005g 

0.010g 

 

0 

V 

VI 

0.020g 

0.050g 
1 

VII 0.100g 2 

VIII 

IX 

X 

XI 

XII 

0.200g 

0.500g 

1.000g 

2.000g 

5.000g 

 

3 

 

3 

ɑ̍ɶ̄ȼɰ☻ʛʤɂ̒ʕ☻Ɇɱʙ 

4 

 

ɑ̍ɶ̄ȼɰ☻ʛʤɂ̒ʕ☻Ɇɱʙ 

4 

)☻ʢ̋ɭᾒήɂ2-9ʢɭʎʑɂ☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʑ☻ʛʕɂ̒ʑɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻:( 
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Ɇ-☻☻:☻ʢɂɳʤɳʤɂ☻ɐʻʙ☻ʺȵ☻ɰɂɭʚʫ☻ɴɄˈʚʫMagnitude Scale  

☻ɝ̍ɥ☻Ʉ̍ʯɰ̒ʖ̍ʤɄʞ☻ɑ˄ᶗ̋☻̱☿☻ɗəɭɥ☻ʢɲᶗɲ☻rʍ☻ɐɰɱɦɕʑɂ☻ɑʙɄʆʤɂ☻ʮḛɇ☻ɑʯɰɄʚʬʦʤ☻̩ȽɄ˄ṕḛʕ☻ɴɄ̍ʙ☻Ɇ̒ʦɵȵ☻ṔḘɪ̂ɰ☻ɰ̒ʅ☻ɂɯʶ☻ɭʬɕʎ˅

☻ɳʝɱʫ☻rʫ☻ɐɬɭɦʫ☻ɑʕɄɶʫ☻˂Ịʍ☻ʡʤɮ̋☻ʢɂɳʤɲ☻˃ɜ☻̱Ỉɂɳʤɳʤɂ☻ʨᾒὈʤɂ☻̱☿☻ɑʦᾒὈʫ☻ɑ̍ʤɂɳʤɲ☻ɑɟ̒☻ʑɑʎɵ☻Ṕḗʝȵ☻ɴɄ̍ʙ☻˂Ịʍ☻ɴɄ̍ʚʑɂ

)☻ˍảʆɶʤɂ☻ʢɂɳʤɳʤɂEpicenter)☻ʢɂɳʤɳʤɂ☻ɰɂɭʚʫ☻ʔɱʎˇʺ☻.(M☻˃ɱɺʎʤɂ☻ʭɕ̂ɰɄʑ̒ʦʤɂ☻́ʯȶɇ☻(ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ)☻ɴɄ̍ʚʑɂ☻ɂɯʁ☻ʛʕ̋☻(

☻ɑʎɵ☻ὂỲṋʙᶟɑ̂ɲɂṕḘʁɂ☻☻ɭʎɈ☻˂Ịʍ☻ʏʚ˄☻ʢɲᶗɳʤɂ☻rʍ☻ɑʦᾒὈʫ100km☻☻ʭʑɱʤɄɉ̋☻ᵷʮ̋ɱʟ̍ʑɄɇ☻ɲɂṕḘʁᶗɂ☻ɑʎɵ☻ɴɄ̍ʙ☻ʭɕ˄☻ɝ̍ɥ

☻ʮḛ̍ʎɔ☻ʏ̍ʆɕɶh☻Ʉɦʯȵ☻:☻Ʉẛṧʫ☻ɿʙɂ̒ʯ☻rʫ☻̒ʦɪ˄☻ᶗ☻́ʯȵ☻ᶗȹ☻ʢɂɳʤɳʤɂ☻ɑɟɰɬ☻ʮḛ̍ʎɕʤ☻̩ʑɄʍ☻́ɋɹ☻ʨʠɺɈ☻ʪɄʊɦʤɂ☻ɂɯʁ☻ʪɂɭɪɕɵɂ☻rʫ

)☻ʇʒʂʤɂ☻ɞɂʻʫᶟ☻ɑʎɵ☻ὂỲṋʙȵp-waveɿʚʤɂ☻ɞɂʻʫȵ☻ʺȵ☻( )S-Waveʆɶʤɂ☻ɞɂʻʫᶟɂ☻ʺ☻()☻☻☻☻☻☻☻☻ɑˈɦSurface Waves☻ὃỮʤɂ☻(

☻
ᴮ
ᶚʂʕ☻.ɘɭᾚήɂ☻ɷʖɦʤ☻ɱ˄ɭʚɓ☻rʫ☻Ṕḙʝȵ☻Ʉẛṧʍ☻ɣɕ̡˄☻ʮȵ☻rʟʬ˄☻ɐɭʚʎʫ☻ɑ̍ʦʬʍ☻ɰɂɭʚʑɂ☻ʮḛ̍ʎɔ☻ʨʎɡ˄☻Ʉʬʫ☻Ʉʫ☻ʢɂɳʤɲ☻rʍ☻ɭʤ̒ɕɓ

☻ʛʦʖɕʤɂ☻ɑˈʟˈʫɄʱ˄ɬʺ☻ɑˈʟˈʯɄʠˈʫ☻ʮȺʕ☻ˍỈɄɕʤɄɉʺ☻ɰɄɋɕʍᶗɂ☻ʮḛʎɈ☻ʢɂɳʤɳʤɂ☻ɐṔḘʕ☻ɯɩȶɓ☻ᶗ☻ɰɂɭʚᶽɂ☻ɒᶗɬɄʎʫ☻ʭʊʎʫ☻ʮȵ☻ᵷʡʤɮ☻ʳʍ

☻ɑʙɄʆʤɂ☻ɰɱɦɓ̋.ɏɶɖɦʫ☻Ṕḛʑ☻ˁʚɋ˄☻ɑˈʤɂɳʤɳʤɂ 

☻ɑɦɵ☻ᵷṔḘɪ̂ɰ☻ʨɽ̒ɓ☻ʢɲᶗɳʤɂ☻rʫ☻Ṕḛɋʝ☻ɬɭʍ☻ɑɵɂɰɭʤ☻ɑɡ̍ɖʯ1958☻ɑɡɓɄɦʤɂ☻ɑʙɄʆʤɂ̋☻ʢɂɳʤɳʤɂ☻ɑɟɰɬ☻ʮḛɇ☻ɑ̍ʖɽ̋☻ɑʙᶚʍ☻˂Ỉȹ☻ᵷʪ

:ˍỊ˄☻Ʉʬʝ☻ʹʱʍ 

ME 5.14.11log10 += 

☻ʢ̒ᾒήɂ☻̱Ộ☻ɑɡɓɄɦʤɂ☻ɑʙɄʆʤɂ☻ɴɄ̍ʙ☻ɐɭɥ̋☻ʮȵ☻ɝ̍ɥ(ergs)☻☻ɐɬɄ̂ɳʤɂ☻ɻɯʁ☻ɑʙᶚʎʤɂ☻rʫ☻ʋɥᶚʯ̋☻ᵷṔḘɪ̂ɰ☻ʛʕ̋☻ʢɂɳʤɳʤɂ☻ɑɟɰɬ̋

☻ɰɂɭʚʬɇ1☻☻ɰɂɭʚʬɇ☻ɐɬɄ̂ɲ☻ɄyʦɇɄʚ˄☻ʢɲᶗɳʤɂ☻ɑɟɰɬ☻̱☿32☻☻ɏɶɥ☻ʢɲᶗɳʦʤ☻ɗʦᾒὅ☻ɑɟɰɬ☻˂Ịʍȵ☻ɗʒʦɇ☻ɭʙ̋☻.ɑʙɄʆʤɂ☻̱☿☻ʗʎʁ

)☻ʮḛɇ☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ8.6)☻ʺ☻(8.8☻ɑɟɰɭʤɂ☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ☻ʛʕ̋☻ʢɂɳʤɳʤɂ☻ɑɟɰɬ☻ɲ̋Ʉɡɕɓ☻ʮȵ☻
ᴮ
Ʉ̍ʦʬʍ☻rʟʬ˄☻ᶗ̋☻.(9☻☻ɑʤɄɦɕɵɂ☻ɏɌɶɈ

☻ʁ̱☿☻ɑɟɰɭʦʤ☻ɳʫɱ˄)☻ᵷɰɂɭʚʑɂ☻ɂɯʁ☻ɲ̋Ʉɡɕɓ☻ɑʙɄʆʤ☻ɰ̒ᾟὝʤɂ☻ʨʬɦɓ.(ɑ̍ɉɱʍ☻ʪɄʙɰȶɇ☻ʭʦɶʤɂ☻ɂɯ 

☻ʪɄʍ☻ˍ☿ʺ1966:ɧɋɾɕʤ☻ṔḘɪ̂ɰ☻ɑʤɬɄʎʫ☻ʨ˄ɭʎɕɇ☻ɘɄɇ☻ʪɄʙ☻ᵷ 

ME 44.124.12log10 += 

☻ɑʱɵ)☻Ṕḛɹʻɓ☻ʨɋʙ☻ʳʫ☻Ʉʸʦ˄ɭʎɔ☻ʭɓ☻ʡʤɯʝʺ1958☻ɑʱɵ)☻ᶚˈʯʻɇ☻ᵷ(1967☻ɑʱɵ)☻Ṕḛɵʻʶʺ☻(1969:ɧɋɾɕʤ☻ᵷ( 

77.502.1log10 -= ML 

☻ɝˈɥL☻.ṔḘʫ̒ʦ̍ʟʤɄɇ☻ʌɭɾɕʑɂ☻ʛʤɄʖʤɂ☻ʢ̒ʅ☻: 

:ʛˈɋʆɓ 

kmLM

kmLM

kmL

LM

ML

47.2458

44.237

24.2

35.077.5602.1log6

77.502.1log
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☻ɰɂɭʚʬɇ☻ɐɬɄˆɳʤɂ☻ʮȶɇ☻ʋɥᶚʯ☻Ʉʱʶʺ1☻ ᶗɳʤɂ☻ɑɟɰɬ☻̱☿.ʢ̒ʆʤɂ☻rʫ☻ʔɄʎʁȵ☻ɐɱɺʍ☻ɰɂɭʚʬɇ☻ɐɬɄ̂ɲ☻ɄyʦɇɄʚ˄☻ʢɲ 

)☻r̂ ẛ̒ṥʤɄɇ☻˂Ẻɭ˄☻Ʉʫ☻ɂɯʁ̋☻ᵷɱᾟὝʤɂ☻̱☿☻ɱɺɖɦɓ☻Ʉʫɭɦʍ☻ɑ̍ʤɂɳʤɲ☻ɑɟ̒☻ʑɑʙɄʆʤɂ☻ɑ̍ʬʝ☻ʃʖɪɦɓAttenuation☻˃ṔḘʫ̒̍ɟ)☻(

:ɑˈʤɄɕʤɂ☻ʨʫɂʻʎʤɄɇ☻ʳˆʻẛṥʤɂ☻ɐɱʶɄʉ☻ɱəȶɕɓ☻.(ˍỊɩɂɬʺ 

¶ .ɑɟʻᶽɂ☻ɰɄɶʫ☻ʇɩ 

¶ .ɰɄɶʑɂ☻ʢ̒ʅ 

¶ .ɑʍʻʆʚᶽɂ☻ɑˈɟʻʤʻˈᾒήɂ☻ɒᶚʟɺɖʤɂ☻ɑʎˈɋʅ 

¶ .(ɐɰȸɋʤɂ)☻ʢɂɳʤɳʦʤ☻̱☿̒ᾒήɂ☻ɳʝɱʑɂ☻ʛʬʍ 

¶ ☻☻.ˍảʆɶʤɂ☻ʢɂɳʤɳʤɂ☻ɳʝɱʫ☻ʏʙʻʫ 

:ɑ̍ʤɄɕʤɂ☻ʨʫɂ̒ʎʤɂ☻ʭyʕ☻ɏɡ˄☻ᵷɧʆɶʤɂ☻rʫ☻ɑɋ̂ɱʚʤɂ☻ɑ̍ʁɰɜɂ☻ɒɄʞɱᾚήɂ☻ɑʎ̍ɋʅ☻ɑɵɂɰɬ☻ɬɂɱ˄☻Ʉʫɭɦʍ 

¶ .ʢɂɳʤɳʤɂ☻ɐṔḘʕ 

¶ .ʌɰɄɶɖʦʤ☻ɱʆ̍ɶʑɂ☻ɰ̋ɭʤɂ 

¶ .ɑʝɱᾚίʤ☻ɑˈʬʊʍᶟɂ☻ɑʎɶʤɂ 

 ̒ʤ☻ʪɲᶚʤɂ☻rʫɳʦʤ☻ɑ̂̋Ʉɶʫ☻ʢɂɳʤɳʤɂ☻ɐṔḘʕ☻ʮ̒ʠɓ☻Ʉʫ☻
ᴮ
ɄɋʤɄʑ☻☻

ᴮ
Ʉɋ̂ɱʚɓ☻ʛʤɄʖʤɂ☻ɰɄɺɖʯɂ☻ɑʍɱɵ☻ɬɭɦɓ☻.ʌɭɾɕʤɂ☻˂Ỉȹ☻ʛʤɄʖʤɂ☻ʢ̒ɽ

sec/2.3 km☻:ɑ̍ʤɄɕʤɂ☻ɑʙᶚʎʤɄɇ☻ᵷʛʤɄʖʤɂ☻ʢ̒ʅ☻ɑʕɱʎʫ☻ɭʎɈ☻ʢɂɳʤɳʤɂ☻ɐṔḘʕ☻ɑʬ̍ʙ☻ɭ˄ɭɦɓ☻rʟʬ˄☻̱ỈɄɕʤɄɇ☻ᵷ(sec)
2.3

)(kmL
t= 

.́ɟɂ̒ʫɜ☻́̍ɰ̂̒ʕ☻ʨ̍ʦɦɓ☻rʫ☻ɻɭ˄ɭɦɓ☻ʭɕ˄☻˃ɯʤɂ☻ᵷɑ̍ʤɂɳʤɳʤɂ☻ɑɟ̒ʬʦʤ☻ɱʆ̍ɶʑɂ☻ɰ̋ɭʤɂ☻˂Ỉȹ☻Ṕḛɺ˅☻ʢɂɳʤɳʤɂ☻ɰ̋ɬ☻ʮȹ 

ɵɂ☻ɑɵɂɰɬ☻ɭɦʍ☻ᵷ̱ỈɄɕʤɄɇᵷɷ̄ɵȶɕʤɂ☻ɑɇṔḘʤ☻ὃỲḲɄɵɜɂ☻̋ȵ☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂ☻:ɰɂ̋ɬȵ☻ɑəᶚə☻ɑʕɱʎʫ☻ɏɡ˄☻ʢɲᶗɳʤɂ☻˂Ịʍ☻Ʉʫ☻ɐȶɺ̡ʫ☻ɑɇɄɡɕ☻

Ʉʫȵ̋☻ᵷɑ̍ʟ̍ɦʟɓ̒̍ᾒήɂ☻ɒɄ̍ʆʎʑɂ☻rʫ☻ɑɇṔḘʦʤ☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂ☻ɬɭɦ̂̋☻.ʢɂɳʤɳʤɂ☻ɰ̋ɬ☻
ᴮ
ɂṔḛɩȵ̋☻ᵷɑɵ̋ɰɭʑɂ☻ɐȶɺ̡ʬʦʤ☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂ☻

.Ʉʸʦˈʦɦɓ☻ʢᶚɩ☻ʳʫ☻ʵɭ˄ɭɦɓ☻ʭɕˈʕ☻ɐȶɺʲʬʦʤ 

 

Ƚ̩Ʉɺhɟ ɂ☻ɰɱʂʤɂ☻ʮȹ☻:ɑ̍ʤɄɕʤɂ☻ʨʫɂ̒ʎʤɄɇ☻ʇɋɓɱ˄☻ʢɲᶗɳʤɂ☻rʍ☻ʭɟɄɦʤɂ 

1. ᵷɑɇṔḘʤɂ☻ʌɰɄɶɔ 

2. ᵷɑʝɱᾚήɂ☻ɐṔḘʕ☻ʺȵ☻ɐɭʫ 

3. ☻˃ɬɬṔḘʤɂ☻̓̒ɕᾚᾇɂ(Frequency content)ᵷ 

4. ᵷ̱ẻ̍ɋʆʤɂ☻Ʉʁɰ̋ɬ̋☻(ɷ̄ɵȶɕʤɂ)☻ʏʙ̒ʑɂ☻ɑɉɱɓ☻ʔ̋ɱʉ 

5. ᵷɐȶɺ̡ʑɂ̋☻ʢɂɳʤɳʤɂ☻ɐɰȸɇ☻ʮḛɇ☻ɑʕɄɶʑɂ 

6. ᵷɄẛẁᶚɩɂɭɓʺ☻ɑˈɟʻʤʻˈᾒήɂ☻ɒᶚʟɺɖʤɂ 
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7. .ɄʁɭʫɄɪɓ̋☻ɐȶɺ̡ʬʦʤ☻̱ẻ̍ɋʆʤɂ☻ɰ̋ɭʤɂ 

☻ʮḛʱʆʤɂ"☻ὂḒɶɔ☻ɐɱʶɄʉ☻ɭɟʻ˄-☻Resonance☻Ʉẛṧʍ☻ʭɡɦ˄☻ὃỮʤɂ̋☻ᵷɑ̍ʤɂɳʤɳʤɂ☻ɑɵɂɰɭʤɂ☻ɬɂɭʍȹ☻ɭɦʍ☻ʮɄɋɶᾚήɄɇ☻Ʉʁɯɩȵ☻ɏɡ˄☻ᵷ"

☻rʫ☻ɑɵ̋ɰɭʑɂ☻ɐȶɺ̡ʑɂ̋☻ʏʙ̒ʑɂ☻ɑɉɱɓ̋☻ʢɂɳʤɳʤɂ☻ɰɂ̋ɬȵ☻rʫ☻ʨʞ☻ʭ̍ʙ☻ɆɰɄʚɕɓ☻Ʉʫɭɦʍ☻ʮḛɦʆʤɂ☻ʨɾɦ˄☻.ɑɇɄɡɕɵᶗɂ☻̱☿☻ʭᾟὠɓ

☻̱☿☻ʨɾɥ☻Ʉʫ☻ɐɱʁɄʊʤɂ☻ɻɯʁ☻ɐɰ̒ʆɩ☻˂Ịʍ☻ʢɄɛʬʝ̋☻ᵷ
ᴮ
ɄʂʎɈ☻ɄyʂʎɈ☻ʪɄʍ☻̒ʠ̍ɶʟʫ☻ɑɦ˄ɭʫ☻ʢɂɳʤɲ1985☻ʳʫ☻Ṕḛɛʟʤɂ☻Ṕḛʫɭɓʺ☻ʪ

☻̱Ỉɂ̒ɥ)☻ɑɦ˄ɭʑɂ☻rʍ☻ʢɂɳʤɳʤɂ☻ɐɰȸɇ☻ɭʎɊ̋☻ɒɄʍɰɄɶɖʤɂ☻ɱʒɽ☻rʫ☻ʭʑɱʤɄɇ☻ᵷɄẛṥ̡̍ɇȵ365☻☻.(ʭʦʞ 

)☻ʢ̋ɭᾒήɂ☻ɱyʊ˄2-10.☻
ᴮ
Ʉ̍ʑɄʍ☻ɄẛẂ̋ɭᾚή☻˃̒ ɶɦʤɂ☻ʢɭʎʑɂ̋☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ☻ɏɶɥ☻ʢɲᶗɳʤɂ☻ʗ̍ ɾ̡ɓ☻( 

ɐɰɱɦɕʑɂ☻ɑʙɄʆʤɂ 
☻ɘʺɭᾚήɂ☻ʢɭʎʫ

 
ᴮ
Ʉ̍ʑɄʍ☻˃̒ ɶɦʤɂ 

M☻ɑɟɰɭʤɂ ʢɂɳʤɳʤɂ☻ʌʻʯ 

- )2-1( >8 Ṕḛʫɭɕʤɂ☻ɭ˄ɭɹ☻ʢɂɳʤɲ 

☻ɑʦɋʱʙ☻ɰɄɡʖʯɂ☻ɐʻʙ

☻rʅ☻ʮ̒̍ʦʫ)☻ɑ̡̍ ɟ̍̋ɰɭ̍ʁ

(☻ɒ.ʮ.ɒ 

)20-15( 8-7  
ᴮ
Ʉ̍ʬ̍ʦʙȹ☻ɱʫɭʫ☻ʢɂɳʤɲ 

☻ɐṔḛɋʝ☻ɑ̂ɰɮ☻ɑʦɋɦʙ☻ɰɄɡʖʯɂ☻ɐ̒ʙ

(☻ɒ.ʮ.ɒ☻ʳʅ☻ɑȼɄʫ) 
)150-100( 7-6  

ᴮ
Ʉ̍ʦɦʫ☻ɱʫɭʫ☻ʢɂɳʤɲ 

☻ɑʦɋʱʙ☻ʢɬɄʎɔ☻ɰɄɡʖʯɂ☻ɐʻʙ

☻ɐṔḛʒɽ☻ɑ̂ɰɮ 

)20☻ɒ.ʮ.ɒ☻ʳʅ☻( 

)1000-750( 6-5 ʇɵ̒ɕʫ☻ʢɂɳʤɲ 

☻ʳʫ☻ʮɄʱʅȵ☻ɐɭʍ☻ɰɄɡʖʯɂ☻ɐʻʙ

ɒ.ʮ.ɒ☻ɐɬɄʫ 
)7000-5000( 5-4 ʢɭɕʎʫ☻ʢɂɳʤɲ 

)☻ʢ̋ɭᾒήɂ2-10ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ☻ɏɶɥ☻˃̒ ɶɦʤɂ☻ɄẛẂ̋ɭɥ☻ʢɭʎʫ☻̋☻ʢɲᶗɳʤɂ☻ʗ̍ ɾ̡ɓ☻:( 

 

)☻ʨʠɺʤɂ☻ʮḗˈ˄2-78☻ʭʤɄʎʤɂ☻̱☿☻ɑʖʦɕɪʫ☻ʢɲᶗɳʤ☻ʌɭɾɕʤɂ☻ʢ̒ʅ̋☻ʢɂɳʤɳʤɂ☻ɐ̒ʙ☻ʮḛɇ☻ɑʙᶚʎʦʤ☻
ᴮ
Ʉ̍ɦ̍ʁ̒ɓ☻

ᴮ
Ʉʬɵɰ☻(☻Ʉˈʝɱɓ)æ☻☻ʮɄʯʻˈʤɂ

æ☻☻ɄˈʤɄʆ˄ɂæ☻☻Ʉɶʰɱʕæ☻.(ʮɂ̒˄Ʉɓ☻̱☿☻ὃỲḵɔ☻ὃỲḵɔ☻̋☻ɗ̍ʫɲɂ 
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)☻ʨʠɺʤɂ2-78☻:(ʢɂɳʤɳʤɂ☻ɐʻʙ(M) ☻☻ʌɭɾɕʤɂ☻ʢ̒ʅ̋(L) 

 

)☻ʢ̋ɭᾒήɂ☻ʮḛɋ̂̋2-11☻ɭʍɄɋɓ̋☻ʌɭɾɕʤɂ☻ɐṔḘʕ☻ᵷ̩ʆɵ̒ʤɂ☻ʘᶗɳʯᶗɂ☻ᵷʌɭɾɕʑɂ☻ʛʤɄʖʤɂ☻ʢ̒ʅ☻rʫ☻ʨʫɂ̒ʎʤɂ☻ʃʎɈ☻ʭ̍ʙ☻Ṕḛʒɔ☻(

☻ɐ̒ʚʦʤ☻ʏɈɄɕʝ☻ᵷ☻ʛʤɄʖʤɂ☻̓̒ɕɶʫ☻ɭɦʍ☻ɤ̒ʆɶʤɂ.ʵᶚʍȵ☻ɑʕɱʎᶽɂ 

(ɐʻʚʤɂ)☻ɰɭʚʤɂ 

Magnitude 
ʛʤɄʖʤɂ☻ʢ̒ʅ ˌʆɵʻʤɂ☻ʘᶗɳʯᶗɂ ʌɭɾɕʤɂ☻ɐṔḘʕ ɤʻʆɶʤɂ☻ɭʍɄɋɓ 

4 1 km 1 cm 0.2-0.4 s 0 

5 2-4 km 3-8 cm 0.5-2 s 0 

6 10-20 km 10-30 cm 2-5 s 0-30 cm 

7 40-80 km 0.5-2 m 8-20 s 0-2 m 

8 150-300 km 3-7 m 40-80 s 0-5 m 

9 500-1000 km 10-20 m 200-300 s 0-15 m 

)☻ʢ̋ɭᾒήɂ2-11ʌɭɾɕᶽɂ☻ʛʤɄʖʤɂ☻ɑʝɱɥʺ☻ʢɂɳʤɳʤɂ☻ɐʻʙ☻:( 

 

:ɱʝɯʯ☻ʢɄɛʑɂ☻ʨ̍Ɍɵ☻˂Ịʍ̋☻ᵷ(ʢɂɳʤɳʤɂ☻ɐṔḘʕ)☻ɐɭʑɂ☻̋ȵ☻ʌɰɄɶɖʤɂ☻rʫ☻ʨʞ̋☻ʢɂɳʤɲ☻ɐ̒ʙ☻ʮḛɇ☻ɑʙᶚʍ☻ɭɟ̒☻˄ᶗ☻́ʯȵ☻˂Ỉȹ☻Ṕḛɺh̋ 
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- ☻ʪɄʍ☻ᵷ̒ʠɶ̄ɶhɂɱʕ☻ʮɄɵ☻ɑʚʆɦʫ☻̱☿☻Ʉɕ̂ɱɇ☻Ʉʫ̒ʤ☻ʢɂɳʤɲ1989☻ʹɓʻʙ☻ɗʯɄʞ☻ᵷʪM=7.1☻☻ɑɉɱɓ☻ʌɰɄɶɔ☻ʨˈᾒὈɔ☻ʭɓʺ☻ᵷ

☻ɻɰɂɭʚʫ☻ὃḒʊʍȵPGA=0.65g☻. 

- ☻ʪɄʍ☻ᵷɴ̒ʦɡʯȳ☻ɴ̒ʤ☻ɑʚʆɦʫ☻̱☿☻ɞɭ̂ɱəɰ̒ʯ☻ʢɂɳʤɲ1994☻ʹɓʻʙ☻ɗʯɄʞ☻ᵷʪM=6.7☻☻ὃḒʊʍȵ☻ɑɉɱɓ☻ʌɰɄɶɔ☻ʨˈᾒὈɔ☻ʭɓʺ☻ᵷ

☻ɻɰɂɭʚʫPGA=0.1.80g☻. 

- ☻ʪɄʍ☻ᵷ̋ɬɰɄʯṔḛʕ☻ʮɄɵ☻ʢɂɳʤɲ1971☻ʹɓʻʙ☻ɗʯɄʞ☻ᵷʪM=6.6☻☻ɐɭᶽ☻ɱʬɕɵɂʺ☻ᵷ7 sec. 

- ☻ʪɄʍ☻ᵷ̋ṔḘɦ̄ɶʤȹ☻ʢɂɳʤɲ1940ᵷʪ☻☻ʹɓʻʙ☻ɗʯɄʞM=6.4☻☻ɐɭᶽ☻ɱʬɕɵɂʺ☻ᵷ16 sec. 

☻ɰɱʂʤɂ☻ɑ̍ʍ̒ʯ̋☻ɑ̍ʬʝ☻˂Ịʍ☻Ʉyʎ̍ʬɟ☻ɱəȸɓ☻ɑɇṔḘʤɂ☻ɑʝɱɥ☻ʌɰɄɶɔ̋☻ᵷɄẛẁɭʫ̋☻ɑ̍ʤɂɳʤɳʤɂ☻ɑɟ̒ɂʑ☻ɱɓɂ̒ɓ☻rʫ☻ʨʞ☻ʮȹ☻ᵷɑʚ̍ʚᾚήɂ☻̱☿

.ˌȽɄɺʰᶡɂ 

☻ʏ̍ʬɕʤɂ☻̋ȵ☻ɑʤɄɵɟɂ☻ɐɱʁɄʉ☻ʨʠɺɔ☻ʢᶚɩ☻rʫ☻ɷ̄ɵȶɕʤɂ☻ɑɇṔḘʤ☻̩ȽɄɺhɟ ɂ☻Ȳɂɬɜɂ☻ʨʍ☻ʢᶗɳʤɂ☻ɱəȸ˄☻ᵷ̓ɱɩȵ☻ɑ̍ɥɄʯ☻rʫ̋

(Liquefaction)☻☻ʀɄʖɪʯᶗɄɇ☻ɐṔḛʆᾟήɂ☻ɐɱʁɄʊʤɂ☻ɻɯʁ☻ʔɱʎɔ̋☻ᵷɐɰ̒ʬʒʑɂ̋☻ɑʬʍɄɦʤɂ☻ɑ̍Ɍ̍ɋᾚήɂ☻ɆṔḘʤɂ☻Ṕḗʍ☻ɞɂ̒ʫɜɂ☻ɰ̋ɱʫ☻ɭɦʍ

☻ʨʠɺʤɂ)☻ɿʚʦʤ☻ɑɇṔḘʤɂ☻ɑʫ̋Ʉʚʑ☻̩ʠ̍ɕʫɂɰɭʤɂ̋☻̩ȽɄɡʖʤɂ2-79☻̋☻ᵷ̩ʫɄɶʑɂ☻̩ȽɄʑɂ☻ʇʒʂʤɂ☻̱☿☻ɐṔḛɋʝ☻ɐɬɄ̂ɲ☻ʨɾɦ˄☻ɝ̍ɥ☻ᵷ(

☻ɑʤɄʎʖʤɂ☻ɒɂɬɄyɟᶗɂ☻ʀɄʖɪʯɂ☻ʏʫ☻ʨʬɦɕʤɂ☻ɐɰɭʚʤ☻ʨʫɄʞ☻ʮɂɭʚʕ☻.ɑɇṔḘʦʤ 

☻.ɑ̍Ɍ̍ɋᾚήɂ☻ɆṔḘʤɂ☻ɑʤɄɥ☻rʫ☻Ṕḗʝȵ☻ɰɂɭʚʬɇ☻ʡʤɮ̋☻ᵷɑ̍ʁɰɜɂ☻ɒɄʞɱᾚήɂ☻ɑʎɵ☻ɐɬɄ̂ɲ☻˂Ỉȹ☻ʨ̍ʬɓ☻ʭʍɄɦʤɂ☻ɰɄʂʒʤɂ☻ɒɄʚɋʅ☻ʮȵ 

 

)☻ʨʠɺʤɂ2-79☻ɄɓɄʠˈʯ)☻ɑˈʲɇᶟɂ☻ɰɄˈẛẃɂ☻ɏɌɶɔ☻ɷˉɵȶɕʤɂ☻ɑɉɱɓ☻ˍ☿☻(ʏˈʬɕʤɂ)☻ɑʤɄɵᶡɂ☻:(-☻(ʮɄɇɄˈʤɂ  

 

ɂ☻ɐɭɹ☻ʗ̍ɽ̒ɓ☻˂Ịʍ☻ɭʬɕʎ˅☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʫ☻ʮȹ☻ᵷ
ᴮ
ɄʚɇɄɵ☻Ʉʯɱʝɮ☻Ʉʬʝ☻ṔḘɪ̂ɰ☻ʪɄʊʯ☻ɭʬɕʎ˅☻Ʉʬɦ̄ɇ☻ᵷʢɂɳʤɳʤɂ☻rʍ☻ɑɡɓɄɦʤɂ☻ɰɂɱʁɜ

☻ʮḛɵɄ̍ʚʑɂ☻r˄ɯʁ☻ʇɉɱʤ☻ɑ̍ʚʆɦʫ☻ɷɵȵ☻ɑ˄ȵ☻ʡʤɄɦʁ☻ɷ̄ʤ☻̱ỈɄɕʤɄɇ☻ᵷʢɂɳʤɳʦʤ☻ɑʚʕɂ̒ʫ☻ɑ̍ʤɂɳʤɲ☻ɑɟ̒ʫ☻ὂỲṋʙȵ☻ɑʎɵ☻ɴɄ̍ʙ☻˂Ịʍ

☻ʢɲᶗɲ☻ɑʯɰɄʚʫ☻˂Ịʍ☻ɒɭʬɕʍɂ☻ὃỮʤɂ☻ᵷʌ̒ʁ̒ ɂʑ☻ɂɯʁ☻ʢ̒ɥ☻ɐṔḛɛʝ☻ɒɄɵɂɰɬ̋☻ɒᶗ̋Ʉɦʫ☻ɬ̒ɟ̋☻˂Ỉȹ☻Ʉɦʁ☻Ṕḛɺh̋☻.ὃḒʦʍ☻ʨʠɺɊ̋☻
ᴮ
Ʉʎʫ

ʎʕ☻ɬɄʬɕʍᶗɂ☻ʨʎɡ˄☻Ʉʬʫ☻ɑʖʦɕɪʫ☻ʛʅɄɦʫ☻̱☿☻ɗʚɋʅ☻Ʉʫ☻ɂɮȹ☻ɐṔḛɋʝ☻
ᴮ
Ʉʙ̋ɱʕ☻ˁʆʎɔ☻ɒᶗ̋Ʉᾚᾇɂ☻ɻɯʁ☻ʮȵ☻ᶗȹ☻ᵷɐɬɭɦʫ☻ʛʅɄɦʫ☻̱☿☻ɑ̍ʦ
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☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʫ☻ʮḛɇ☻ɑ̍Ɍ̂ɱʚɓ☻ɑʙᶚʍ☻ɒɬɰ̋ȵ☻̓ɱɩȵ☻ɰɬɄɾʫ☻ʡʤɄɦʁ☻ʮȵ☻Ʉʬʝ☻.ʢ̒ɋʚʫ☻ὃḒʦʍ☻ɴɄɵȵ☻˃ȵ☻˂Ỉȹ☻ɭɦɖɶʫ☻Ṕḛʑ☻ɄẛṨʦʍ

ɂʑ☻ὃử̂ɱʚɕʤɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻̋☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ̋☻ʢɭʎʑɂ)☻ʢ̋ɭᾒήɂ☻̱☿☻ʮḛɋʫ☻̒ʁ☻Ʉʬʝ☻Ʉʬyʤ☻ʛʕɂ̒2-12:( 

ὃửˆɱʚɕʤɂ☻ɑɇṔḘʤɂ☻ʌɰɄɶɔ 
☻ɴɄˈʚʫMMI☻ 

ʢɭʎᶽɂ☻ˍỈɄʞṔḛʫ☻ʛʕʺ☻ɐɭɺʤɂ 

☻ɴɄˈʚʫM☻ 

ṔḘɪ̂ɰ☻ʛʕ̋☻ɑɟɰɭʤɂ 

0.001g-0.002g 

0.005g 

0.02g 

0.05g-0.1g 

0.1g-0.2g 

0.5g-g 

2g-5g 

I-II 

III 

V 

VI-VII 

VII-VIII 

IX-X 

XII-XII 

2 

3 

4 

5 

6 

7 

8 

)☻ʢ̋ɭᾒήɂ2-12☻:(ɑɇṔḘʦʤ☻ὃử̂ɱʚɕʤɂ☻ʌɰɄɶɖʤɂ̋☻ṔḘɪ̂ɰ☻ɴɄ̍ʚʫ̋☻ʢɭʎʑɂ☻̱ỈɄʞṔḛʫ☻ɴɄ̍ʚʫ☻ʮḛɇ☻ɒɄʙᶚʎʤɂ 

2-5-5-☻:ʢɲᶗɳʦʤ☻ʪ̋Ʉʚʑɂ☻ʭ̍ʬɾɕʦʤ☻ɑ̍ɵɄɵɜɂ☻ɳȼɄʞɱʤɂ 

☻ɏɟɂ̒ʤɂ☻ɑ̍ɵɄɵɜɂ☻ɳȼɄʞɱʤɂ☻ʭʁȶɇ☻ɴɰɂɭʤɂ☻Ṕḛʝɯɓ☻ɐɰ̋ɱʁ☻̓ɱʯ☻ᵷɑ̍ʤɂɳʤɳʤɂ☻ɑɵɭɦyʤɂ☻̱☿☻ɑʫɄyʤɂ☻ʨȼɄɶʑɂ☻ʃʎɈ☻ᾘήɄʎh☻ʮȵ☻ʨɋʙ

☻˂Ịʍ☻ʢ̒ɾᾚίʤ☻ʛʬʎɈ☻ɄẛṥᾒήɄʎʫ:ɑ̍ʤɄɕʤɂ☻ɷʬᾟήɂ☻ʄɄʚɦʤɄɇ☻Ʉyɾ̍ᾟίɓ☻rʟʬ˄☻ὃỮʤɂ̋☻ᵷʢɲᶗɳʦʤ☻ɑʫ̋Ʉʚʫ☻ɐȶɺ̡ʫ 

2-5-5-1-☻:ʏʙʻᶽɂ☻ɰɄˈɕɩɂ 

☻ᵷɐȶɺ̡ʑɂ̋☻ɑɇṔḘʤɂ☻ʮḛɇ☻ʢɬɄɋɕʑɂ☻ʨʎʖʤɂ☻ɑɡ̍ɖʯ☻̋ȵ☻ʏʙ̒ʑɂ☻ɑɉɱɓ☻̱☿☻Ʉʁɰ̋ɱʫ☻ɭɦʍ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑɟ̒ʬʦʤ☻ʭ̍ᾟὠɓ☻ʨɾɦ˄☻ʮȵ☻rʟʬ˄

ɂ☻ɒɂɰɭɦɦʑɂ☻˂Ịʍȵ☻̱☿̋☻ɒɄʎʖɓɱʑɂ☻̱☿☻ɑɇṔḘʤɂ☻ɒɂɲɂṕḘʁɂ☻ʭ̍ᾟὠɓ☻ʨɾɦ̂̋.ɐʻɩɱʤɂʺ☻ɑˆɱᾟὝʤɂ☻ɑɇṔḘʤɂ☻ʮḛɇ☻ɑʎʙɂʻʤ 

☻ɑˆɱᾟὝʤɂʺ☻ɐɭˈᾒήɂ☻ɆṔḘʤɂ☻ɑʤɄɥ☻ˍ☿ʺ☻ᵷɏʦɾʤɂ☻ˌȽɄɺʰᶡɂ☻ʪɄʊʱʤɂ☻ɒɂɮ☻ɒȴɺʲᶽɂ☻ɑʫɄʙȹ☻ʨʂʕᶟɂ☻ʳʫ☻ᵷɑʖˈʎʂʤɂ☻ɆṔḘʤɂ☻ɑʤɄɥ☻ˍ☿

.ɑʍʺɄʆʫ☻ɒȴɺʲʫ☻ɯˈʖʱɓ☻ʳɶɦɕɶ˅ 

☻ɒȴɺʲᶽɂ☻ʮȺʕ☻ᵷʛʤɂʻʕ☻ɬʻɟʺ☻ɑʤɄɥ☻ˍ☿☻ʺȵ☻ʘᶗɳʯᶚʤ☻ɑʦɇɄʚʤɂ☻ɑɇṔḘʤɂ☻ʺȵ☻ɱʚɕɶᶽɂ☻Ṕḛʑ☻ʏʙʻᶽɂ☻ɑʤɄɥ☻ˍ☿ʂʕȶɇ☻ɑʬʬɾᶽɂ☻ɑˈɵɭʱʸʤɂ☻ʨ

.ɐɳyʤɂ☻Ṕḛəȶɓ☻ɗɦɓ☻ʪ̋ɭɓ☻ʮȵ☻ʏ̍ʆɕɶɔ☻ᶗ☻ʘɱʆʤɂ 

☻2-5-5-2-☻:ɏɵɄɦʑɂ☻˃ɰɄʬʎʑɂ☻ʭ̍ʬɾɕʤɂ 

☻ʭ̍ᾟAAAAAAAAAAὠɓ☻˂Ịʍ☻ʨʬʎɔ☻ɑ̂ɰɄʬʎʑɂ☻ɒɄɦ̒̂ʠɕʤɂ☻ʃʎɈ☻ʮȹ☻ɝ̍ɥ☻ᵷ˃ɰɄʬʎʑɂ☻ɄyʦʠAAAAAAAAAAɺɈ☻ʢɲᶗɳʦʤ☻ɑAAAAAAAAAAʁɱʎʑɂ☻ɒȴAAAAAAAAAAɺ̡ʑɂ☻ʜ̒ʦAAAAAAAAAAɵ☻ɱəȶɕ˄

ʚʑ☻ɑ̍ɋʦɵ☻ʔ̋ɱʉ☻Ȳ̒ɺh☻̱ỈɄɕʤɄɉ̋☻ʢɂɳʤɳʤɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ɒɂɲɂṕḘʁᶗɂ☻ʮḛʫȶɕʤ☻ʨʂʕɜɂ☻ɒɂɰɄ̍ᾟήɂ☻̱Ị˄☻Ʉʬ̍ʕ☻ʮḛɋʯ̋☻.ʢɲᶗɳʤɂ☻ɑʫ̋Ʉ

☻:ɑʫ̋Ʉʚʬʦʤ☻ɐɭ̍ᾒήɂ☻ʔ̋ɱʊʤɂ 

- .ʮḛʶɄɡɓᶗɄɇ☻ʇʚɶᶽɂ☻ˍ☿☻ɱʉɄʱɕʤɂ 
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- .ɑʦɕʟʤɂ̋☻ɑɇᶚɾʤɂ☻˃ɳʝɱʫ☻rʫ☻ʨʞ☻ʛɇɄʆɓ☻˂Ịʍ☻ʨʬʎʤɂ̋☻ᵷʨɕʖʤɂ☻rʫ☻ʨ̍ʦʚɕʤɂ 

- .ʮḛɶˉȼɱʤɂ☻ʮḛˈʚʕᶟɂ☻ʮḛʶɄɡɓᶗɂ☻ʳʫ☻ʨʠʤ☻ɑˆʻʚɓ☻ʪɄʊʯ☻ʮḛʫȶɓ 

2-5-5-3-☻ˈʤɂɳʤɳʤɂ☻ɭʍɂʻʚʤɂ☻ʪɂṔḘɥɂ:(ɬɄʎɈᶟɂʺ☻ɑˈȼɄɺʰᶡɂ☻ɒɄɋˉɓṔḘʤɂ)☻ɑ 

☻ᵷɐɭɥɂ̋☻ɷ̄ᴬAAAAAɵȶɓ☻ɑɉɱɓ☻˂Ịʍ☻r˄ɬɄAAAAAAɺʫ̋☻ᵷɭɥɂ̋☻ʨʠAAAAAAɹ☻Ʉʬyʤ☻ʮḛȼɄɦɇ☻ʮȺʕ☻ᵷ(ʨʫɄᾚήɂ☻ʨʠ̍yʤɂ)☻ɭʬɕʎʑɂ☻̩ȽɄAAAAAAɺhɟ ɂ☻ʪɄʊɦʦʤ☻
ᴮ
Ʉʚʕ̋

.
ᴮ
ɄʫɄʬɓ☻ʮḛʖʦɕɪʫ☻ʮḛʝ̒ʦɵ☻Ʉʠʦɶɔ☻ʮȵ☻rʟʬ˄ 

:̱ỈɄɕʤɂ☻̒ɦɦʤɂ☻ʛʕ̋☻ᵷʢɲᶗɳʦʤ☻ʪ̋Ʉʚʫ☻ȲɄɦɋʤ☻ɑ̍ɵɄɵɜɂ☻ɒɄɋʦʆɕʑɂ☻ɿᾟ̍ίɓ☻Ʉɦɦʟʬ˄☻ʏʙɂ̒ʤɂ☻̱☿ 

☻.ɄʁɰɄ̍ẛẃɂ☻ʮ̋ɬ☻ɬ̒yᾒήɂ☻ʨʬɦɓ☻˂Ịʍ☻ɐɬɄʑɂ☻ɐɰɭʙ☻:ɑʫ̋Ʉʚʑɂ☻ʮḛʫȶɓ 

☻.ɑʙɄʆʤɂ☻ɱɺʰʺ☻ɼɄɾɕʫɂ☻:ɑʍʺɄʆᶽɂ☻ʮḛʫȶɓ 

☻ɑˈȼɄɺʰᶡɂ☻Ṕḛʑ☻ɱɽɄʱʎʤɂ☻ɑʫᶚɵ)☻ɑˈʚʕᶟɂ☻ʢɄʎʕᶟɂ☻ɑʬɟɄʱʤɂ☻ɑˈʚɇɄʆʤɂ☻ɑˈʚʕᶟɂ☻ɒᶗɄʚɕʯᶗɂ☻ʳʫ☻ɭᾚήɂ☻ɑˈɽɄɩ☻:ɑɇᶚɾʤɂ☻ʮḛʫȶɓ

☻ʨʎʖʤɂ☻ʳʫ☻ɭᾚήɂ☻ᵷɄʶṔḛʑʺ☻ʏʅɂʻʙ☻ʳʫP-D.( 

☻2-5-5-4-☻ʖʱɓ:ˍẺʻʯ☻ɯˈ 

☻ɯA̍Aʖɦɖɇ☻ʪɄAAʬɕʁᶗɂ̋☻ᵷɴ̋ɰɭAAʫ̋☻ɧ̍ᾚAAAAAAAAAAAAAAὛ☻ʨAAʠAAAAAAAAAAAAAAɺɈ☻ɭAAʚʎʤɂ̋☻ɒᶚAAAAAAAAAAAᴬAAɽ̒ʤɂ☻ɯA̍Aʖɦɓ☻ᵷʛ̂ɱᾚήɂ☻rʫ☻ɑA˄AɄAAʬᾚήɂ☻ᵷɐɭA̍Aɟ☻ɑA̍Aʍ̒ɦɇ☻ɬɂ̒ʫ

.ɑˈȼɄɺʰᶡɂ☻Ṕḛʑ☻ɱɽɄʱʎʤɂ☻ɑʫᶚɵʺ 

2-5-5-5-☻:ɒȴɺ̡ʬʦʤ☻ɑ̂ɰ̋ɭʤɂ☻ɑʯɄ̍ɾʤɂ 

.ɱɽɄɦʎʤɂ☻ɑʕɄʠʤ☻ɑ̂ɰ̋ɬ☻ɑʯɄ̍ɽ̋☻ɿɦʕ☻Ȳɂɱɟȹ☻ɏɡ˄☻ᵷɒȴɺ̡ʬʦʤ☻ɑ̍ʟ̍ʫɄɦ˄ɭʤɂ☻ɼɂ̒ᾟήɂ☻˂Ịʍ☻ʈɄʖᾚήɂ☻ʔɭẛẀ 

2-5-6-☻☻ɑˈɇɄʆʎʰᶗɂ(Vulnerability)☻:ʢɲᶗɳʤɂ☻rʍ☻ʭɟɄɦʤɂ☻ɰɱʂɕʤɂ̋ 

ɔ̩ȶɓ̋☻ᵷ
ᴮ
ᶗ̋ȵ☻ȲɄɦɋʦʤ☻ʨʫɄᾚήɂ☻ʨʠ̍yʤɂ☻ɑ˄Ʉʬɥ☻̱ỈɄɕʤɄɇ☻ᵷɑ̂ɱAAAAAAAAAAAAAAɺɌʤɂ☻ɐɄ̍ᾚήɂ☻˂Ịʍ☻ʈɄʖᾚήɂ☻˂Ỉȹ☻ʔɭẛẄ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑ˄Ʉʬᾚήɂ☻ʪ̒yʖʫ☻ʮȹ☻

☻ʨʠ̍ʁ☻ʭʦAAAAAAAɶ˅☻ʮȵ☻rʟʬ˄☻́ʯȺʕ☻
ᴮ
Ʉ̍ɌAAAAAAAɶh☻

ᴮ
Ʉ̍ʤɄʍ☻ɻɰɭʙ☻ʢɂɳʤɲ☻ʢ̒AᴬAAAAAɾɥ☻ɭɦʍ̋☻.ɑ̍ʯɄɛʤɂ☻ɑɟɰɭʤɄɇ☻ɑ̍ȼɄAAAAAAAɺhɟ ɂ☻Ṕḛʑ☻ɱAAAAAAAɽɄɦʎʤɂ☻ɑʫᶚAAAAAAAɵ

ẃɂ☻ʋɥᶚʯ☻Ʉʬɦ̄ɇ☻ᵷɱʝɯɓ☻ɰɂɱʁȵ☻ʢ̒ɾɥ☻ʮ̋ɬ☻ȲɄɦɋʤɂ☻ɱɽɄʱʎʤɂ☻ʵɯʶ☻ʮȵ☻ʳʫ☻Ʉʙᶚʆʯɂʺ☻.ɑˈȼɄɺʰᶡɂ☻Ṕḛʑ☻ɱɽɄʱʎʦʤ☻ʨʫɄʞ☻ʹɋɹ☻ɰɄˈẛ

☻ɑAAAAAAAAAɽɄɩ̋☻ɑ̂̒ ɥ̍̋☻ɑ˄ɬɄʫ☻ɱȼɄAAAAAAAAAɶɩ☻ɏɌAAAAAAAAAɶ˅☻ɻɰ̋ɭɇ☻˃ɯʤɂ☻ȲɄɦɋʤɂ☻ɰɄʬɛɖAAAAAAAAAɵᶗ☻ɗʙȸʫ☻ʔɄʚ˄ȹ☻ʭɕ˄☻ɄAAAAAAAAAʂ˄ȵ☻ɄʁɰɄ̍ẛẃɄɉ̋☻ᵷɂɭɟ☻ɑ̍ʤɄʑ

ɂ☻ʏʫ☻ɄẛẀɄAAAAAAɶɥ̋☻ɱAAAAAAɽɄɦʎʤɂ☻ɻɯẛẀ☻ʪɄʬɕʁᶗɂ☻˃ɱʁ̒ɟ☻ɱʫȵ☻́ʯȺʕ☻ɑ̍ɟɄɕʯȹ☻ʪȵ☻ɑ̍ʫɭɩ☻ɗʯɄʞ☻Ȳɂ̒AAAAAAɵ☻ɑ̂̒ ᾚ̍ήɂ☻ɒɄAAAAAAɶAAAAAAɵȸʬʦʤ☻ʪɂṕḘʤᶗ

☻.ɱȼɄɶᾟήɂʺ☻ɰɂɱʁᶟɂ☻ʨɋʦʚɓ☻ʔɭẛẀ☻ɑʬʉɄʱʤɂ☻ɒɂɬʻʠʤɂ☻ɄẛṨʦʍ☻ɿʱɓ☻ὃỮʤɂ☻ɑɽɄᾟήɂ☻ɒɄɋˉɓṔḘʤɂʺ☻ɒɄʅɂṔḘɹᶗɂ☻ɑʕɄʞ☻ʛˈɋʆɕɇ 

☻ʀɱʎɔ☻ɭɦʍ☻ɐṔḛɋʟʤɂ☻ɒɂɰɱʂɕʤɂ☻ʢ̒ɾɥ☻ʏɦʫ☻rʬʂɓ☻ʮȵ☻ɑ̍ʑɄʎʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ɒɂɬ̒ʠʤɂ☻̋ȵ☻ɭʍɂ̒ʚʦʤ☻rʟʬ˄☻ᶗ☻ᵷʏʙɂ̒ʤɂ☻̱☿

☻.ɐɱʫɭʫ☻ʢɲᶗɳʤ☻ɒȴɺ̡ʑɂ 

)☻ʨʠɺʤɂ☻ᾝὟʻ˄2-80ɂ☻ʃʎɈ☻(☻Ʉyʁɱʎɔ☻ɑɡ̍ɖʯ☻ɐɰɄẛṧʑɂ̋☻ɐɰɱʂɕʑɂ☻ɒȴɺ̡ʑɐɱʫɭʫ☻ʢɲᶗɳʤ☻☻ɑʚʚɦʫ̋☻ɑɵ̋ɰɭʫ☻Ʉẛẃȵ☻rʫ☻ʭʑɱʤɄɇ

.ɑˈʤɂɳʤɳʤɂ☻ɒɂɬʻʠʤɂ☻ɒɄɋʦʆɕʫ☻ɑʕɄʠʤ 
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☻ʢɂɳʤɲ☻ʢ̒ɾɥ☻ɭɦʍ☻ʡʤɮ̋☻ᵷȲɄɦɋʦʤ☻ɣȼɂɱʤɂ☻ɱʎɶʤɂ̋☻ɑʎʙ̒ɕʑɂ☻ɰɂɱʁɜɂ☻ɑʖʦʠɓ☻ʮḛɇ☻ɑɋɶ̡ʤɂ☻Ʉẛẃȶɇ☻ɑ̍ɇɄʆʎhɟɂ☻ʔɱʎh☻ʮȵ☻rʟʬ˄

ˈɇɄʆʎʰᶡɂ☻ʳʍ☻Ṕḗʎˇʺ☻ᵷɑʱˈʎʫ☻ɑˈʬɵɂ☻ɐɭɺɈ☻ʮḛɇ☻ɤʺɂṔḘ˄☻ʭʙɱɇ☻ʺȵ☻ɑˆʻȾʫ☻ɑɋɶʲɇ☻ɑ0☻☻ʺ1☻☻. 

.ɑ̍ʤɂɳʤɲ☻ʢɄʎʕɜ☻ɑʎʁɄᾟήɂ☻ɒȴɺ̡ʑɂ☻ɰɱʂɓ☻ɑɟɰɬ☻rʍ☻Ṕḗʎɔ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑ̍ɇɄʆʎhɟɂ☻ʮȹ☻ᵷʏʙɂ̒ʤɂ☻̱☿ 

 

)☻ʨʠɺʤɂ2-80ɑ̍ʤɂɳʤɲ☻ɒɂɬ̒ʞ̋☻ɭʍɂ̒ʚʤ☻
ᴮ
Ʉʚʕ̋☻ɑɵ̋ɰɭʫ☻Ʉẛẃȵ☻rʫ☻ʭʑɱʤɄɇ☻ɐɰɄẛṧʫ☻ɒȴɺ̡ʫ☻:( 

 

☻ɑɶ̄ȼɰ☻ɒɄ̂̒ɕɶʫ☻ɑəᶚə☻ʛʕ̋☻ɑ̍ɇɄʆʎhɟɂ☻ʗ̍ ɾ̡ɓ☻Ʉɦɦʟʬ̂̋☻ʢ̋ɭᾒήɂ)2-13:( 

- ☻ɑˈʤɄʍ☻ɑˈɇɄʆʎʰɂ(High Vulnerability - A)☻ɐȶɺ̡ʬʦʤ☻̱Ỉɂɳʤɳʤɂ☻Ȳɂɬɜɂ☻ʮ̒ʠ˄☻ɝ̍ɦɇ☻ɐṔḛɋʝ☻ɰɱʂɓ☻ɑɟɰɬ☻ʛʕɂ̒ɓ☻:

.
ᴮ
ɂɭɟ☻
ᴮ
Ʉʖ̍ʎʁ 

- ☻ɑʆɵʻɕʫ☻ɑˈɇɄʆʎʰɂ(Medium Vulnerability - C).
ᴮ
ɑʆɵ̒ɕʫ☻ɰɱʂɓ☻ɑɟɰɬ☻ʛʕɂ̒ɓ☻: 

- ☻ɑʂʖɪʱʫ☻ɑˈɇɄʆʎʰɂ(Low Vulnerability - F)ɐṔḛʒɽ☻ɰɱʂɓ☻ɑɟɰɬ☻ʛʕɂ̒ɓ☻:☻☻̱Ỉɂɳʤɳʤɂ☻Ȳɂɬɜɂ☻ʮ̒ʠ̂̋☻ᵷ
ᴮ
ɂɭɟ

.
ᴮ
ɂɲɄɕʬʫ☻ɐȶɺ̡ʬʦʤ 

☻ɒɄɟɰɬ☻ɷʬɩ☻ʛʕ̋☻ɰɱʂɕʦʤ☻ʗ̍ ɾ̡ɓ☻ɻᶚʍȵ☻ɰ̒ʞɯʑɂ☻ʗ̍ ɾ̡ɕʤɂ☻ʨɇɄʚ˄(1,2,3,4 & 5)☻ʢᶚɩ☻ʳʫ☻ʡʤɮ☻ʮɄˈɇ☻ʳʟʬˆʺ☻ᵷ

☻ʳʫ)☻ʢɄʠɹᶟɂ2-81☻☻ὂỮɥ2-85.( 
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)☻ʢ̋ɭᾒήɂ2-13ɑˈʤɂɳʤɳʤɂ☻ɑˈɇɄʆʎʰᶡɂ☻ʗˈʲɾɓ☻:( 

 

 

)☻ʨʠɺʤɂ2-81( 
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)☻ʨʠɺʤɂ2-82( 

 

 

 

☻ʨʠɺʤɂ)2-83( 
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)☻ʨʠɺʤɂ2-84( 

 

 

)☻ʨʠɺʤɂ2-85( 

:ɑˈʤɂɳʤɳʤɂ☻ɑˈɇɄʆʎʰᶡɂ☻˂Ịʍ☻ɐɱəȸᶽɂ☻ɑɶˉȼɱʤɂ☻ʨʫɂʻʎʤɂ☻ˍỊ˄☻Ʉʬˈʕ☻ʮḛɋʯ 

-☻ᵷ(ʨ̍ɽɄʖɕʤɂ̋☻r̂ ʠ̒ɕʤɂ)☻˃ɰɄʬʎʑɂ☻ʭ̍ʬɾɕʤɂ 

-☻ᵷˌȽɄɺʰᶡɂ☻ʪɄʊʱʤɂ 
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-☻ᵷɑˈȼɄɺʰᶡɂ☻ɒɄɋˉɓṔḘʤɂ 

-☻ᵷɤᶚɽᶗɂʺ☻ɑʯɄˈɾʤɂ 

-☻ᵷʇˈᾚᾇɂ☻ʇɵʻʤɂ☻ʏʫ☻ʢɬɄɋɕᶽɂ☻ʨʎʖʤɂ 

-☻☻ʢɬɄɋɕᶽɂ☻ʨʎʖʤɂ.ʏʙʻᶽɂʺ☻ɐȶɺʲᶽɂ☻ʮḛɇ 

2-5-6-1-☻:(ʨ̍ɽɄʖɕʤɂ̋☻r̂ ʠ̒ɕʤɂ)☻˃ɰɄʬʎʑɂ☻ʭ̍ʬɾɕʤɂ 

-☻☻ʨʠɺʤɂ)☻ɐȶɺ̡ʑɂ☻rʫ☻ɑʖʦɕɪʫ☻ʨɕʟʤ☻ɑɦʫɂṕḘʫ☻Ṕḛʑ☻ɒɂɲɂṕḘʁɂ☻rʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ2-86.( 

 

)☻ʨʠɺʤɂ2-86( 

-☻☻ʨʠɺʤɂ)☻ɒȴɺʲᶽɂ☻ʨɕʕ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ2-87.( 

 

)☻ʨʠɺʤɂ2-87( 

-☻ɑʍʻʬᾒᾇɂ☻ʨɕʖʤ☻ɑʁɱʎʫ☻ɒȴɺʲʫ☻☻ʨʠɺʤɂ)2-88.( 
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)☻ʨʠɺʤɂ2-88( 

 

-☻ɐṔḛɾʚʤɂ☻ʛɇɂʻʆʤɂ☻ɬʻɟʺ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ☻☻ʨʠɺʤɂ)2-89.( 

 

)☻ʨʠɺʤɂ2-89( 

-☻ɐṔḛɾʚʤɂ☻ɐɭʬʍᶟɂ☻ɬʻɟʺ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ☻☻ʨʠɺʤɂ)2-90.( 

 

)☻ʨʠɺʤɂ2-90( 

2-5-6-2-☻:(ʨʫɄᾚήɂ☻ʨʠˈʸʤɂ)☻ˌȽɄɺʰᶡɂ☻ʪɄʊʱʤɄɇ☻ɑʆɋɓɱᶽɂ☻ɑˈɇɄʆʎʰᶡɂ 

-☻☻Ṕḛʑ☻ɑˆʻʚɓ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵɑˈʕɄʞ☻☻ʨʠɺʤɂ)2-91.( 
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)☻ʨʠɺʤɂ2-91( 

 

-☻ɑ̍ʦʠ̍yʤɂ☻̩hɄɋʑɂ☻̱☿☻ɑʫɭɪɕɶʑɂ☻Ȳʨʑɂ☻ʮɂɰɭɟ☻̩ʊɺɔ̋☻ɰɄ̍ẛẃɂ☻rʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ☻☻ʨʠɺʤɂ)2-92.( 

 

)☻ʨʠɺʤɂ2-92( 

2-5-6-3-☻:ɑˈȼɄɺʰᶡɂ☻ɒɄɋˉɓṔḘʤɄɇ☻ɑʆɋɓɱᶽɂ☻ɑˈɇɄʆʎʰᶡɂ 

-☻ɑˆɱᾒᾛήɂ☻ˌʰɄɋᶽɂ☻ˍ☿☻ʛˆʻʆɕʤɂ☻ɆɄˈʑ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ☻☻ʨʠɺʤɂ)2-93.( 
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)☻ʨʠɺʤɂ2-93( 

-☻☻ɏˉʱɦɓʺ☻ˌʰɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʁɱʎʤɂ☻ɧˈʦᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶɖʤɂ☻ˍ☿☻ɿʚʯ☻ʺȵ☻ᵷɑᾚίᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶᶽɂ☻ɑˈʯʻɕˉɋʤɂ☻ɒȴᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʲᶽɂ☻ɐɭʬʍȵ☻ʛˆʻʆɓ☻ɆɄˈʑ☻ʳʍ☻ɑʬɟɄʯ☻ɰɂɱᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʁȵ

ˌʰᶗʻʆʤɂ☻ɧˈʦɶɖʤɂ☻☻ʨʠɺʤɂ)2-94.( 

 

)☻ʨʠɺʤɂ2-94( 

-☻ɭʚʎʤɂ̋☻ʮɂɰɭᾒήɂ̋☻ɐɭʬʍɜɂ☻ʛ̂̒ʆɓ☻ɆɄ̍ʑ☻ɑɡ̍ɖʯ☻ɑᾚίɶʑɂ☻ɑ̍ʯ̒ɕ̄ɋʤɂ☻ɒȴɺ̡ʬʦʤ☻ʨʫɄʞ☻ɰɄ̍ẛẃɂ☻☻ʨʠɺʤɂ)2-95.( 

 

ʨʠɺʤɂ☻)2-95( 

2-5-6-4-☻:ɑʯɄˈɾʤɂʺ☻ɤᶚɽᶡɄɇ☻ɑʆɋɓɱᶽɂ☻ɑˈɇɄʆʎʰᶡɂ 

)☻ʨʠɺʤɂ☻ʮḛɋ˄2-96.ɑ̍ʤɄʍ☻ɐɭɺɈ☻ɑ̍ʤɂɳʤɲ☻ɑʚʆɦʫ☻̱☿☻ʭȼɄʙ☻ὂỰɋʑ☻ɤᶚɽɟɂ☻ɑ̍ʦʬʍ☻ɭɦʍ☻
ᴮ
ɄȾʅɄɩ☻

ᴮ
ɂɰɄ̍ɩ☻( 
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)☻ʨʠɺʤɂ2-96( 

2-5-6-5-☻:ʇˈᾚᾇɂ☻ʇɵʻʤɂ☻ʏʫ☻ʢɬɄɋɕᶽɂ☻ʨʎʖʤɄɇ☻ɑʆɋɓɱᶽɂ☻ɑˈɇɄʆʎʰᶡɂ 

-☻☻ʘɱʆʤɂ☻ɐɱʁɄʉ☻rʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ)☻ʨɽɄʖʤɂ☻ʀɱʍ☻ɑ˄Ʉʖʝ☻ʪɭʍ☻ɏɌɶɈ☻ɐɰ̋Ʉɡɕʑɂ☻̩hɄɋʬʦʤʨʠɺʤɂ☻2-97.( 

 

)☻ʨʠɺʤɂ2-97( 

-☻)☻ɐɰ̋Ʉɡʫ☻ɐȶɺ̡ʫ☻rʫ☻ɱɽɄɦʍ☻ʇʙɄɶɔ̋☻ɰɄ̍ẛẃɂ☻rʍ☻ɑʬɟɄʯ☻ɰɂɱʁȵ2-98.( 

 

)☻ʨʠɺʤɂ2-98( 

2-5-6-6-☻:ʏʙʻᶽɄɇ☻ɑʆɋɓɱᶽɂ☻ɑˈɇɄʆʎʰᶡɂ 

)☻ʨʠᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʤɂ☻ᾝᴬᴬᴬᴬᴬᴬᴬᴬᴬὟʻ˄2-99☻ʳʍ☻ɑʬɟɄʱʤɂ☻ɰɄəᶝɂ☻ʭˈᾟᴬᴬᴬᴬᴬᴬᴬᴬᴬὠɓ☻˂Ịʍ☻ʨʬʎɔ☻ὃỮʤɂ☻ɒᶗɄᾚήɂ☻ɑʕɄʞ☻(☻ʏʙʻᶽɂ☻ˍ☿☻ɑˈʤɂɳʤɳʤɂ☻ɞɂʻʫᶟɂ☻ɰɄᴬᴬᴬᴬᴬᴬᴬᴬᴬɺɖʯɂ

☻ɻɯʁ☻
ᴮ
Ʉʚɥᶗ☻ʮḛɋ̡ɵ̋☻ᵷɑ̍ɵɭɦyʤɂ☻ɒȴɺ̡ʑɂ☻̱☿☻ɑɉ̒ʑɱʫ☻Ṕḛʑ̋☻ɐɬ̒ʬɦʫ☻Ṕḛʑ☻ɒɂɰɄ̍ẛẃɂ̋☻ɰɂɱʁȵ☻ɏɌɶɔ☻ɭʙ☻ὃỮʤɂ̋☻ᵷɄyɽɂ̒ɩ☻Ṕḛʒɔ̋

.ɒᶗɄᾚήɂ 



 

010-FM-EPP-MU Issue date: 01November2025 Issue no.1 Page 170 | 129 Page 1l1 

 

 

)☻ʨʠɺʤɂ2-99( 

-☻)☻ɑɇṔḘʤɂ̋☻ɐȶɺ̡ʑɂ☻ʮḛɇ☻ʮḛɦʆʤɂ☻ɐɱʁɄʉ☻Ȳ̒ɺh☻ɑɡ̍ɖʯ☻ɒɂɰɄ̍ẛẃɂʨʠɺʤɂ☻2-100.( 

 

)☻ʨʠɺʤɂ2-100( 

-☻)☻̱☿ɂɱʑ̒ɋʆʤɂ☻ʏʙ̒ʑɂ☻ʭʟɦɇ☻̋ȵ☻ɏɌɶɈ☻Ʉyʬ̍ᾟὠɓ☻ʭɓ☻ɒɂɲɂṕḘʁᶗ☻́ʍ̒ʂɩ☻ɏɌɶɈ☻ὂỰɋʫ☻ɰɄ̍ẛẃɂʨʠɺʤɂ☻2-101.( 
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)☻ʨʠɺʤɂ2-101( 

 

-☻)☻(ɑʤɄɵȹ)☻ʏ̍ʬɕʦʤ☻ɑʦɇɄʙ☻Ɇɱɓ☻˂Ịʍ☻ɐɬɄɺʫ☻̩hɄɋʑ☻ɒɂɰɄ̍ẛẃɂ̋☻ɰɂɱʁȵʨʠɺʤɂ☻2-102.( 

 

)☻ʨʠɺʤɂ2-102( 

-☻Ḙʤɂ☻ʘᶗɳʯɂ☻ɏɌɶɈ☻ɐɰɱʂɕʫ☻ɐȶɺ̡ʫ̋☻ᵷɑ̂ɱᾟὛ☻ʨɕʝ☻ʄ̒ʚɵ☻ɱʆɩ☻ʢɄʬɕɥɂ)☻ɑɇṔʨʠɺʤɂ☻2-103.( 
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)☻ʨʠɺʤɂ2-103( 

 

-☻)☻ɑ̍ʤɂɳʤɳʤɂ☻ʛʤɂ̒ʖʤɂ☻rʫ☻ɑɋ̂ɱʚʤɂ☻ɒȴɺ̡ʑɂ☻ɰɱʂɓ̋☻ɰɄ̍ẛẃɂʨʠɺʤɂ☻2-104.( 

 

)☻ʨʠɺʤɂ2-104( 

2-5-7-☻:(Ʉ̂ɰ̒ɵ☻̱☿☻̩hɭʑɂ☻ʌɄʕɭʤɂ☻ɰɬɄɾʫ☻rʫ)☻˃ɰ̒ɶʤɂ☻̩hɭʑɂ☻ʌɄʕɭʤɂ̋☻ʢɲᶗɳʤɂ 

:ʢɂɳʤɳʤɂ☻ʻʶ☻Ʉʫ 

- ☻ʌɄʚɇ☻ʗʦɕɪʫ☻̱☿☻ɘɭɦɓ☻Ʉʫ☻
ᴮ
ɂṔḛɛʝ☻ɑ̍ʎ̍ɋʅ☻ɐɱʁɄʉ☻ʢɂɳʤɳʤɂ☻́ɇ☻ɱʎAAAAAAɺ˅☻ᶗ☻

ᴮ
Ʉʖ̍ʎAAAAAAʁ☻ʮ̒ʠ˄☻Ʉyʬʊʎʫ☻ʮȵ☻ʭʑɰ☻̋☻ᵷʀɰɜɂ

.ʪ̒̍ʤɂ☻ὂỮɥ☻Ʉʯɱʆʙ☻̱☿☻ɑʦəɄʫ☻Ʉʁɭʁɂ̒ɹ☻ɗʤɂɲ☻ᶗ☻ɐɱʫɭʫ☻
ᴮ
ɂɰɄəȳ☻Ʉyʂʎɋʤ☻ʮȵ☻ᶗȹ☻ʮɄɶhɟ ɂ 

- ☻ʓ̌ɱʖɓ☻̱ỈɄɕʤɄɇ☻ᵷʘᶗɳʯɂ☻̋ȵ☻ɆɰɄʚɓ☻̋☻ɭʍɄɋɓ☻rʫ☻ɑ̍AAAAAAᴬAʁɰɜɂ☻ɐɱAAAAAAAAɺʚʤɂ☻̱☿☻ɐɬ̒ɟ̒ɂʑ☻ɰ̒ᾟAAAAAAAAὝʤɂ☻ɑʝɱɥ☻rʍ☻ʢɲᶗɳʤɂ☻ʭɡɦɓ̋

.ʀɰɜɂ☻rʅɄɇ☻̱☿☻ɑʯɳᾟᾇɂ☻ɑʙɄʆʦʤ☻̩ȽɄɡʕ☻☻ 

- ☻˂Ỉ̋ɜɂ☻ɑAAAɶ̄ȼɱʤɂ☻ɐɳyʤɂ☻ɏʚʎɔ☻ɭʙ̋☻,ʛȼɄʙɬ☻ʏAAAʂɇ☻ὂỮɥ☻ʢ̒ʆɓ☻ɭʙ̋☻ʮɂ̒ə☻ʏAAAʂɇ☻ʢɂɳʤɳʤɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ɐɳyʤɂ☻ʪ̋ɭɓ☻ɭʙ

.(ɑ˄ɬɂɭɓɰɂ)☻Ʉẛṧʫ☻ʗʎʁȵ☻ɑʚɥᶗ☻ɑ̂̒ʯɄə☻ɒɂɳʁ 
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- ☻ȸɋ̡ɕʤɂ☻ʮɂɭ̍ʫ☻̱☿☻ʭʦʎʤɂ☻ʪɭʚɓ☻ʭʑɰᵷʢɲᶗɳʤɄɇ☻☻ὂỮɥ☻ɰɯʎɕᶽɂ☻ʳʫ☻ʹʯȵ☻ᶗȹᵷʮᶝɂ☻☻ʨʬɕɦʫ☻ʢɂɳʤɲ☻ɐ̒ʚʤ☻ʛ̍ʙɭʤɂ☻ɭ˄ɭɦɕʤɂ

☻ʹʍʻʙʺ☻ʮɄʠʫʺʫɲ̋ᵷʹʯɄ☻.ʪɂʺɭʤɂ☻˂Ịʍ☻ʨəɄᶽɂ☻ʢɄʬɕɥᶗɂ☻ɂɯʶ☻ɑʸɟɂʻʫ☻ʭʦʎɕʯ☻ʮȵ☻ʳʫ☻Ʉʱʤ☻ɭɇ☻ᶗ☻ʮɄʞ☻ɂɯʤ 

:ʢɲᶗɳʤɂ☻rʍ☻ɑʬɟɄɦʤɂ☻ɰɂɱʁɜɂ̋☻ɱȼɄɶᾟήɂ☻ɆɄɋɵȵ 

- .
ᴮ
Ʉ̍ȼɳɟ☻̋ȵ☻

ᴮ
Ʉ̍ʦʞ☻̩hɄɋʑɂ☻ɰɄ̍ẛẃɂ 

- .ɱʍɯʤɂ☻ɑɡ̍ɖʯ☻ɐɰ̒ẛṥʑɂ☻ɑ̂ɱɺɌʤɂ☻ʨʎʖʤɂ☻ɬ̋ɬɰ 

- ☻ȲɄʖʅᶡɂ☻ʵɄˈʫ☻ɿʚʯ☻ɏɌɶɈ☻ɑʬʙɄʖɕᶽɂ☻ʛȼɂɱᾚήɂ ʢ̒ɽ̒ʤɂ☻ɑɉ̒ʎɽ̋☻ήɂ☻ʏʙɂʻʫ☻˂Ỉȹ.ʛˆɱᾚ 

- ☻ɘɄəᶟɂᵷʇʙɄɶɖᶽɂ☻ ̋ ȵ☻ɒɄ˄Ṕḙʤɂʺ☻.̓ɱɩɜɂ☻ʀɂɱʑɜɂ 

- .ɑˈȼɄɉɱʸʟʤɂ☻ɑʙɄʆʤɂ☻ɒᶚɇɄʞ☻ɰɄˈẛẃɂ 

:ʢɂɳʤɳʤɂ☻ʌʻʙʺ☻ʨɋʙ☻ʹʦʎʖʯ☻ʮȵ☻ɏɡ˄☻Ʉʫ 

1. ☻ʢɂɳʤɳʤɂ☻ɆɄɋɵȵ☻˂Ịʍ☻ʔɱʎɕʤɂɄʁɰɄəȳ̋. 

2. ☻ʢ̋Ʉɦɕʫ☻̱☿☻ὁἓʯ☻̋:ɭˈʤɂ 

- .ɑ̂ɰɄʆɋʤɄɇ☻ʨʬʎ˅☻˃̋ɭ˄☻ɤɄɋɾʫ 

- .ɑ̂ɰɄʆɋʤɄɇ☻ʨʬʎ˅☻̒˄ɬɂɰ☻ɲɄyɟ 

- ☻)☻˃̋ɭ˄☻ȲɄʖʅȹ☻ɲɄyɟ2☻☻ʺȵ6☻ʓʝ☻.(☻ɐɰɬ̒ɋʤɄɇ☻ʨʬʎ˅ 

- .(☻ɑˆʺɬᶟɂ☻ɄẛẁɄˆʻɕɦʫ☻˂Ỉȹ☻ʔɄʂ˄☻)☻ˍỈʺȵ☻ʔɄʎɵȹ☻ɑɋˈʚɥ 

.(☻ʪɂɭɪɕɵᶚʤ☻ʀɂɱʑɜɂ☻ɻɯʁ☻ɑ̍ɥᶚɽ☻̋☻ɑ̂ɳʁɄɟ☻̋☻ɬ̒ɟ̋☻rʫ☻˃ɰ̋ɭʤɂ☻ɭʝȶɕʤɂ☻) 

3. )☻ɭɶʤɂ☻ʭʟɦʫ☻ˌʠˈɖɵᶚɇ☻ȲɄʍʺ☻ˍ☿☻Ɇɱɺʦʤ☻ᾝήɄɾʤɂ☻ȲɄᶽɂ☻ʳʫ☻ɑˈʬʟɇ☻ʈɄʖɕɥᶗɂ10☻.(ṔḘˈʤ 

4. ☻ɑʤʻʸᴬᴬᴬᴬɶɈ☻ɧʬᴬᴬᴬᴬɶ˅☻ʨʠᴬᴬᴬᴬɺɈ☻ʹˈʕ☻ɘɄəᶟɂ☻ʏʆʙʺ☻ʮɄʠᶽɂ☻ɏˉɓɱɓ☻ʺ☻ɏʦʎʤɄɇ☻ɒɂɱʬᶽɂ☻ʨʒᴬᴬᴬᴬɺɔ☻ᶗ☻ʺ☻ᵷʨʚʱɕʤɂ☻ʺ☻ɑʝɱᾚήɂ☻ɑˆɱɥʺ

...Ʉʶɂʻɵʺ☻ʛ˄ɬɄʱɾʤɂ 

5. .ɄẛẀ☻ɬɂɱʕɜɂ☻ʏ̍ʬɟ☻ʗ̂ɱʎɔ̋☻ʨʬʎʤɂ☻ʮɄʠʫ☻̱☿☻̋ȵ☻ʢṕḚʑɂ☻̱☿☻ɑ˄Ʉʬᾚίʤ☻
ᴮ
ɂṔḛʕ̒ɓ☻rʝɄʫɜɂ☻Ṕḙʝȵ☻ʔɄɺʟɕɵɂ 

6. ☻ɗˈɌɛɓᵷʔʻʕɱʤɂ☻☻ˌʰɂʺȵ☻ᵷɒɄˆɱʶɳᶽɂᵷɑʱˆɳʤɂ☻ʨʠɺɈ☻ʮɳᾟήɂ☻ὂỮɥ̋☻.ʀɰɜɂ☻ɒṕḘʁɂ☻Ʉʫ☻ɂɮȹ☻ɄẛẀᶚʚʯɂ☻ʮ̋ɬ☻ʢ̒ɦ˄☻ɭ̍ɟ 

7.  ̋☻Ṕḛɋʟʤɂ☻ʭᾒᾛήɂ☻ɒɂɮ☻ʀɂɱʑᶟɂ☻ʏʁ˂Ịʍ☻ɑʦˈʚɛʤɂʺ☻ᵷʀɰɜɂ☻.ɱʫɜɂ☻ʪɳʤ☻ɂɮȹ☻ʮɳᾟήɂ☻rʫ☻˂Ịʖɶʤɂ☻ʔ̒ʕɱʤɂ☻˂Ịʍ☻̋ȵ 

8. ☻ɰɬɄᴬᴬᴬɾᶽ☻ɑᴬᴬᴬɶˉȼɱʤɂ☻ɧˈɓɄʖᶽɂ☻ʳʝɄʫȵ☻˂Ịʍ☻ʗˆɱʎɕʤɂᵷʢṕḚʑɂ☻ɑʙɄʆʤɂ☻Ị˂ʍ☻ɏ̂ɰɭɕʤɂ̋☻☻ɰɄˈɕʤɂ☻ʨᴬᴬᴬɾʕ☻ˍ☿☻ɄʸʤɄʬʎɕᴬᴬᴬɵɂ☻ɑˈʖˈʝ

.Ȼɰɂ̒ʆʤɂ☻ɒᶗɄɥ☻̱☿☻ɲɄʒʤɂ☻ɑʯɂ̒ʆɵȵ☻̋☻ɻɄ̍ʑɂ☻ɑʟɋɹ☻ʘᶚʑȹ☻̋☻̩ȽɄɉɱyʟʤɂ 

:ʢɂɳʤɳʤɂ☻ȲɄʱəȵ☻ʹʦʎʖʯ☻ʮȵ☻ɏɡ˄☻Ʉʫ 

1. ☻.ʳˆɱɩᶝɂ☻ɑȼɭẛṥɇ☻ʭʙʺ☻ʡȼʺɭẛẀ☻ʋʖɕɥɂ 
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2. :ȲɄɦɇ☻ʨɩɂɬ☻̋ȵ☻ʢṕḚʑɂ☻̱☿☻ɗɦʝ☻ɂɮȹ 

V .ɐɄɡɦʤɂ☻ɞɰɄɪʫ☻̋☻Ɇɂ̒ɇɜɂ☻̒ɦʯ☻
ᴮ
ɄɉɰɄʁ☻ʏʕɭɦɓ☻ᶗ 

V .ɭʍɄɾᶽɂ☻ʪɭɪɕɶɔ☻ᶗ 

V ☻Ṕḛʑ☻ʮɳᾟήɂ☻̋☻ʮɂɰɭᾒήɂ☻˂Ịʍ☻ɑʚʦʎʑɂ☻ʔ̒ʕɱʤɂ☻̋☻ɒɄ˄Ṕḙʤɂ☻̋☻rɩɂɭʑɂ☻̋☻Ʉ˄ɂɱʑɂ☻̋☻ɯʕɂ̒ɦʤɂ☻rʍ☻ɭʎɕɇɂ.ɑɕɌɛᶽɂ 

V ☻ɑʤ̋Ʉʅ☻ɗɦɓ☻̋ȵ,☻ɑʕɱʒʤɂ☻ɑ̂̋ɂɲ☻̱☿☻̋ȵ☻̱Ịɩɂɬ☻ɆɄɇ☻ɑɋɕʍ☻ɗɦɓ☻ȲɄʚɋʤɂ☻̋ȵ☻ʔ̒ʙ̒ʤɄɇ☻:ʡɶʖɦʤ☻ɑ˄Ʉʬᾚήɂ☻ɱʕ̋

.ɱˆɱɵ☻ὂỮɥ☻ʺȵ☻ɑʱˉɕʫ 

3. :☻ʌɰɄɺʤɂ☻ˍ☿☻ɗʱʝ☻ɂɮȹ 

V ☻.ɸȶɟ☻ɑʅɄɉɰ☻̋☻Ȳ̋ɭẛẀ☻ᵷɑʚ˄ɭɥ☻̋ȵ☻
ᴮ
ᶚɛʫ☻ɑɥɄɵ☻ᵷ☻ʔ̒ɺʟʫ☻ʮɄʠʫ☻˃ȵ☻̒ɦʯ☻́ɡɓɂ 

V .ʌɰɂʻɺʤɂ☻ˍ☿☻ʏʟɶɖɓ☻ᶗ☻ʺ☻ʃʝɱɓ☻ᶗ 

V Ḛʫ☻˂Ỉȹ☻ɐɬ̒ʎʤɂ☻ʢ̋Ʉɦɓ☻ᶗ.ɐɳʸʤɂ☻ὃ♫ɕʲɓ☻ʮȵ☻˂Ỉȹ☻ʡʤṕ 

V .ɑˈʤɄʎʤɂ☻ˌʰɄɋᶽɂ☻ʺ☻ᵷɄẛṧʫ☻ʭ˄ɭʚʤɂ☻ɑɽɄɩ☻ʺ☻ˌʰɄɋᶽɂ☻ʳʍ☻ɭʎɕɇɂ 

V .ɰɄ̍ẛẃᶚʤ☻ɑʁɱʎʑɂ☻ɑ̍ʤɄʎʤɂ☻ʮɂɰɭᾒήɂ☻̋☻ɒɂɰɭɦɦʑɂ☻rʍ☻̋☻̱ỈɄʎʤɂ☻ɱɓ̒ɕʤɂ☻ɞɂɱɇȵ☻rʍ☻ɭʎɕɇɂ 

4. :ɐɰɄ̍ɵ☻ɬ̒ʚɓ☻̋ȵ☻ɑʦʕɄɥ☻̱☿☻ɗɦʝ☻ɂɮȹ 

V ☻ᵷɰ̒AAAAAᴬAɶᾒήɂ☻̋☻ᵷɒɂɰɭɦɦʑɂ☻̋☻ʮɂɰɭᾒήɂ☻̋☻ᵷ̩hɄɋʑɂ☻rʍ☻
ᴮ
ɂɭ̍ʎɈ☻ɑɉɱʎʤɂ☻ʗʙ̋ȵ☻ɱɓʻɕʤɂ☻ɞɂɱɇȵ☻ʺ☻ᵷʘɄʖʯᶟɂ☻ʺ

.ȲɄɉɱʸʟʤɂ☻ɒᶚɇɄʞʺ☻,ˍỈɄʎʤɂ 

V .☻ɐɳyʤɂ☻ȲɄẛṥʯɂ☻ὂỮɥ☻ɄʁɰɬɄʒɔ☻ᶗ☻̋☻ɑɉɱʎʤɂ☻̱☿☻ʛɇɂ 

 

:ʢɂɳʤɳʤɂ☻ɏʚʍ☻˂Ỉʺᶟɂ☻ʛȼɄʙɭʤɂ☻ˍ☿☻ʹʦʎʖʯ☻ʮȵ☻ɏɡ˄☻Ʉʫ 

- .ɑʚɥᶗ☻ɑˆʻʯɄə☻ɒɂɳʶ☻ɘʺɭɥ☻ʏʙʻɓ☻ʺ☻ᵷʳˆɱɩᶝɂ☻ʮḖʬʅ☻ʺ☻ʡȼʺɭʶ☻˂Ịʍ☻ʋʕɄɥ☻ʺ☻ȵɭʶɂ 

- ☻ɄẛṦɋɓ☻ὃỮʤɂ☻ɒɂɬɄɹɰɟɂ☻ʏɋɓɂ☻̋☻̒˄ɬɂɱʤɂ☻ɧɕʕɂ.ɑˈʱʎᶽɂ☻ɒɄʸᾒήɂ 

- .ɲɄʒʤɂ☻ɒɄʯɂʻʆɵȵ☻ʘᶚʑȹ☻ʭʟɥɂ☻ʺ☻ȲɄɉɱʸʟʤɂ☻ʺ☻ȲɄᶽɂ☻:ɑʙɄʆʤɂ☻ɰɬɄɾʫ☻ʨɾʕɂ 

- .ʭẛṥʫᶚɵ☻ʳʫ☻ɭʝȶɓ☻ʺ☻ʡʎʫ☻ʳ˄ɭɟɂʻɕᶽɂ☻ɭʚʖɓ 

- ☻ʨAAɇɄAAʚʤɂ☻ɲɄAAʒʤɄAAɇ☻
ᴮ
ɄAAʎɋAAAAAAAAAAAAAAɺʫ☻̒ᾒήɂ☻ʮ̒ʠ˄☻ɭAAʚʕ☻ɆɄAAʚɛʤɂ☻ɬɂ̒ʍȵ☻ʨAAʎAAAAAAAAAAAAAAɺɔ☻ᶗ☻̋☻ɒɄAAʍᶗ̒ʤɂ☻ʨAAʬʎɕAAAAAAAAAAAAAAɶɔ☻ᶗ☻̋☻rɩɭAAɓ☻ᶗ

.ɰɄɡʖʯᶚʤ 

- ☻ɑˈȼɄɉɱʸʟʤɂ☻ɯɩȴᶽɂ☻ʺ☻ɧˈɓɄʖᶽɂ☻ʪɭɪɕɶɔ☻ᶗ.̩ȽɄɉɱyʝ☻ɴɄʫ☻ɬ̒ɟ̋☻rʫ☻
ᴮ
Ʉɋɶɦɓ̋☻ɏɌɶʤɂ☻ɷʖɦʤ 

- .ɐɰɄʯɟɂ☻̱☿☻(☻ʨ̍ɋʤɂ☻)☻ɑʕɄᾒήɂ☻ɒɄ̂ɰɄʆɋʤɂ☻ʪɂɭɪɕɵɂ 
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- ☻̋ȵ☻ɐɮ̒ɩ☻̋ȵ☻,ʪɂɱɥ☻̋ȵ☻ʪ̋ɳʦʤɂ☻ɭɦʍ☻ʗʆʎʬɇ☻ʡyɟ̋̋☻ʡAAAAAAAᴬAAAAAɵȵɰ☻ʭɥɂ☻̋☻Ȳɂɯɥ☻ɷɌʤɂ̋☻,ʮḛʫɭʚʤɂ☻˃ɰɄʍ☻ʨʚɦɖɓ☻ᶗ

.ʡʤɮ☻ɏʦʆɕ˄☻ɷʚʆʤɂ☻ʮɄʞ☻ɂɮȹ☻Ȳʔɭʤɂ☻ɝʎɋɓ☻
ᴮ
ɄɇɄ̍ə☻ɱʂɦɕɵɂ☻̋☻.ɏʦɽ☻ʀɱʑ☻˃ȵ 

- ʟɶʲᶽɂ☻ɬɂʻᶽɂ☻ʗʊʯ.Ʉʁɂ̒ɵ̋☻ʮɄʁɭʤɂ☻̋☻ɑ̍ʤ̋ṔḘɋʤɂ☻ɬɂ̒ʑɂ☻̋☻ʢ̒ɦʟʤɄʞ☻
ᴮ
ɂɰ̒ʕ☻ʢɄʎɕɹᶚʤ☻ɑʦɇɄʚʤɂ☻ɑɋ 

- .́ʎʫ☻ʨʫɄʎɕʤɂ☻ʨɋʙ☻ȲɄʖʅɟɂ☻ɞ̒ʖɇ☻ʨɾɓɂ☻
ᴮ
ɂṔḛɋʝ☻ʛ̂ɱᾚήɂ☻ʮɄʞ☻ɂɮȹ☻̋☻ᵷ

ᴮ
ɂɰ̒ʕ☻ʛ̂ɱᾚήɂ☻ɒɄ˄ɂɭɇ☻ɭʬɩȵ 

- ☻.ʭʶɂɬ☻ɱʆɪɇ☻ɐɬɭʸʫ☻ʭẛẁɄˈɥ☻ʳʟɓ☻ʭʤ☻Ʉʫ☻ɑʒˈʦɇ☻ɒɄɇɄɽȺɇ☻ʮḛɇɄɾᶽɂ☻ʜɱɦɓ☻ᶗ 

- ȵ☻ɱɇɭɕɖɵ☻ὃ♫ʕ☻ɑʖˈʤᶟɂ☻ɒɄʯɂʻˈᾚήɂ☻ʛʦʅȵ.Ʉʸɶʖʱɇ☻Ʉʶɱʫ 

- ☻ɆɱAAAAAAAAAAAAʂɓ☻ɭʚʕ☻ɰɄẛẃɜɂ☻̋☻ɒɂṔḛɦɋʤɂ☻ʔɄʖAAAAAAAAAAAAʁ☻̋☻ɱɦɋʤɂ☻ɀʅɄAAAAAAAAAAAAɹ☻rʍ☻ɭʎɕɇɂ☻ᵷɐɰɄ̍AAAAAAAAAAAɶAʤɂ☻̱☿☻̋ȵ☻Ȳɂɱʎʤɂ☻̱☿☻ɗɦʝ☻ɂɮȹ

.ɰɄẛẃᶟɂ☻ʔɄʖʁ☻ɰɄẛṧɓ☻ɭʙʺ☻ᵷʢɂɳʤɳʤɂ☻ʳʍ☻ɑʬɟɄʱʤɂ☻ɭᶽɂ☻ɞɂʻʫȵ☻ɀʅɄɺʤɂ 

:ʢɂɳʤɳʦʤ☻ɑʚɥᶚʤɂ☻ɒɄʍɄɶʤɂ☻ʢᶚɩ☻ʹʦʎʖʯ☻ʮȵ☻ɏɡ˄☻Ʉʫ 

- ẁɂɬɄɹɰȹ☻ɯʖʯ☻̋☻ɑʍɂɮɟɂ☻ɄẛṦɋɓ☻ὃỮʤɂ☻ɒɄʬ̍ʦʎɕʤɂ☻ʏɋɓɂ.ɑʙɭɇ☻Ʉẛ 

- .ɑʚɥᶚʤɂ☻ɑ̂̒ʯɄɛʤɂ☻ɒɂɳyʤɂ☻rʫ☻ɭ̂ɳʫ☻ʏʫ☻ʨʫɄʎɕʦʤ☻
ᴮ
ɂɳʁɄɟ☻rʝ 

- .ʀɄʚʯɜɂ☻ɗɦɓ☻ʮ̒ʯ̒ʕɭʫ☻̋ȵ☻ʮ̋ɰ̒ɾɦʫ☻ʭẛẃȵ☻ʔɱʎɔ☻r˄ɯʤɂ☻ɼɄᾟὉɜɂ☻rʍ☻ɮɄʚʯɟɂ☻ʘɱʕ☻ʭʦʍɂ 

- .ʮḛɇɄɾᶽɂ☻ʺ☻ʳˆɱɩᶝɂ☻ʢɄɥ☻ʺȵ☻ʡʤɄɥ☻ʗɽʺ☻ˍ☿☻ʓʤɄɋɓ☻ᶗ☻ʺ☻ɏᾟὝɓ☻ᶗ 

- ☻ᵷɑˈʤɭɕʫ☻ɑˈȼɄɉɱʸʝ☻ʜᶚᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵȵ☻ɄẛṨʕ☻ɭɟʻɓ☻ὃỮʤɂ☻ʳʝɄʫᶟɂ☻ʳʫ☻ɆṔḘʚɓ☻ᶗ☻ɴɄʬɓ☻˂Ịʍ☻ˌʰɭʎʫ☻ʭᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɶɟ☻˃ȵ☻ɷʬʦɓ☻ᶗʺ

.ɄẛẀ 

- ☻ɐɄʖɾʫ☻ʪɂɭɪɕɵɄɇ☻(Ʉʸɦˈɹɱɓ)☻Ʉẛṥˈʖɾɓ☻ʺ☻Ʉʸɾɦʕ☻ʨɋʙ☻ɑʕʻɺʟᶽɂ☻ɒɄˆʺɄᾚήɂ☻ʺȵ☻ɑˈʍʺᶟɂ☻ʳʫ☻ȲɄᶽɂ☻Ɇɱɺɔ☻ᶗ

.ɑ˄ɬɄʍ☻ɸɄʬʙ☻ɑʎʆʙ☻˃ȵ☻ʺȵ☻ɑᾚὉɱʫ☻ʺȵ☻ɑɋɵɄʱʫ 

- .r̂ɱɩɕɂ☻ɐɭʍɄɶʫ☻˂Ịʍ☻ɐɰɭʙ☻Ṕḙʝȵ☻ʮ̒ʠɕɵ☻̋☻ʡʎʁ̋☻rʫ☻rɶɦ̍ɵ☻ʡʤɮ☻ʮȺʕ☻ʪɄʎʆʤɂ☻rʫ☻
ᴮ
ɄȾ̄ɹ☻ʢ̋Ʉɦɓ 

- ɔ☻ʢɄɥ☻ˍ☿☻̋☻ȲɄʑɂ☻ɑ̍ʍ̋ȵ☻ʡʎʫ☻ɏɦʆAAAAAAAAAAᴬAAAɽɂ☻:☻́ɓɰɬɄʒʫ☻ʡ̍ʦʍ☻
ᴮ
Ʉʫɂɳʤ☻ʮ̒ʠ˄☻ɭʙ☻ɑʬ̍AAAAAAᴬAAAAAAAɶɟ☻ɰɂɱAAAAAAAAAAAAAAʁɜ☻ʡʤṕḚʫ☻ʀɱʎ

.ɑ̍ɾᾟὊʤɂ☻ʛȼɄə̒ʤɂ☻̋☻(˃ɱʟɶʤɂ☻̋☻ɏʦʚʤɂ☻ὂỲṌɱʑ)☻ɑɽɄᾟήɂ☻̋☻ɑ˄ɬɄʎʤɂ☻ɑ̂̋ɬɜɂ☻̋☻ɑ̍ȼɂɯʒʤɂ☻ɬɂ̒ʑɂ 

- .ɰɂɱʁȶɇ☻ɑɇɄɾʑɂ☻ɒȴɺ̡ʑɂ☻rʫ☻ɆṔḘʚɓ☻ᶗ☻̋☻ɑʍɭɾɕʑɂ☻̩hɄɋʑɂ☻ʢ̒ɩɬ☻ɬ̋Ʉʎɔ☻ᶗ 

- ʶɄɺᶽ☻ʌɰɂʻɺʤɂ☻ˍ☿☻ʏʟɶɖɓ☻ᶗ.ɰ̒ɋʎʤɂ☻rʫ☻ɮɄʚʯɟɂ☻ɒɄ̍ʤȳ☻rʟʬɕɕʤ☻ᵷɄẛṧʍ☻ɭʎɕɇɂ☻̋☻ʨɾɥ☻ɭʙ☻Ʉʫ☻ɐɭ 

2-5-8-☻:ɑ̍ʤɂɳʤɳʤɂ☻ɑɵɭɦyʤɂ̋☻ʢɲᶗɳʤɂ☻ʭʦʍ☻ʮḛɇ☻ɑʙᶚʎʤɂ 

☻ʨʠᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʤɂ)☻ˍỈɄɕʤɂ☻ʇʆᾟᾇɂ☻ʮḛɋ˄2-105☻ɑ̍ʤɂɳʤɳʤɂ☻ɑAAAAAAAAAAAɵɭɦyʤɂ☻ʭʦʍ̋☻ᵷ̩ȽɄ˄ṕḛʕ̒̍ᾒήɂ☻́ɇ☻ὂỰʎ˅☻˃ɯʤɂ☻ʢɲᶗɳʤɂ☻ʭʦʍ☻ʮḛɇ☻ɑʙᶚʎʤɂ☻(

☻ɴɭɦy ɂʑ̋☻˃ɰɄʬʎʑɂ☻ʨɋʙ☻rʫ☻ὂỰʎʑɂ☻ɑ˄Ʉʬɥ☻ʪɄʊʯ☻ʮḛʫȶɓ☻ʨɟȵ☻ʳʫ☻ʮḛᴬᴬᴬᴬᴬɽɄᴬᴬᴬᴬᴬɾɕɩᶗɂ☻ʳ˄ɯẛẀ☻ʛʬʎɕʤɂ☻ɏɡ˄☻ˍỈɄɕʤɄɉʺ☻.ˌȽɄᴬᴬᴬᴬᴬɺʰᶡɂ

.ʢɲᶗɳʦʤ☻ɑʫ̋Ʉʚʑɂ☻ɒȴɺ̡ʑɂ̋☻̩hɄɋʑɂ☻ʭ̍ʬɾɕɇ☻ʨɛʬɕ˄☻ɑ̍ʤɂɳʤɳʤɂ☻ʢɄʎʕɜɂ☻Ȳɂɲȹ☻ʢɄʎʕ 
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)☻ʨʠɺʤɂ2-105ɑ̍ʤɂɳʤɳʤɂ☻ɑɵɭɦyʤɂ̋☻ʢɲᶗɳʤɂ☻ʭʦʍ☻ʮḛɇ☻ɑʙᶚʎʦʤ☻̱ả̍ʁ̒ɓ☻ʭɵɰ☻:( 

2-6-☻ɑɟɰɬ☻ɐɭ̍ɥ̋☻ʭʊɦʝ☻☻ɑɟɯʬɦʑɂ☻ɒȴɺ̡ɂʑ☻☻ɑˆɱᾚήɂ 

2-6-1-☻:ɑʫɭʚʫ 

☻ʭ̍ʁɄʖʫ☻ʪɂɭɪɕɵɂ☻ɏʦʆɕ˄☻ʢɲᶗɳʤɂ☻rʍ☻ɑɡɓɄɦʤɂ☻ɰɄəɕɂ☻ɑʫ̋Ʉʚʑ☻̓ɱɩɜɂ☻ɒȴɺ̡ʑɂ☻̋☻ɑ̡̍ɇɜɂ☻ʭ̍ʬɾɓ☻̋☻ʨ̍ʦɦɓ☻ʮȹ☻ᵷʪɄʍ☻ʨʠɺɈ

☻ɞɮʻʬʱʤɄɇ☻ʔɱʎ˅☻ɱɩȵ☻ʪɄʊʱɇ☻ˌȽɄ˄ṕḛʖʤɂ☻ʪɄʊʱʤɂ☻ʨˈɛʬɓ☻ʳʫ☻Ʉʱʱʟʬɓ☻ὃỮʤɂ☻ɒɄʆˈɶɌɕʤɂ☻ʃʎɋɇ☻ʪɄˈʚʤɂʺ☻ɑᾒήɄʎʬʦʤ☻ɑˈʤɄɛʫ

.ὃỲṌɄˆɱʤɂ 

ɂ☻ᵷȵɭɋᶽɂ☻ɝˈɥ☻ʳʫ☻ɞɮ̒ʬɦʤɂ☻ʏʁ̋☻ɑ̍ʦʬʍ☻rʟʤ̋☻ᵷɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻rʫ☻ɻɄɦɕʫ☻Ṕḛʑ☻ɬɭʍ☻Ʉyʤ☻ɐɱʬɕɶʫ☻ʭʊɦʝ☻̋ɭɋɓ☻ὃỮʤɂ☻ɒȴɺ̡ʑ

☻.ʇʚʕ☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɬ☻˂Ỉȹ☻ɒᶗɄᾚήɂ☻ʃʎɈ☻̱☿̋☻ᵷ(ʨ̍ʦʙ)☻ṕḛʬʫ☻ɬɭʍ☻˂Ỉȹ☻ɑ̂ɱᾚήɂ☻ɒɄɟɰɬ☻ɬɭʍ☻ʃʖ̍ɪɕɇ☻Ʉɦʤ☻ɧʬɶɔ☻̱ỈɄɛʑɂ

)☻ʨʠɺʤɂ☻ʮḛɋ˄2-106ᵷɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɬ☻ʏʫ☻́ɕɟɯʬʯ☻rʟʬ˄☻ɭɥɂ̋☻ʛɇɄʆɇ☻ὂỰɋʫ☻(☻☻˃̒ɕɦ˄☻ʨʠɺʤɂ☻ɂɯʁ☻̱☿☻ʨɛʬʑɂ☻ɞɮ̒ʬɦʤɂ̋

:ɑˈʤɄɕʤɂ☻ɱɽɄʱʎʤɂ☻˂Ịʍ 

1☻ɐɳʝɱᶽɂ☻ɑʦɕʟʤɂ☻.m. 

2☻ʨʫɄʎʤɄɇ☻ɑʕɱʎᶽɂ☻ɑˈɌʯɄᾒήɂ☻ɑɇᶚɾʤɂ☻.k. 

3☻ʨʫɄʎʤɄɇ☻ʨɛʬᶽɂ☻ʪɄʊʱʤɂ☻ˍ☿☻ɭʫɄɪɕʤɂ☻.c. 

4☻rʫɳʦʤ☻ʏɈɄɕʝ☻ɑ̍ɟɰɄᾟήɂ☻ɐ̒ʚʤɂ☻.)(tF. 

☻ᴬɇ☻ɑʦɕʟʦʤ☻ὃửʯɄᾒήɂ☻ʢɄʚɕʯᶗɄɇ☻ɑɇɄɡɕɵᶚʤ☻ɰɄɺ˅)(ty☻. 
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)☻ʨʠɺʤɂ2-106☻(ɑ̍ɟɰɄɩ☻ɐ̒ʚɇ☻ɑʁɱɦʫ☻ɭɥɂ̋☻ʛɇɄʆɇ☻ɐȶɺ̡ʑ☻ὃỲṌɄ̂ɰ☻ɞɮ̒ʬʯ 

 

)☻ʨʠɺʤɂ☻ˍ☿☻ᾝὟʻᶽɂ☻ˌȽɄɺʰᶡɂ☻ɞɮʻʬʱʤɂ☻ʃˆɱɦɓ☻ʭɕ˄2-107☻ˌʚʕᶟɂ☻ʌɰɄɶɖʤɄɇ☻()(tys
##☻☻ɑɇɄɡɕɵᶗɂ☻ʳʍ☻Ṕḗʎˇʺ☻ᵷʹɓɭʍɄʙ☻ɭʱʍ

☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɄɇ☻ɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿)(tu☻☻ɑʦɕʟʤɂ☻ʢɄʚɕʯɂ☻ʮḛɇ)(ty☻☻ɐɭʍɄʚʤɂ☻ʢɄʚɕʯɂʺ)(tys: 

)2-1☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()()()( tytytu s-= 

 

 

)☻ʨʠɺʤɂ2-107ɐɭʍɄʚʤɂ☻ɭɦʍ☻ɑʁɱɦʫ☻ɭɥɂ̋☻ʛɇɄʆɇ☻ɐȶɺ̡ʑ☻ὃỲṌɄ̂ɰ☻ɞɮ̒ʬʯ☻( 

 

2-6-2-☻:☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɬ☻̋ɮ☻ʪɄʊʯ 

☻ʨʠɺʤɂ☻̱☿☻ɑɦ̄ɋʑɂ☻ɐȶɺ̡ʑɂ)☻ɐɭɥɂ̒ʤɂ☻ɑ̂ɱᾚήɂ☻ɑɟɰɬ☻̋ɮ☻ʪɄʊɦʤɂ☻ʗɽ̒ ☻˄ʮȵ☻rʟʬ˄2-106☻ʨʠɺʤɂ)☻ʇˈɶɈ☻ɲɂɳẛẀ☻ᵷ(2-108☻(

:ɑˈʤɄɕʤɂ☻ɱɽɄʱʎʤɂ☻ʳʫ☻ʗʤȸʫ 

1☻ɑʦɕʟʤɂ☻ɱɾʱʍ☻.m☻ɼɂʻɩ☻ʨɛʬ˄☻ᵷ.ɐȶɺʲʬʦʤ☻ɑʦɕʟʤɂʺ☻ɑʤɄʆʎʤɂ 

2☻ʃɇɄʱʤɂ☻ɱɾʱʍ☻.k.ɐȶɺ̡ʬʦʤ☻ɑɦʫɄʠʤɂ☻ɑʙɄʆʤɂ☻̋☻ɑʯɱʑɂ☻☻ʌɄɟɰɟɂ☻̓̒ʙ☻ʨɛʬ˄☻ᵷ 

3☻ɭʫɄɪɕʤɂ☻ɱɾʱʍ☻☻.c.ɐȶɺʲᶽɂ☻ˍ☿☻☻ɑʙɄʆʤɂ☻ʮɂɭʚʕ☻ʺ☻ʜɄʠɕɥᶗɂ☻ɿȼɄɾɩ☻ʳʍ☻Ṕḗʎ˅☻ᵷ 

4☻ʳʫɳʦʤ☻ʏɈɄɕʝ☻ʃˆɱɦɕʤɂ☻ɐʻʙ☻.)(tF.ɐȶɺ̡ʑɂ☻˂Ịʍ☻ɐɱəȸʑɂ☻ɑ̍ɟɰɄᾟήɂ☻̓̒ʚʤɂ☻̱Ộ̋☻ᵷ 
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)☻ʨʠɺʤɂ2-108:( )a☻()☻☻☻☻ᵷɑ̍ɟɰɄɩ☻ɐ̒ʚɇ☻ʀɱɦʫ☻ʇ̍ɶɈ☻ɲɂɳʁbɱᾚήɂ☻ʭɶᾒήɂ☻ʇʆɪʫ☻( 

 

)☻ʨʠɺʤɂ☻ˍ☿☻ᾝὟʻᶽɂ☻ɞɮʻʬʱʤɂ☻ɬɄʬɕʍɄɇ2-108☻ɐ̒ʙ)☻ɑʙᶚʎʤɂ☻ʮ̒ʠɓ☻̩ʆɩ☻ʪɄʊɦʤɂ☻ʮȵ☻ʀɂṔḘʕɄɉ̋☻ᵷ(æ☻☻☻ʌɄɟɰɟɂ☻ɐ̒ʚʤ☻(ʢɄʚɕʯɂ

☻ʃɇɄʱʤɂ☻ˍ☿
SF☻ɐʻʙ)☻ɑʙᶚʎʤɂʺ☻ᵷæ☻☻ɭʬᾟᾇɂ☻ɐʻʚʤ☻(ɑʍɱɵ

DF☻ʢɄʚɕʯᶚʤ☻ɑˈʆɩ☻ʏɈɂʻɓ☻ʨʠɹ☻˂Ịʍ☻ᵷy☻☻ɑʍɱɶʦʤʺy#☻˂Ịʍ

ɓṔḘʤɂ)☻ʨʠɺʤɂ☻ˍ☿☻ʮḛɋʫ☻ʻʶ☻Ʉʬʝ☻ᵷɏˉ2-109.( 

 

)☻ʨʠɺʤɂ2-109:((a) ☻ɐʻʙ)☻ɑˈʆᾟήɂ☻ɑʙᶚʎʤɂ-ʃɇɄʱʤɂ☻ˍ☿☻(ʢɄʚɕʯɂ 

)bɭʬᾟᾇɂ☻ˍ☿☻ɑʍɱɶʤɂʺ☻ɭʫɄɪɕʤɂ☻ɐʻʙ☻ʮḛɇ☻ɑˈʆᾟήɂ☻ɑʙᶚʎʤɂ☻( 

 

.ɄẛẁɭʍɄʙ☻ɭɦʍ☻Ʉʫ☻ɑʝɱɥ☻ʛ̂ɱʅ☻rʍ☻ɑʁɱɦʫ☻ɐȶɺ̡ʫ☻ʨ̍ɛʬɕʤ☻ʇ̍ɶɌʤɂ☻ɲɂɳyʤɂ☻
ᴮ
Ʉʂ˄ȵ☻ʪɭɪɕɶ˅☻ʮȵ☻rʟʬ˄☻ᵷʨəɄʬʫ☻ʨʠɺɊ̋ 

)☻ʨʠɺʤɂ☻ᾝὟʻ˄2-110☻ʢɄʚɕʯɂ☻ʏɈɄɓ☻Ṕḗʍ☻ʹɓɭʍɄʙ☻ɭʱʍ☻ʀɱɦʫ☻ɲɂɳʶ☻()(tys☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɄɇ☻ɐɬɭᾚᾇɂ☻ʹɕɇɄɡɕɵɂ☻ʡʤɯʝʺ☻ᵷ

☻ɑʦɕʟʦʤ)(tu. 
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)☻ʨʠɺʤɂ2-110)☻:(a)☻ᵷʹɓɭʍɄʙ☻ɭʱʍ☻ʀɱɦʫ☻ʇˈɶɈ☻ɲɂɳʶ☻(bɱᾚήɂ☻ʭɶᾒήɂ☻ʇʆɪʫ☻( 

 

☻ʨʠɺʤɂ)☻ʇ̍ɶɈ☻ɲɂɳẛẀ☻ʨɛʬʑɂ☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɭɇ☻ʪɄʊʯ☻ʨɟȵ☻rʫ☻ɑʝɱᾚήɂ☻ɒᶗɬɄʎʫ☻ʮȹ2-108☻☻ʺȵ2-110☻ʢ̒ɾᾚήɂ☻rʟʬ˄☻(

☻ɑʤɄʆʎʤɂ☻ɐ̒ʙ☻ɄẛṨʕ☻Ʉʬɇ☻̓̒ʚʤɂ☻ʌ̒ʬɡʬɇ☻ɱʖɾʤɂ☻ɐɂ̋Ʉɶʫ☻Ṕḗʍ☻ʇɶɌʫ☻ʨʠɺɈ☻ʡʤɮ☻̋☻rɓ̒̍ʯ☻ʮ̒ʯɄʙ☻ʛ̍ɋʆɕɇ☻ɄẛṨʦʍym##☻Ʉʬɉʺ☻ᵷ

)☻ʨʠɺʤɂ☻rʫ☻.ɻᶚʍȵ☻ɐɰ̒ʞɯʑɂ☻ʢɄʠɹɜɂ☻̱☿☻ʮḛɋʑɂ☻ɱᾚήɂ☻ʭɶᾒήɂ☻ʇʆɪʫ☻ʏʫ☻ʛʕɂ̒ɕ˄2-108:ɏɕʟʯ☻ʮȵ☻ʳʟʬ˄☻( 

)2-2☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()(tFkyycym =++### 

ʠɺʤɂ☻ʳʫʺ)☻ʨ2-110:̓̒ʚʤɂ☻ʮɲɂ̒ɓ☻ɑʤɬɄʎʫ☻ɏɕʟʯ☻ᵷ( 

)2-3☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(0)()( =-+-+ ss yykyycym #### 

)☻ɑʤɬɄʎᶽɂ☻ˍ☿☻ʨ˄ɭɋɕʤɄɉʺ2-2☻☻☻:☻ɝˈɥ☻(syyu -= 

☻ )2-4☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()(tFkuucum eff=++ ###☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻ 

☻:ɝˈɥ)()( tymtF seff
##-=☻☻☻☻.ɑʤɄʎʖʤɂ☻ʃɱ̂ɦɕʤɂ☻̓̒ʙ 

)☻ʮḛɕʤɬɄʎᶽɂ☻ʮȵ☻ᾝὟɂʻʤɂ☻ʳʫ2-2)ʺ☻(2-4☻.
ᴮ
Ʉ̍ʁɄ̂ɰ☻ʮɄɕȾʕɄʠɕʫ☻( 

)☻ɑʤɬɄʎᶽɂ2-2☻ɑ̍ɟɰɄɩ☻ɐ̒ʙ☻Ṕḛəȶɓ☻ɗɦɓ☻ʪɄʊɦʤɂ☻ɑɇɄɡɕɵɂ☻̩ʆʎɔ☻()(tF☻☻ʢɄʚɕʯᶚʤ☻ɑʚʦʆᶽɂ☻ɑʬˈʚʤɂ☻ʢᶚɩ☻ʳʫ☻ʡʤɮʺ)(ty

)☻ɑʤɬɄʎᶽɂ☻Ʉʬʱˉɇ☻ᵷ2-4☻ɐɭʍɄʚʤɂʺ☻ɑʦɕʟʤɂ☻ʮḛɇ☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɂ☻ʢᶚɩ☻ʳʫ☻ɑɇɄɡɕɵᶗɂ☻ˌʆʎɔ☻()(tu☻ʃˆɱɦɕʤɂ☻ʮȹ☻ɝˈɥ☻ᵷ

.☻ʪɄʊʱʤɂ☻ɐɭʍɄʙ☻ˍ☿☻ɑʚɋʆʫ☻ɑʝɱɥ☻ʳʍ☻ɣɓɄʯ 

2-6-3-☻☻ɱᾚήɂ☻ɲɂṕḘʶᶗɂ(Free Vibration)☻: 
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☻ɐȶɺʲᶽɂ☻ṕḘẛẁ☻ɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿☻ʹʯȹ☻ɝˈɥ☻ᵷɱᾚήɂ☻ɲɂṕḘʶᶗɂ☻ɑʤɄɥ☻ˍ☿☻ɑʝɱᾚίʤ☻ɑˈʦʁɄʖɕʤɂ☻ɑʤɬɄʎᶽɂ☻ʨɥ☻ɐɱʚʖʤɂ☻ʵɯʶ☻ˍ☿☻ʀɱʎʰ

☻ɐɱᾚήɂ☻ɒɂɲɂṕḘʁᶗɂ☻rʫ☻
ᴮ
ᶚʝ☻ɴɰɭɦɵ̋☻.ʪɄʊɦʤɂ☻˂Ịʍ☻ɑʚɋʆʫ☻ɑ̍ɟɰɄɩ☻ɒɄʁɱɦʫ☻ʮ̋ɬ☻rʫ☻ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻Ṕḛəȶɓ☻ɗɦɓ☻ɑ̂ɱɦɇ

ɐɱᾚήɂ☻ɒɂɲɂṕḘʁᶗɂ̋☻ɐɭʫɄɪɕʑɂ☻Ṕḛʑ☻.ɐɭʫɄɪɕᶽɂ 

2-6-3-1-☻☻ɭʫɄɪɕᶽɂ☻Ṕḛʑ☻ɱᾚήɂ☻ɲɂṕḘʶᶗɂ(Undamped Free Vibration): 

:ɑˈʦʁɄʖɕʤɂ☻ɑʤɬɄʎᶽɂ 

)2-5☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(0=+kyym## 

:ʨᾚήɂ 

)2-6☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(tCtCy ww sincos 21 += 

 

☻:☻ʮȹ☻ɝˈɥmk /=w☻☻☻☻Aɇ☻
ᴮ
ɂɰɭʚʫ☻(ʃɋɦʤɂ)☻̩hɂɰ̋ɭʤɂ☻̱ẻ̍ɋʆʤɂ☻ɱɓɂ̒ɕʤɂrad/sec☻☻ʡʤɯʝʺ☻ᵷ

21, CC☻☻ʨʫɄʠɕʤɂ☻ɗɇɂʻə

☻̱Ỉ̋ɜɂ☻ʢɄʚɕʯᶗɂ☻:ʢɄɛʫ☻ᵷɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻ɑʕɱʎʫ☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ☻ɬɭɦɓ0y☻☻ɑˈʤʺᶟɂ☻ɑʍɱɶʤɂʺ0v☻☻ʳʫɳʤɂ☻ˍ☿0=t. 

)☻ɑʤɬɄʎʑɂ☻̱☿☻ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻ʃˆ̒ʎɕɇ2-6☻:( 

)2-7☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(t
v

tyy w
w

w sincos 0
0 += 

:☻ɱɩȳ☻ʨʠɺɈ☻ɏɕʟɓ☻ʮȵ☻ʳʟʬ˄☻ὃỮʤɂʺ 

)2-8☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()sin( aw+= tCy 

:ʺȵ 

)2-9☻☻☻(☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻)cos( bw-= tCy 

☻:☻ʮȹ☻ɝˈɥ 

)2-10☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(( )22

0 /wovyC +=☻☻☻(ɑʝɱᾚήɂ☻ɑʎɵ) 

)2-11☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(
0

1
0

tan
y

v
wb -=☻☻☻ᵷ

w

a
0

01tan
v

y-=☻(ɰ̒ʆʤɂ) 

2-6-3-2-☻☻ʨʠɺʤɂ)☻ɭʫɄɪɕᶽɂ☻ɱᾚήɂ☻ɲɂṕḘʶᶗɂ2-111:( 

(Damped Free Vibration) 

:ɑˈʦʁɄʖɕʤɂ☻ɑʤɬɄʎᶽɂ 

)2-12☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(0=++ kyycym ### 

:ʨᾚήɂ 
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)2-13☻☻☻☻☻☻☻☻☻☻☻☻☻☻()]sin)cos[ 21 tCtCey DD

t wwxw += - 

:(ʨ˄ɭɋʤɂ)☻ɱɩᶝɂ☻ʨʠɺʤɂʺ 

)2-14☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()cos( awxw -= - tCey D

t 

:☻ɝˈɥ 

)2-15☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(
crc

c
=x☻☻ɭʫɄɪɕʤɂ☻ɑɋɶʰ 

)2-16☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(kmccr 2=☻☻ɞɱᾚήɂ☻ɭʫɄɪɕʤɂ☻ʨʫɄʍ 

)2-17☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(21 xww -=D☻ɭʫɄɪɕᶽɂ☻ɱɓɂʻɕʤɂ 

ˆʻʚɓ☻ʭɕ˄☻ʨʫɄʠɕʤɂ☻ɗɇɂʻə☻ʭa&C☻☻:̱ỈɄɕʤɂ☻̒ɦɦʤɂ☻˂Ịʍ☻ᵷɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻rʫ 

)2-18☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(2002
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)☻ʨʠɺʤɂ2-111☻ɑ̍ɟɰɄɩ☻ɐ̒ʚɇ☻ʀɱɦʫ☻ɲɂɳʁ☻:()(tF 

(a)☻)☻☻☻ᵷὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂbɑʤʻʬᾚήɂ☻ʏɈɄɓ☻( 
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)☻ɑʤɬɄʎᶽɂ☻ˍ☿☻ʨʫɄʠɕʤɂ☻ɗɇɂʻə☻ʮȹ☻ᵷɱɩȳ☻ʨʠɺɊʺ2-13☻ʳʟʬ˄☻(☻ᵷɑʤɬɄʎʑɂ☻ɷʖʯ☻̱☿☻ɄyʤɄɩɬȹ̋☻ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻rʫ☻Ʉʁɭ˄ɭɦɓ

:ɧɋɾɕʤ 

)2-20☻☻☻☻☻☻☻☻☻☻()sincos()( 00
0 t

yv
tyety D

D

D

t w
w

xw
wxw +
+= - 

☻ɑʬˈʙ☻ʳʫ☻ʨʙȵ☻ʵɭʫɄɪɓ☻ʨʫɄʍ☻ɑʬˈʙ☻ɗʯɄʞ☻ɂɮȹ☻ʡʤɮʺ☻ˍỈʺȵ☻Ɇɂɱʆʁɂ☻ɘɭɦ˄☻Ʉʫɭʱʍ☻ɑˈɵɂʻʯ☻ɑʝɱɦɇ☻ˌȽɄɺʰᶡɂ☻ʪɄʊʱʤɂ☻ṕḘẛẄ

☻ɞɱᾚήɂ☻ɭʫɄɪɕʤɂkmccr 2=☻☻:ɭʫɄɪɕʤɂ☻ɑɋɶʰ☻ʮȹ☻ɝˈɥ☻ᵷ1<=
crc

c
x☻. 

☻ɐɬɭᾚᾇɂ☻ɑʬˈʚʤɂ☻ʳʫ☻ᾝὟɂʺ☻ʨʠɺɈ☻ʨʙȵ☻ɭʫɄɪɓ☻ɑɋɶʰ☻ɑʬˈʙ☻ʡʦʬɓ☻ɒȴɺʲᶽɂ☻ʮȹ☻ʪɄʍ☻ʨʠɺɈ1=x☻ɐɬɄʑɂ☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ☻.

)☻☻ʮḛɇ☻ɤʺɂṔḘ˄☻ˌȽɄɺʰᶡɂ☻ʪɄʊʱʤɂ☻ˍ☿☻ɭʫɄɪɕʤɂ☻ɑɋɶʰ☻ɑʬˈʙ☻ʮȺʕ☻ɐȶɺʲʫ☻ɑ˄ᶟ☻ȲɄɺʰᶡɂ☻ɑʚˆɱʅʺ☻ɑʦʬʎɕɶᶽɂ20-2☻ɭʫɄɪɕʤɂ☻ʳʫ☻%(

.ɞɱᾚήɂ 

)☻ʢ̋ɭᾒήɂ☻ʮḛɋ˄2-14☻ᾝὝɦ ☻˄ὃỮʤɂ☻ʭ̍ʚʤɂ☻rʍ☻
ᴮ
ɂɳɟ̒ʫ☻(☻ɒȴɺʲᶽɂ☻ʳʫ☻ɑʖʦɕɪʫ☻ʌɂʻʯȵ☻ʨɟȵ☻ʳʫ☻ᵷɭʫɄɪɕʤɂ☻ɭ˄ɭɦɓ☻ˍ☿☻ɄʸʫɂɭɪɕɵɄɇ

.ɒɂɬɄʸɟɡ ʤ☻ɑʖʦɕɪʫ☻ɒɄˆʻɕɶʫʺ 

☻ɑɋɶʲʤɂ

☻ɑˆʻȾᶽɂ

ɭʫɄɪɕʦʤ 

ɐȶɺ̡ʑɂ☻ʔ̋ɱʉ̋☻ʌ̒ʯ 
ɬɄyɟɟɂ☻˃̒ɕɶʫ 

(ʨˈʒɺɖʤɂ☻ɬɄʸɟȹ) 

2-1 ɑˈɶˉȼɱʤɂ☻ɏˉɇɄʯᶟɂ 

☻ʗɾʯ☻ʳʫ☻ɱʒɽȵ

☻ʺȵ☻ʌʻʂᾟήɂ☻ɑʆʚʯ

ʹˆʺɄɶɔ 

3-2 
☻ʛɋɶʫ☻ʮ̒ɕ̄ɋʤɂ☻ᵷʪ̒ᾚίʑɂ☻ɮᶗ̒ʖʤɂ☻ᵷɬɄʸɟᶗɂ

(ɑ̍ɦʆɵ☻ɒɄʚʚɺɔ)☻ᾝίɶʑɂ☻ʮ̒ɕ̄ɋʤɂ 

5-3 (ɑʫɄʁ☻ɒɄʚʚɺɔ)☻ᾝίɶʑɂ☻ʮ̒ɕ̄ɋʤɂ 

7-5 
☻(ˍẼɂɱɇ☻ʺȵ☻ʭˈɹɂɱɇ)☻ɑ˄ɮᶗʻʕ☻ʺȵ☻ɑˈɌɺɩ☻ɒȴɺʲʫ

ṔḛʫɄɶʫ☻ʺȵ☻ˍẼɂɱɇ☻ɒɂɮ☻ɒᶚɽʺ☻ʏʫ 

3-2 ɑˈɶˉȼɱʤɂ☻ɏˉɇɄʯᶟɂ 

☻ɑʆʚʯ☻ɗɦɓ☻
ᴮ
ɄʫɄʬɓ

ʌʻʂᾟήɂ 

 

7-5 
☻ʮ̋ɬ)☻ɬɄyɟᶗɂ☻ʛɋɶʫ☻ʮ̒ɕ̄ɇ☻ᵷʪ̒ᾚίʫ☻ɮᶗ̒ʕ

☻ʨʫɄʞ☻ʌɄˈʁ(ʛɋɶᶽɂ☻ɬɄʸɟɡ ʤ 

10-7 (̩ʚɋɕʫ☻ɬɄyɟɂ☻ʮ̋ɭɇ)☻ɬɄyɟᶗɂ☻ʛɋɶʑɂ 

10-7 ᾝίɶʑɂ☻ʮ̒ɕ̄ɋʤɂ 

15-10 
☻(ˍẼɂɱɇ☻ʺȵ☻ʭˈɹɂɱɇ)☻ɑ˄ɮᶗʻʕ☻ʺȵ☻ɑˈɌɺɩ☻ɒȴɺʲʫ

ṔḛʫɄɶʫ☻ʺȵ☻ˍẼɂɱɇ☻ɒɂɮ☻ɒᶚɽʺ☻ʏʫ 

20-15 ṔḛʫɄɶʫ☻ɒᶚɽʺ☻ʏʫ☻ὃửɺᾟήɂ☻ȶɺʲᶽɂ 
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)☻ʢ̋ɭᾒήɂ2-14☻ʨɋʙ☻ʳʫ☻ɄẛẀ☻ᾝὝʱ˄☻ὃỮʤɂ☻ɭʫɄɪɕʤɂ☻ʭˈʙ☻:( Newmark and Hall (1973) 

2-6-4-☻:ɱɹɄɋᶽɂ☻ʨʫɄʠɕʤɂ☻ʪɂɭɪɕɵɄɇ☻ɑɇɄɡɕɵᶗɂ 

(Response by Direct Integration) 

☻ʨɟȵ☻ʳʫʺ☻ᵷɑʆˈɶɌʤɂ☻ʃˆɱɦɕʤɂ☻ʏɈɂʻɓ☻ʃʎɋʤ☻ʇˈɶɈ☻ɲɂɳʸʝ☻ɑɟɯʬʱʫ☻Ʉʫ☻ɐȶɺʲᶽ☻ɑʝɱᾚίʤ☻ɑˈʦʁɄʖɕʤɂ☻ɒᶗɬɄʎᶽɂ☻ʨɥ☻ʳʟʬ˄

ʎʤɂ☻ʛȼɂɱʆʤɂ☻˂Ỉȹ☻Ȳ̒ᾒίʤɂ☻˃ɰ̋ɱʂʤɂ☻rʫ☻ᵷ(ɐɭʚʎʑɂ)☻ɑʫɄʎʤɂ☻ʃɱ̂ɦɕʤɂ☻ʏɈɂ̒ɓ☻ɻɯʁ☻ɏʦʆɕɓ☻Ʉʫ☻
ᴮ
ɄɋʤɄʑ̋☻ᵷʨʫɄʠɕʤɂ☻̱☿☻ɑ˄ɬɭ

.ʨᾚήɂ☻ɬɄɡ˄ᶡ☻ɒɄʆˈɶɌɓ☻ʪɂɭɪɕɵɂ☻ɑ˄ɬɭʎʤɂ☻ʛȼɂɱʆʤɂ 

☻☻Ȳɂɳɟȶɇ☻ʗɽ̒ʫ☻ʃɱ̂ɦɓ☻ʏɈɄɓ☻ʨɟȵ☻rʫ☻ɑʚ̍ʙɬ☻̱Ộ☻ɐɱʚʖʤɂ☻ɻɯʁ☻̱☿☻ɑʁ̋ɱʎʑɂ☻ɑʝɱᾚίʤ☻ɑ̍ʦʁɄʖɕʤɂ☻ɒᶗɬɄʎʑɂ☻ʨɥ☻ɑʚ̂ɱʅ☻ʮȹ

ɦʫ☻ʃˆɱɦɕʤɂ☻ʏɈɄɓ☻ʮȹ☻.(ɑʬˈʚɕɶʫ☻ʏʆʙ)☻ʃˆɱɦɕʤɂ☻ʏɈɄɕʤ☻ɑʕɱʎᶽɂ☻ʄɄʚʱʤɂ☻ʮḛɇ☻ɑˈʆɩ☻ɑ̂̋Ʉɶɖʫ☻ɑ̍ɦʫɲ☻ɒɂṔḘʕ☻̱☿☻Ɇ̒ɶ

tD☻☻ɗʙʻʦʤ☻Ʉʫ☻ɬɂɭɕʫɂ☻ɑʱʬʂɕᶽɂ☻ᵷʃˆɱɦɕʦʤ☻ɑˈʱʫɳʤɂ☻ɐṔḘʖʤɂ☻ʮȺʕ☻ɂɯʟʶʺ☻ᵷʃˆɱɦɕʦʤ☻ɐɬɭᾚᾇɂ☻ʄɄʚʱʤɂ☻ʮḛɇ☻ˌʆɩ☻ɭˈʤʻɓ☻ʏʫ

☻˂Ỉȹ☻ʭɶʚɓ☻ᵷ(Ɇʻʑɱʫ☻ɬɂɭɕʫɂ)☻ʃˆɱɦɕʤɂ☻ʗˈʙʻɓ☻ɭʎɈN☻☻ʢɄɡʫ☻ʨʠʤ☻.˃̋Ʉɶɖʫ☻ὃỰʫɲ☻ʢɄɡʫtD☻ɰɄɋɕʍɄɇ☻ɑɇɄɡɕɵᶗɂ☻ɏɶɦɓ☻ᵷ

ɗʙ̒ʤɂ☻ɑ˄ɂɭɇ☻̱☿☻ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻☻ɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿ʺ☻ᵷʢɄᾒᾇɂ☻ɂɯʶ☻ʳʬʁ☻ˌʆᾟήɂ☻ʃˆɱɦɕʤɂ☻ʡʤɯʝʺ☻ὃỰʫɳʤɂ☻ʢɄᾒᾇɂ☻ʡʦɕʤ

.ʛɇɄɶʤɂ☻ὃỰʫɳʤɂ☻ʢɄᾒᾇɂ☻ɑ˄Ʉẛẃ☻ɭɦʍ☻ɑʍɱɶʤɂ̋☻ʢɄʚɕʯᶗɂ☻̱Ộ☻ɑ̍ʤ̋ɜɂ☻ʄ̋ɱɺʤɂ☻ʮȺʕ 

☻ʃɱ̂ɦɕʤɂ☻ʏɈɄɓ☻ʮ̒ʠ˄☻Ʉʫɭɦʍ)(tF☻)☻ʨʠɺʤɂ☻ˍ☿☻Ʉʬʝ☻ɱɶʟʱʫ2-112:ˍỊ˄☻Ʉʬʝ☻ʹʱʍ☻Ṕḛɋʎɕʤɂ☻ʳʟʬ˄☻ᵷ( 
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☻ʨʠɺʤɂ)2-112(ɑʬˈʚɕɶʫ☻ʏʆʙ)☻ɱɶʟʱᶽɂ☻ˌʆᾟήɂ☻ʃˆɱɦɕʤɂ☻ʏɈɄɓ☻:( 

 

☻Ȳɳɟ☻˃ȵ☻ˍ☿titi D=.☻☻ɐṔḘʖʦʤ☻ɑˆʺɄɶɖʫ☻ɒᶗɄɡʫ☻ʨɟȵ☻ʳʫ☻ʡʤɮʺtD☻ʨɟȵ☻ʳʫ☻ᵷ1,...,3,2,1 -= Ni☻☻ʳʟʬ˄☻ˍỈɄɕʤɄɇ☻.

)☻ʨʠɺʤɂ☻ˍ☿☻ʮḛɋᶽɂ☻ʪɄʊʱʤɂ☻ɑʝɱᾚή☻ɑʫɄʎʤɂ☻ɑʤɬɄʎᶽɂ☻ɑɇɄɕʝ2-113)☻ɑʤɬɄʎᶽɂ☻˂Ịʍ☻ɬɄʬɕʍᶗɄɇ☻ᵷ(2-4:ˍỈɄɕʤɂ☻ʻɦʱʤɂ☻˂Ịʍ☻ᵷ( 
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iFʖʤɂ☻ɐʻʚʤɂ☻ˍỘ☻ɑʤɄʎ)( is tym##-☻☻ʳʫɳʤɂ☻ɭʱʍ☻ɑʬˈʚᶽɂ☻ᵷit☻☻ˁʆʎ˅☻ɑʍɱɶʤɂʺ☻ɒᶗɄʚɕʯᶗɂ☻ɑʤᶗɭɇ☻ɑʤɬɄʎᶽɂ☻ʵɯʶ☻ʨɥ☻ʮȹ☻.
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)☻ʨʠɺʤɂ2-113☻☻ʌɰɄɶɔ☻ʺɮ☻ɭʱɶʫ☻ɑʝɱɦɇ☻ʀɱɦʫ☻ɲɂɳʶ☻:()(tys
## 

☻:ɝˈɥ 

kmcmkcc crcrD 2,/,/,1 2 ===-= wxxww 

☻ɗɇɂʻɛʤɂʺiiii DCBA ,,,☻.☻ʨʫɄʠɕʤɂ☻ɗɇɂʻə☻ˍỘ 

)2-25☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(
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ɒᶗɄʚɕʯᶗɂ☻ɑʕɱʎʬɇiu☻☻ɑʍɱɶʤɂʺiu#☻ʢɄᾒᾇɂ☻ɑ˄ɂɭɇ☻ˍ☿i☻ɆɄɶɥ☻ʳʟʬ˄☻ᵷ
ii DC ,☻☻ʨ˄ɭɋɓ☻ɭʎɈ

itt=☻☻)☻ʮḛɕʤɬɄʎᶽɂ☻ˍ☿2-

23)☻ʺ☻(2-24:( 

)2-27☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(iii BuC -= 

)2-28☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(
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iii
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D
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xw+-
=
#

 

)☻ʮḛɕʤɬɄʎᶽɂ☻ʭˆʻʚɓ☻ʮȹ2-23)☻ʺ☻(2-24☻ʳʫɳʤɂ☻ɭʱʍ(ttt ii D+=+1☻☻ʳʫɳʤɂ☻ˍ☿☻ɑʍɱɶʤɂʺ☻ɒᶗɄʚɕʯᶗɂ☻ˌʆʎ˅1+it: 
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☻rʫɳʤɂ☻̱☿☻ʌɰɄɶɖʤɂ☻ᵷ
ᴮ
ɂṔḛɩȵ̋ttt ii D+=+1☻☻ʨ˄ɭɋɓ☻ɭʎɈ☻ɐɱɹɄɋʫ☻ɏɶɦ˄☻ʮȵ☻ʳʟʬ˄

1+iu☻̋1+iu#☻)☻ʮḛɕʤɬɄʎᶽɂ☻ʳʫ2-29☻ʺ☻(

)2-30)☻ɑˈʦʁɄʖɕʤɂ☻ɑʤɬɄʎᶽɂ☻ˍ☿☻(2-22☻ʏʫ☻ᵷ(ttt i D+=☻: 

)2-31☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()(
1

1111 ++++ --= iiii kuucF
m

u ### 

 

2-6-5-☻:ʨʫɄʶʻ˄ɬ☻ʨʫɄʠɓ☻ʪɂɭɪɕɵɄɇ☻ɑɇɄɡɕɵᶗɂ 

(Response by Duhamel's Integral) 

☻ʨʫɄʠɓ☻ʛ̂ɱʅ☻rʍ☻ɐɱɹɄɋʫ☻ᵷɐɭ̍ɥ̋☻ɑ̂ɱɥ☻ɑɟɰɭɇ☻ʭʊɦʝ☻ɑɟɯʬɦʑɂ☻ɒȴɺ̡ʬʦʤ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑɇɄɡɕɵᶗɂ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻rʟʬ˄

☻☻.ʨʫɄʶʻ˄ɬ 

)☻ʨʠɺʤɂ☻ʮḛɋ˄2-114☻́ɕʦɕʝ☻
ᴮ
Ʉʆ̍ɶɈ☻

ᴮ
ɂɲɂɳʁ☻(m☻☻ʌɰɄɶɔ☻ʏɈɄɕɇ☻ʀɱɦʫ)(tsy##☻☻.ʹɓɭʍɄʙ☻ɭʱʍ 

ᶽɂ☻ˁʆʎɔ☻ᵷɑˈɌɶʲʤɂ☻ɒᶗɄʚɕʯᶗɂ☻ɑʤᶗɭɇ☻ʇˈɶɌʤɂ☻ɲɂɳʸʤɂ☻ɂɯʶ☻ɑʝɱᾚή☻ɑˈʦʁɄʖɕʤɂ☻ɑʤɬɄʎsyyu -=:ˍỊ˄☻Ʉʬʝ☻ᵷ 

)2-32☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻()(teffFkuucum =++ ### 

☻ɲɂɳyʤɂ☻ɂɯʁ☻˂Ịʍ☻ɐɱəȸʑɂ☻ɐ̒ʚʤɂ☻ʮ̒ʠɓ)(tseff ymF ##-=☻ɑˈʂɋʱʤɂ☻ɐʻʚʤɂ☻ɭʤʻɓ☻.ttdFeff )(☻☻ʳʫɳʤɂ☻ɭʱʍt☻☻˂Ịʍ☻ɑʚɋʆᶽɂ

☻ɑʍɱɶʤɂ☻ˍ☿☻Ṕḛʒɔ☻ɲɂɳʸʤɂ☻ɑʦɕʝdv☻:ɑʝɱᾚίʤ☻rɓ̒̍ʯ☻ʮ̒ʯɄʙ☻rʫ☻ɻɭ˄ɭɦɓ☻rʟʬ˄☻Ṕḛʒɕʤɂ☻ɂɯʁ̋☻ᵷ)(t
t

effF
d

dv
m =:ˍỈɄɕʤɄɇ☻ᵷ 

)2-33☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻(
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dv
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☻ɑʍɱɶʤɂ☻ˍ☿☻Ṕḛʒɕʤɂ☻ɰɄɋɕʍɂ☻ʳʟʬˆʺdv☻ʳʫɳʤɂ☻ˍ☿☻ɑʦɕʟʦʤ☻ɑˈʤʺȵ☻ɑʍɱɵ☻ʹʯȶʝt)☻ɑʤɬɄʎᶽɂ☻ˍ☿☻ʹʤɄɩɬȹ☻ʳʟʬ˄☻ˍỈɄɕʤɄɇ☻ᵷ2-20☻ᵷ(

☻ɑˈʤʺȵ☻ɑʍɱɶʝ0v☻☻ɑˈʤʺᶟɂ☻ɒᶗɄʚɕʯᶗɂ☻ʏʫ00 =u☻☻☻ʳʫɳʤɂ☻ɭʱʍt☻☻ʢɄʚɕʯɂ☻Ṕḛʒɔ☻
ᴮ
ɄɡɓɄʯ)(tdu☻ʛɥᶗ☻rʫɲ☻̱☿☻ᵷt☻ˁʆʎ˅☻ᵷ

☻☻:ˍỊ˄☻Ʉʬʝ 

)2-34☻☻☻☻☻☻☻☻☻☻()(sin
)(

)( )( tw
w

tt
w -= -- t

m

dF
etdu D

D

effTt 

 

 

)☻ʨʠɺʤɂ2-114ʵɭʱɶʫ☻ɭʱʍ☻ʀɱɦʫ☻ɲɂɳʶ☻:( 

 )a)☻☻☻☻ὃỲṌɄˆɱʤɂ☻ɞɮʻʬʱʤɂ☻(b☻ɐɱəȸʫ☻ɐʻʚʝ☻ʃˆɱɦɕʤɂ☻()(tseff ymF ##-= 

 

☻ʃˆɱɦɕʤɂ☻ʏɈɄɓ☻˂Ỉȹ☻ɱʊʱʤɂ☻ʳʟʬ˄)(teffF☻☻ɐɭ˄ɂṕḘʫʺ☻ɑˈʤɄɕɕʫ☻ɒɄʙʺȵ☻ˍ☿☻ɐṔḛɾʚʤɂ☻ɒɄʂɋʱʤɂ☻ʳʫ☻ɑʦɶʦɶʝtd☻ɬɭɦˆʺ☻.

☻ˍỊʟʤɂ☻ʢɄʚɕʯᶗɂ)(tu☻☻ʳʫɳʤɂ☻ɭʱʍt☻ɐɱəȸᶽɂ☻ɐʻʚʦʤ☻ɱʬɕɶᶽɂ☻ʨʎʖʤɂ☻ʳʍ☻ʭɟɄʱʤɂ☻ᵷ)(teffF☻ɒᶗɄʚɕʯᶗɂ☻ʨʫɄʠɓ☻ʺȵ☻ʏʬɟ☻ɣɓɄʱʝ☻ᵷ

☻ɑʊᾚίʤɂ☻ʳʫ☻ɑˈʦʁɄʖɕʤɂt☻☻ɑʊᾚίʤɂ☻˂Ỉȹt☻ᵷ:ʨʫɄʶʻ˄ɬ☻ʨʫɄʠɕɇ☻ʔɱʎ˅☻Ʉʫ☻ɂɯʶʺ 

)2-35☻☻☻☻☻☻☻☻☻☻☻(ttwt
w

txw dteF
m

tu D

t

t

eff

D

)(sin)(
1

)(
0

)( -= ñ
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☻̱Ộ☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʝɱᾚήɄɇ☻ɑɽɄᾟήɂ☻ʃɱ̂ɦɕʤɂ☻ʏɈɂ̒ɓ☻ʮȵ☻˂Ỉȹ☻Ṕḛɺh☻ᵷ
ᴮ
ɂṔḛɩȵ☻ᵷ

ᴮ
Ʉ̍Ɍ̂ɱɡɓ☻ɑʦᾒὈʫ☻ɒɄ̍ʆʎʫ☻ʢᶚɩ☻rʫ☻ɑʕɱʎʫ☻ʏɈɂ̒ɓ

.ɑ˄ɬɭʎʤɂ☻ɑʚˆɱʆʤɄɇ☻ɑɇɄɡɕɵᶗɂ☻ʭˈˈʚɓ☻ɏɡˆʺ 
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2-7-☻ʭˈʬɾɕʤɂ☻ʔɄˈʅȵʺ☻ɑɇɄɡɕɵᶗɂ☻ʔɄˈʅȵ 

☻ɑɵɂɰɬ☻ɭɦʍ☻ɐɱɽɄʎʫ̋☻
ᴮ
Ʉʫɂɭɪɕɵɂ☻Ṕḙʝɜɂ☻̩ʠ̍ʫɄɦ˄ɭʤɂ☻ʨ̍ʦɦɕʤɂ☻ʛȼɂɱʅ☻̓ɭɥȹ☻ɑɇɄɡɕɵᶗɂ☻ʔɄ̍ʅȵ☻ʪɂɭɪɕɵɄɇ☻ʨ̍ʦɦɕʤɂ☻Ṕḗɕʎ˅

☻ᵷɑ̍ʤɂɳʤɲ☻ɒᶗ̒ʬᾚή☻ɑʎʁɄᾟήɂ☻ɑ̡̍ɇɜɂ☻ɄẛṥʅɄɶɈ☻:ɑʚˆɱʆʤɂ☻ʵɯʶ☻ʪɂɭɪɕɵɂ☻ˍ☿☻ʏɵɂʻʤɂ☻ɰɄɺɖʯᶚʤ☻ɑɶˉȼɱʤɂ☻ɆɄɋɵᶟɂ☻ʳʫʺ

☻.ɐɭʚʎʑɂ☻ɑʬʊʯfʤ☻ʮɱʑɂ☻ʨ̍ʦɦɕʤɂ☻̱☿☻Ʉyʚ̍ɋʆɓ☻ɑ̍ʯɄʠʫȹ̋☻☻,ɑʦɽȶɕʑɂ☻ɄẛṥʊʕɄɦʫ☻,ɑ̍Ɍɶ̡ʤɂ 

2-7-1-☻☻ɑˈʖˈʆʤɂ☻ɑʯʻʱˈʟʤɂ(Spectral Entities): 

☻ɐɭɥɂ̋☻ɑ̂ɱɥ☻ɑɟɰɬ☻̋ɮ☻ʪɄʊʯ☻ɑɇɄɡɕɵɂ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻ʮɄʠʫɟɄɇ☻́ʯȵ☻
ᴮ
ɄʚɇɄɵ☻Ʉɦ̄ɇ☻ɭʚʤ(SDOF)ᵷ☻☻ᵷʪɄʍ☻ʃˆɱɦɓ☻ʏɈɄɕʤ☻ʏʁɄɩ

.☻ʨˈʫɄʶʻ˄ɬ☻ʨʫɄʠɓ☻ʛˈɋʆɓ☻ʢᶚɩ☻ʳʫ 

 

☻ʪɄʊʱʤ☻ɑˈʎɟɱʫ☻ɒɄˈəɂɭɥȹSDOF☻ˍẠɮʻʬʯ 

 

:ˍỊ˄☻Ʉʬʝ☻ɑʦɕʟʦʤ☻ɑʝɱᾚήɂ☻ɑʤɬɄʎʫ☻ɑɇɄɕʝ☻ʳʟʬ˄ 

)2-36☻☻☻☻☻☻☻☻☻☻☻()(2 2 tyuuu s
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w
x

m

c

2
=☻.ɭʫɄɪɕʤɂ☻ɑɋɶʰ☻: 

☻☻ɑɥɂɱʤɂ☻ɑˈʎʁʺ☻ʳʫ☻ʪɄʊʱʤɂ☻ȵɭɇ☻ɂɮȹ)0( 00 ==uu#☻:ʨʫɄʶʻ˄ɬ☻ʨʫɄʠɓ☻ʳʫ☻ɑɇɄɡɕɵᶗɂ☻ɬɭɦʯ☻ʮȵ☻ʳʟʬ˄☻ᵷ 
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☻:☻ɝˈɥ)1( 2xww -=D☻ʺ☻ᵷ☻ɭʫɄɪɕᶽɂ☻ˍẻˈɋʆʤɂ☻ɱɓɂʻɕʤɂ☻ʻʶseff ymF ##-=☻.ɐɱəȸᶽɂ☻ɐʻʚʤɂ☻ˍỘ 

☻☻☻☻☻☻☻☻☻ 
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☻ṔḛɇɄʎɔ☻˂Ịʍ☻ʢ̒ɾᾚήɂ☻rʟʬ˄:ɑˈʤɄɕʤɂ☻ɑˈʦʁɄʖɕʤɂ☻ɐɭʍɄʚʤɂ☻ʪɂɭɪɕɵɄɇ☻ʌɰɄɶɖʤɂʺ☻ɑʍɱɶʤɂ☻ʨɟȵ☻ʳʫ☻ɑẛẀɄɺʫ 
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 :ˍỘ☻ʛʦʆᶽɂ☻ʌɰɄɶɖʤɂʺ☻ɑˈɌɶʲʤɂ☻ɑʍɱɶʦʤ☻ɑˈȼɄẛṧʤɂ☻ṔḛɇɄʎɕʤɂ☻ʮȹ 
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)☻ʮḛɕʤɬɄʎᶽɂ☻ʮȵ☻ɑʊɥᶚʫ☻ɏɡ˄2-37)☻ʺ☻(2-39☻ɑʍɱɶʤɂʺ☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɂ☻ˍỈɂʻɕʤɂ☻˂Ịʍ☻ʮɄˈʆʎɔ☻(☻ɑɋɶʲʤɄɇ☻ɑʦɕʟʦʤ☻ɑˈɌɶʲʤɂ

)☻ɑʤɬɄʎᶽɂ☻ˌʆʎɔ☻Ʉʬʱˉɇ☻ᵷɴɄɵᶠʤ2-40☻ʢɄʚɕʯᶗɂ☻ʛʦʆᶽɂ☻ʌɰɄɶɖʤɂ☻:ɑəᶚɛʤɂ☻ɒɄˈʬʟʤɂ☻ʵɯʶ☻ʮȹ☻.ɑʦɕʟʦʤ☻ʛʦʆᶽɂ☻ʌɰɄɶɖʤɂ☻(

.ɑʬʸʫ☻ɒɄˈʬʝ☻ɑˈɌɶʲʤɂ☻ɑʍɱɶʤɂʺ☻ὃửɶʲʤɂ 

ɕɦʫ☻Ʉʫ☻ɱɾɦʍ☻̱☿☻̓̒ʚʤɂ☻ʮȹ̋☻.̩hɄɛʤɂ☻rɓ̒̍ʯ☻ʮ̒ʯɄʚʤ☻
ᴮ
Ʉʚʕ̋☻ʛʦʆʑɂ☻ʌɰɄɶɖʤɂ☻ʏʫ☻ɑɋɵɄɦɕʫ☻ɑʤɄʆʎʤɂ☻̓̒ʙ☻ʮȹɒᶗɄʚɕʯᶗɂ☻ʏʫ☻ɑɋɵɄ☻

☻ʭʊɦʤɂ☻ʨɟȵ☻rʫ☻ᵷɑ̍Ɍɶ̡ʤɂ☻ɑʍɱɶʤɂ☻ʏʫ☻ɱɹɄɋʫ☻ʨʠɺɈ☻ɑɋɵɄɦɕʫ☻ɭʫɄɪɕʤɂ☻̓̒ʙ☻ʮȹ̋☻.ʜ̒ ☻ʁʮ̒ʯɄʙ☻rʫ☻,ɱɾɦʎʦʤ☻ɑ̍Ɍɶ̡ʤɂ

.ɑɟɳʦʤɂ☻ɐɭʫɄɪɕᶽɂ 

☻ɭʫɄɪɕʤɂ☻ɑɋɶʰ☻ʮȹx☻☻ɐɬɄʍ☻ɐṔḛʒɽ☻ɑˈȼɄɺʰᶡɂ☻ʭʊʱʦʤ( )1<<x:Ʉɦ˄ɭʤ☻ʮ̒ʠ˄☻ʡʤɮ☻˂Ịʍ☻BȲɄɦɉ̋☻ᵷ 

121,11 22 º-º- zz☻☻☻☻☻☻☻☻☻☻ʺww ºD
 

ᶽɂ☻ʳʫ☻ˌʰɄɛʤɂ☻Ȳɳᾒήɂ☻ᵷɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿)☻ɑʤɬɄʎ2-39)☻ɑʤɬɄʎʑɂ☻rʫ☻ʢ̋ɜɂ☻Ȳɳᾒήɂ̋☻(2-40☻ɑɋɶʰ☻ʏʫ☻ɐɱɹɄɋʫ☻ʮɄɋɵɄʱɕʫ☻(

☻ɭʫɄɪɕʤɂx☻.ɄʬʸʤɄʬʶȹ☻ʳʟʬˆʺ☻ʳ˄Ṕḛʒɽ☻ʮɄʯʻʠ˄☻ˍỈɄɕʤɄɇ☻ᵷ 

)☻ɒᶗɬɄʎᶽɂ☻ɑɇɄɕʝ☻ʳʟʬ˄☻ᵷʇʚʕ☻ʇˈɶɌɕʦʤ☻ɑˈʁɱʖʝ☻Ṕḛʒɾʤɂ☻ɭʫɄɪɕʤɂ☻ʏʫ☻ᵷʡʤɯʤ☻ɑɡˈɖʯʺ2-39)☻ʺ☻(2-40☻ʨʠɺʤɂ☻˂Ịʍ☻(
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)☻ʮḛɕʤɬɄʎʬʦʤ☻ɱʊʱʤɄɇ2-37)ʺ☻(2-42ʛʦʆʑɂ☻ʌɰɄɶɖʤɂ☻ʮ̒ʠ˄☻ᵷɭʫɄɪɓ☻ɬ̒ɟ̋☻ʪɭʍ☻ʢɄɥ☻̱☿☻́ʯȵ☻ɭɡʯ☻()(ty##☻☻Aʤ☻
ᴮ
Ʉ̂̋Ʉɶʫ

)(2 tuw-☻Aʤ☻ɑ̂̋Ʉɶʫ☻ɰɂɭʚʑɂ☻ɂɯyʤ☻ɑʚʦʆʑɂ☻ɑʬ̍ʚʤɂ☻ʮ̒ʠɓ̋☻ᵷ)(2 tuw☻☻ʮ̒ʠ˄☻Ʉʫɭɦʍ☻ʛʦʆʑɂ☻ʌɰɄɶɖʦʤ☻ɭ̍ɟ☻ɏ̂ɱʚɓ☻̒ʁʺ

☻ʗȼɂɳʤɂ☻ʌɰɄɶɖʤɄɇ☻ɂɯʁ☻˂Ẻɭ̂̋☻ᵷ
ᴮ
ɂṔḛʒɽ☻ɭʫɄɪɕʤɂ)acceleration-Pseudo(.☻)☻ɑʤɬɄʎᶽɂ☻ɒʻɕɥɂ☻ɂɮȹʺ2-41☻ɏˈᾒήɂ☻Ṕḛɋʎɔ☻˂Ịʍ☻(

☻ɏ̍ɡɕʤɂ☻rʫ☻
ᴮ
ᶗɭɇ)(cos tw -td

☻ɑʙᶚʎʤɄɇ☻ɑʖȼɂɳʤɂ☻ɑ̍Ɍɶ̡ʤɂ☻ɑʍɱɶʤɂ☻ɬɭɦʯ☻ʮȵ☻rʟʬ˄☻ɑʍɱɶʤɂ☻ʢ̒ɥ☻́ɇɄɺʫ☻ʢᶗɭɕɵɄɉ̋☻ᵷ

)velocity-Relative Pseudo(☻)(tuw. 

:ˍỈɄɕʤɂ☻ʻɦʱʤɂ☻˂Ịʍ☻ʡʤɮʺ☻ᵷɑˈʖˈʆʤɂ☻ʭˈʚʤɄɇ☻ὂḒʊʎʤɂ☻ɒɄɇɄɡɕɵᶚʤ☻ɑʚʦʆᶽɂ☻ʭˈʚʤɂ☻ʔɱʎɔ 

☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻
max

)(tuSD = (ὃḒʊʍᶟɂ☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɂ)☻ˌʖˈʆʤɂ☻ʢɄʚɕʯᶗɂ 

☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻
max

)(tuSV
#= (ɑˈʬʊʍᶟɂ☻ɑˈɌɶʲʤɂ☻ɑʍɱɶʤɂ)☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂ 

 ☻☻☻☻☻☻
max

)(tySA
##= (ὃḒʊʍᶟɂ☻ʛʦʆᶽɂ☻ʌɰɄɶɖʤɂ)☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ 

☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ☻ʳʫ☻ʨʞ☻ʨˈɛʬɓ☻ʭɕ˄☻ᵷɱʫᶟɂ☻ʨˈʸɶɖʤʺ
AS☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂʺ

VS☻☻ʗȼɂɳʤɂ☻ʌɰɄɶɖʤɂ☻:ɄʶɱȼɄʊʱɇᵷ
PAS☻

ʤɂ☻ɑʍɱɶʤɂʺ☻ɑʖȼɂɳPVS☻:ˍỈɄɕʤɂ☻ʻɦʱʤɂ☻ʛʕʺ☻ᵷ 

- ☻ɑʖȼɂɳʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂPVS: 

)2-43☻☻☻☻☻☻☻(DDPV S
T

SS
p

w
2
== 

- ☻ʗȼɂɳʤɂ☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ
PAS: 

)2-44☻☻☻☻☻☻☻(DDVPPA S
T

SSS

2

2 2
ö
÷

õ
æ
ç

å
===
p

ww 

☻ʗȼɂɳʤɂ☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ☻ʮȶɇ☻ʋɥᶚʯ☻ʮȵ☻ʳʟʬ˄☻ᵷʪɭʚɓ☻Ʉʫ☻ʢᶚɩ☻ʳʫ
PAS☻☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʦʤ☻ɭˈɟ☻ɏˆɱʚɓ☻ʻʶ

AS☻☻ʳʟʤ☻ᵷ

☻ɑʖȼɂɳʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂPVS☻☻ɑ̍ʖ̍ʆʤɂ☻ɑʍɱɶʦʤ☻
ᴮ
Ʉʚ̍ʙɬ☻
ᴮ
Ʉɋ̂ɱʚɓ☻ɗɶ̄ʤ

VS☻ɐṔḛʒɽ☻ʭˈʙ☻ʨɟȵ☻ʳʫʺ☻ʢɂʻɥᶟɂ☻ʨʞ☻ˍ☿☻ʳʟʤʺ☻ᵷ

☻ʮ̒ʠɓ☻Ʉʫ☻ɐɬɄʍ☻ᵷɭʫɄɪɕʦʤPVS☻☻ᴬʤ☻ɏˆɱʚɕʝ☻ɑʤʻɋʚʫVS. 

)☻ʨʠɺʤɂ☻ʮḛɋ˄2-115☻ɬ̒ɟ̋☻ʋɥᶚʯ☻ʮȵ☻rʟʬ˄☻ɝ̍ɥ☻ᵷ(ɑ̍ʖ̍ʆʤɂ☻ɑʍɱɶʤɂ)☻̱Ạɮ̒ʬʯ☻ʢɂɳʤɳʤ☻ʮḛ̍ʖ̍ʆʤɂ☻ʮḛʎɈɄɕʤɂ☻ʮḛɇ☻ɑʯɰɄʚʫ☻(

ɓɂ̒ɕʤɂ☻ɭɦʍ☻ʮḛʎɈɄɕʤɂ☻ʮḛɇ☻Ṕḛɋʝ☻ʘɰɄʕ☻ʪɂɭɪɕɵɂ☻ɭɦʍ☻Ṕḛɋʝ☻ȶʆɩ☻ʢ̒ɾɥ☻ᵷ(ɐṔḛɋʝ☻ɰɂ̋ɬȵ)☻ɑʂʖɪɦʑɂ☻ɒɂɱPVS☻ʫr☻
ᴮ
ᶗɭɇVS. 
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)☻ʨʠɺʤɂ2-115ʮḛɇ☻ɑʯɰɄʚʫ☻:(VS ☻̋PVS☻ˍẠɮʻʬʯ☻ʢɂɳʤɳʤ 

 

:̱Ị˄☻Ʉʫ☻ᵷɱɓɂ̒ɕʦʤ☻̓̒ɾʚʤɂ☻ʭ̍ʚʤɂ☻ʨɟȵ☻rʫ☻ɑ̍ʖ̍ʆʤɂ☻ʏɈɂ̒ɕʦʤ☻ɑʚ̍ʙɭʤɂ☻ɐȲɂɱʚʤɂ☻ʮḛɋɓ 

- ☻ὂỰʎʬɇ☻ᵷɱɓɂʻɕʦʤ☻ɑʂʖɪʱᶽɂ☻ʭˈʚʤɂ☻ʨɟȵ☻ʳʫ( )¤­­ Tor0w☻
ᴮ
ɂɭɟ☻
ᴮ
Ʉʯɱʫ☻ʪɄʊɦʤɂ☻ʮ̒ʠ˄☻ᵷ☻ɑʦɕʟʤɂ☻ˁʚɋɓʺ

)☻ʨʠɺʤɂ☻ˍ☿☻ᾝὟʻʫ☻ʻʶ☻Ʉʬʝ☻ɐɭʍɄʚʤɂ☻ṕḘẛẁ☻Ʉʬʱˉɇ☻ᵷɑʱʝɄɵ2-116-a☻ʢɄʚɕʯᶗɂ☻̋ ȵ☻ὂỲṋʙᶟɂ☻ὃửɶʲʤɂ☻ʢɄʚɕʯᶗɄʕ☻ʡʤɯʤʺ☻ᵷ(

ˌʖˈʆʤɂ
DS ☻ʛʦʆʑɂ☻ὃỲṌɰɜɂ☻ʢɄʚɕʯᶚʤ☻ὂỲṋʙɜɂ☻ɭᾚήɂ☻˃ Ʉ̋ɶ̄ɵ

max
)(tys☻ɑ̍Ɍɶ̡ʤɂ☻ɑʍɱɶʤɂ☻ʮȹ☻

ᴮ
Ʉʂ˄ȵ̋☻.

☻ɑ̍ʖ̍ʆʤɂ☻ɑʍɱɶʤɂ☻̋ȵ☻̓̒ɾʚʤɂVS☻ɑ̍ʁɰɜɂ☻ɑʍɱɶʦʤ☻ὃḒʊʍɜɂ☻ɭᾚήɂ☻˂Ỉȹ☻ʨɾɕɵ
max

)(tys
#.☻☻ʮȹ☻ᵷʢɄɥ☻ɑ˄ȵ☻˂Ịʍ

☻ɑʖȼɂɳʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂPVS☻☻ʏʫ☻ɏɵɄʱɖɓw☻ɷ̄ʤ☻̋☻ɱʖɾʤɂ☻˃̋Ʉɶɖɵ☻̋
max

)(tys
#☻☻ˍ☿☻ᾝὟʻʫ☻ʻʶ☻Ʉʬʝ

)☻ʨʠɺʤɂ2-116-c☻ὃḒʊʍɜɂ☻ʛʦʆʑɂ☻ʌɰɄɶɖʤɂ☻ʮȺʕ☻̓ɱɩȵ☻ɑ̍ɥɄʯ☻rʫ☻.(
AS ☻☻ʮ̒ʠ̍ɵ☻

ᴮ
Ʉ̍ʦʬʍ☻ɑɦʝɄɶʤɂ☻ɑʦɕʟʤɂ☻ɻɯyʤ

☻ʏʫ☻ʗȼɂɳʤɂ☻ʌɰɄɶɖʤɂ☻ɏɵɄɦɕʤ☻
ᴮ
ɂɱʊʯ̋☻.

ᴮ
ɂɱʖɽ2w☻☻ʏʫ☻

ᴮ
Ʉʫ̋ɭʎʫ☻ʮ̒ʠ̍ɵ☻́ʯȺʕ0=w☻ ̒ ʶ☻Ʉʬʝ☻☻ʨʠɺʤɂ☻ˍ☿☻ᾝὟʻʫ

)2-116-d☻Ʉʫɭʱʍ☻ɐɬɭᾚᾇɂ☻ɑʤɄᾚήɂ☻ˍ☿☻ɂɯʤ☻.(0­w☻☻ʮɄʸɡɕ˄☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂʺ☻ʗȼɂɳʤɂ☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɄʕ

.ɐɬɭᾚᾇɂ☻ɑʬˈʚʤɂ☻ɷʖʱʤ 

- ☻
ᴮ
ɂṔḛɋʝ☻ʪɄʊɦʤɂ☻ɱɓɂ̒ɓ☻ʮ̒ʠ˄☻Ʉʫɭɦʍ( )0­¤­ Torw☻ʏʫ☻ʜɱɦɕʦʤ☻ʨ̍ʬ̂̋☻

ᴮ
ɂɭɟ☻ɏʦɽ☻ʪɄʊɦʤɂ☻ʮȵ☻ὃỰʎ˅☻ɂɯyʕ☻ᵷ

)☻ʨʠɺʤɂ☻̱☿☻ʇʆɪʫ☻̒ʁ☻Ʉʬʝ☻ʀɰɜɂ2-116-aɶʲʤɂ☻ʢɄʚɕʯᶗɂ☻ʮȹ☻.(ὃử
DS☻ɑˈɌɶʲʤɂ☻ɑʍɱɶʤɂ☻ʺVS☻☻ʻɦʯ☻ʮɄʸɡɕɓ

☻ɑʖȼɂɳʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂ☻ʨˈʬɓ☻Ʉʂ˄ȵ☻ʺ☻ᵷɱʖɾʤɂPVS☻ʏʫ☻ɄẛṤɵɄʱɕʤ☻ɑɡˈɖʱʝ☻ɱʖɾʤɂ☻ʻɦʯ
DS☻ɑʤɄᾚήɂ☻ʵɯʶ☻ˍ☿☻.

Ʉʫɭʱʍ¤­w☻ὃḒʊʍɜɂ☻ὃỲṌɰɜɂ☻ʌɰɄɶɖʤɂ☻ɭᾚή☻ʮᶚɾ˄☻ʗȼɂɳʤɂ☻̩ʖ̍ʆʤɂ☻ʌɰɄɶɖʤɂ☻̋☻̩ʖ̍ʆʤɂ☻ʌɰɄɶɖʤɂ☻ᵷ

max
)(tys

##☻☻)☻ʨʠɺʤɂ☻ˍ☿☻ʹˈʤȹ☻ɰɄɺʫ☻ʻʶ☻Ʉʬʝ2-116-d☻.( 
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☻ʨʠɺʤɂ)2-116ɑˈʖˈʆʤɂ☻ɑʯʻʱˈʟʦʤ☻ɐɬɭᾚᾇɂ☻ɒᶗɄᾚήɂ☻:( 

 

☻ɑȼɬɄɋʦʤ☻"˃̒ʒʦʤɂ"☻̱☿ɱᾚήɂ☻ὂỰʎʑɂ☻ʮȵ☻˂Ỉȹ☻ɐɰɄɹɟɂ☻ɏɡ˄☻ᵷ
ᴮ
ɂṔḛɩȵ'pseudo'☻☻̱☿ɱᾚήɂ☻ὂỰʎʑɂ☻ɂɯʁ☻ʪɂɭɪɕɵɂ☻ʮȹ̋☻ᵷ☻"ʗȼɂɲ"☻̒ʁ

ʫr☻Ṕḙʝȵ☻ɒɄɋ̂ɱʚɕʤɂ☻ʏʫ☻ʨʫɄʎɕʯ☻Ʉɦʯȹ☻ὂỰʎʬɇ☻ᵷɑ̍Ɍ̂ɱʚɕʤɂ☻ɑ̍ʖ̍ʆʤɂ☻ɒɄʙᶚʎʤɂ̋☻ṔḛɇɄʎɕʤɂ☻ʏʫ☻ʨʫɄʎɕʯ☻Ʉɦʯ̒ʞ☻
ᴮ
Ʉʬȼᶚʫ☻ɷ̄ʤ☻ʶɄʖᶽɂ☻ᵷʭˈ

☻ὃử̂ɱʚɓ☻ɑʬʦʠɇ☻
ᴮ
Ʉʚɥᶗ☻ɰɄɺ˅☻ʮȵ☻rʟʬ˄☻̱ỈɄɕʤɄɇ☻ᵷɴɄɶɥɡʤ☻ʨ̍ʦʂɓ☻̒ʁ☻̱☿ɱᾚήɂ☻ὂỰʎʬʦʤ☻́ʫɂɭɪɕɵɂ☻ʮȶɇ☻ɬɱʖʤɂ☻ɱʎɺ˅☻ɂɯʟʁ̋

:
ᴮ
ᶚɛʫ☻ᵷʗȼɂɲ☻rʫ☻

ᴮ
ᶗɭɇ 

- ☻ɑˈɌˆɱʚɕʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂPVS 

- ☻ὃửˆɱʚɕʤɂ☻ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ
PAS 

2-7-2-☻☻ὃỰʫɳʤɂ☻ʨᾒὈʤɂ(Time History): 

☻ɒɄʞɱᾚήɂ☻ɴɄˈʙ☻ɐɳʸɟȵ☻ʪɂɭɪɕɵɂ☻ȵɭɇ☻ʪɄʍ☻ɯʱʫ☻ɑˈʤɂɳʤɳʤɂ1930)☻ʨʠɺʤɂ☻ʮḛɋˆʺ☻ᵷ☻ʪ2-117☻ɑˈʤɂɳʤɳʤɂ☻ɒᶚˈᾒὈɖʤɂ☻ʃʎɈ☻(

.ʳʫɳʤɂ☻ʏʫ☻ʏʙʻᶽɂ☻ɑʝɱᾚή☻ʌɰɄɶɖʤɂʺ☻ɑʍɱɶʤɂʺ☻ʢɄʚɕʯᶗɂ☻ʳʫ☻ʨʞ☻ɑʙᶚʍ☻ʮḛɋɓ☻ὃỮʤɂ 
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)☻ʨʠɺʤɂ2-117 ʢɲᶗɳʤɂ☻ʃʎɋʤ☻ɑ̍ɟɮ̒ʬɦʤɂ☻ɑ̍ʤɂɳʤɳʤɂ☻ɒᶚᾒὈʤɂ☻:( 
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)☻ʨʠɺʦʤ☻ʏɈɄɓ2-117☻ɑˈɟɮʻʬʱʤɂ☻ɑˈʤɂɳʤɳʤɂ☻ɒᶚᾒὈʤɂ☻:( ʢɲᶗɳʤɂ☻ʃʎɋʤ 

 

☻ɑ̍ʕɂɱʑ̒ɓ̒ʕ☻ʪᶚʕȵ☻ʨʠɹ☻˂Ịʍ☻ˁʆʎɔ☻ɗʯɄʞ̋☻ᵷɑ̍ɦʫɳʤɂ☻ɒᶚᾒὈʤɄɇ☻̋ȵ☻ʔɂɱʑ̒ʬɶ̄ɶʤɄɇ☻ɑ̍ʁɰɜɂ☻ɒɄʞɱᾚήɂ☻ɒᶚ̍ᾒὈɔ☻ὂḒɶɔ

☻ɞɄɕɦɓᶗ☻̱Ộ̋☻ᵷɒɄɵɂɰɭʤɂ☻̱☿☻ɐɱɹɄɋʫ☻ʪɭɪɕɶɔ☻ɑ̍ʬʙɰ☻ɑʒ̍ɾɇ☻ˁʆʎɔ☻ɗɦɋɽȵ☻ɐṔḛɩɜɂ☻ɑʯ̋ɕɂ☻̱☿̋☻ᵷ(ɑʬ˄ɭʚʤɂ☻ɒᶚ̍ᾒὈɖʤɂ)

☻ɒɄʶʻɺɖɇ☻ɑʆɋɓɱʫ☻ɑɽɄɩ☻ɒɄɦˈᾚὝɓʺ☻ɒɄᾒήɄʎʫ☻˂Ỉȹ.ʨˈᾒὈɖʤɂ☻ɒɂʺɬȵ 

☻ɒɄʆʆɪʫ☻ɑəᶚə☻:̱Ỉɂɳʤɳʤɂ☻ɭɽɱʤɂ☻ɐɳyɟȵ☻rʝɄʫȵ☻̱☿☻ɑʝɱᾚίʤ☻ɑʦʫɄʞ☻ɒɄʫ̒ʦʎʫ☻˂Ịʍ☻
ᴮ
Ʉ̂ɱʊʯ☻˃̒ɕɦɓ☻ɑ̍ɦʫɳʤɂ☻ɒᶚᾒὈʤɂ☻ʮȹ

☻ɱɓɂ̒ɕʤɂ☻̓̒ɕɦʫ̋☻ɐɭʑɂ)☻ɑ̍ʤɂɳʤɳʤɂ☻ɑʝɱᾚίʤ☻ɑ̍ɦʫɳʤɂ☻ɒᶚᾒὈʤɂ☻ʗʦɕɪɓ☻ʮȵ☻rʟʬ̂̋☻.(̱Ỉ̒ʙɄɹ☻ɭɥɂ̋̋☻ʮḛ̍ʚʕȵ☻ʮḛʦ̍ᾒὈɔ)
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ɑɡˈɖʯ☻Ṕḛɛʫ☻ʨʠɺɈ☻ɑʖʦɕɪʫ☻ʏʙɂʻʫ☻ˍ☿☻(ɑʎɶʤɂʺ☻☻ʏʙʻʫ☻ʮḛɇ☻ɭʎɋʤɂ☻ᵷʌɭɾɕʤɂ☻ɑˈʤȳ☻ᵷʢɂɳʤɳʤɂ☻ɐʻʙ☻:Ʉẛṧʫ☻ɱʝɯʯ☻ᵷɑʖʦɕɪʫ☻ʨʫɂʻʍ

.ʢɂɳʤɳʤɂ☻ɐɭʫ̋☻ᵷɒɄ̍ɉ̒ɵɱʤɂ☻ʛʬʍ☻ᵷɑ̍ʦᾚᾇɂ☻ʏʙ̒ʑɂ☻ʔ̋ɱʉ☻ᵷʢɂɳʤɳʤɂ☻ɐɰȸɉ̋☻ʨ̍ᾒὈɖʤɂ 

☻ɑɇṔḘʦʤ☻ὃḒʊʍᶟɂ☻ʌɰɄɶɖʤɄɇ☻ʨᾒὈᶽɂ☻ʌɰɄɶɖʦʤ☻ɑˈʬʊʍᶟɂ☻ɑʎɶʤɂ☻ὂḒɶɔ(PGA)☻ɑʦᾒὈᶽɂ☻ɑʍɱɶʦʤ☻ɑˈʬʊʍᶟɂ☻ɑʎɶʤɂ☻ὂḒɶɔʺ☻ᵷ

ʬʊʍᶟɂ☻ɑʍɱɶʤɄɇ☻ɑɇṔḘʦʤ☻ɑˈ(PGV)☻ɑɇṔḘʦʤ☻ὃḒʊʍᶟɂ☻ʢɄʚɕʯᶗɄɇ☻˂Ẻɭɓ☻ʨᾒὈᶽɂ☻ʢɄʚɕʯᶚʤ☻ɑˈʬʊʍᶟɂ☻ɑʎɶʤɂʺ☻ᵷ(PGD)☻ʭɕ˄☻.

☻ᴬɇ☻ʌɰɄɶɖʤɂ☻ʳʍ☻Ṕḗʎ˅☻.ʨʫɄʠɕʤɄɇ☻ʌɰɄɶɖʤɂʺ☻ɑʍɱɶʤɂ☻ɭ˄ɭɦɓ☻˂Ỉȹ☻ɰɄɾˈʤ☻ˌʫɄʊʯ☻ʨʠɺɈ☻ʌɰɄɶɖʤɂ☻ʨˈᾒὈɔ)2cm/s(☻☻Ʉʫ☻
ᴮ
ɄɋʤɄʑ̋

☻ɑ̍ʁɰɜɂ☻ɑ̍ɇɮɄᾒήɂ☻ʌɰɄɶɔ☻rʫ☻ɑ̂̒Ⱦʫ☻ɑɋɶ̡ʝ☻ʮ̒ʠ˄(g))☻ʨʠɺʤɂ☻ʮḛɋˆʺ☻.2-118☻ɻᶚʍȵ☻ɐɰ̒ʞɯʑɂ☻ɑ̍ʬʊʍɜɂ☻ɒɄʎɶʤɂ☻ʭ̍ʙ☻(

☻ʘɱɹ)☻ɑ̍ʚʕɜɂ☻ɑɋʝɱʬʦʤ☻ὃỰʫɳʤɂ☻ʨᾒὈʤɂ☻˂Ịʍ☻ɐɬɭᾚᾇɂ̋-☻.Ʉʠ̍ʯ̒ʫ☻ɄɕʯɄɵ☻̱☿☻ɑʆɦʫ☻rʫ☻ɮ̒ɩȶʑɂ☻ɞɭ̂ɱəɰ̒ʯ☻ʢɂɳʤɳʤ☻(Ɇɱʑ 

), PGV=41.8 cm/s , PGD=14.3 cm 2PGA=866 cm/s( 

 

 

)☻ʨʠɺʤɂ2-118☻ɞɭ̂ɱəɰ̒ʯ☻ʢɂɳʤɳʤ☻ὃỰʫɳʤɂ☻ʨᾒὈʤɂ☻:(æ☻☻ɄɕʯɄɵ☻ˍ☿☻ɑʆɦʫ ʘɱɹ☻̩ʚʕȵ)☻Ʉʠ̍ʯ̒ʫ-(Ɇɱʑ 

 

2-7-3-☻☻ɑɇɄɡɕɵᶗɂ☻ʔɄˈʅȵ(Response Spectra): 

ʪɄʊɦʤ☻̓̒ɾʚʤɂ☻ɑɇɄɡɕɵᶗɂ☻rʍ☻Ṕḛɋʎɕʤɂ☻rʟʬ˄☻ᵷɑʚɇɄɶʤɂ☻ɒɂɱʚʖʤɂ☻̱☿☻ɬɰ̋☻Ʉʫ☻˂Ịʍ☻
ᴮ
ɂɬɄʬɕʍɂ SDOF☻☻ᵷʹɓɭʍɄʙ☻ɭʱʍ☻ʀɱɦʫ

☻ʪɄʊɦʦʤ☻̱ẻ̍ɋʆʤɂ☻ɱɓɂ̒ɕʤɂ☻:ʮḛɦəɂ☻rṔ˄ḘʫɂɰɄɋɇw☻ɭʫɄɪɕʤɂ☻ɑˈʬʝʺ☻ʺ☻ᵷx☻ʭ̍ʙ☻ɄẛṨʕ☻
ᴮ
ɄᾚὟ̒ʫ☻ɒɄʆʆᾟᾇɂ☻ɬɂɭʍȹ☻rʟʬ˄☻.

☻ʪɄʊʯ☻˃ɜ ☻̓̒ɾʚʤɂ☻☻ɑɇɄɡɕɵᶗɂSDOF☻☻ɒɄʆʆᾟᾇɂ☻ɻɯʁ☻rʫ☻ɭɥɂ̋☻ʨʞ☻ὂḒɶ̌̋☻ᵷɱʆ̍ɶʑɂ☻(ɰ̋ɭʤɂ☻̋ȵ)☻ɱɓɂ̒ɕʤɂ☻ʢᶚɩ☻rʫ

)☻ʨʠɺʤɂ☻ˍ☿☻ᾝὟʻᶽɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂ☻ʇʆɪʫ☻ᵷʡʤɮ☻ʨɛʫ☻˂Ịʍ☻ʢɄɛʬʝʺ☻ᵷɑɇɄɡɕɵᶗɂ☻ʗˈʆɇ2-115.( 
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)☻ʨʠɺʤɂ☻ʮḛɋˆʺ2-119ˌʖˈʆʤɂ☻ʌɰɄɶɖʤɂ☻ʇʆɪʫ☻(☻☻Ʉʁɰɂɭʚʫ☻ɭʫɄɪɓ☻ɑɋɶh☻ʏʫ05.0=x☻ʢɄʬɹ☻ɑɋʝɱᶽɂ☻ʳʫ☻ɞɱɪɕɶᶽɂ☻ᵷ

æ☻☻ʪɄʍ☻ʺṔḘʱɶʤɂ☻ʢɂɳʤɳʤ☻ὃỰʫɳʤɂ☻ʨᾒὈʦʤ☻Ɇʻʱɟ1949☻ʇʆᾟᾇɂ☻ɂɯʶ☻ʳʫ☻ɐɱɹɄɋʫ☻ὃḒʊʍᶟɂ☻ʌɰɄɶɖʤɂ☻ɭ˄ɭɦɓ☻ʏˈʆɕɶʰ☻ɂɯʟʶʺ☻.

☻ɭʫɄɪɕʦʤ☻ɑɕɇɄə☻ɑʬ̍ʙ☻ʏʫ)☻ɑɵ̋ɰɭʑɂ☻ɒȴɺ̡ʬʦʤ☻ɑ̍ʎ̍ɋʆʤɂ☻ɰɂ̋ɬɜɂ☻ʭ̍ʙ☻ɑʤᶗɭɇ05.0=x☻ɒȴɺʲʫ☻ɘᶚə☻ʨɟȵ☻ʳʫ☻ʋɥᶚʱʕ☻ᵷ(

☻ɰɂʺɬȶɇ☻ᴬʤ☻ɑˆʺɄɶʫ☻ɑʖʦɕɪʫsec0.1&sec5.0,sec3.0☻ɑ̍ʬʊʍɜɂ☻ɒɄʍɰɄɶɖʤɂ☻ʭ̍ʙ☻˂Ịʍ☻ɐɱɹɄɋʫ☻ʢ̒ɾᾚήɂ☻Ʉɦɦʟʬ˄☻ᵷ

☻:ɏˉɓṔḘʤɄɇ☻ˍỘʺ☻ᵷɑʦɇɄʚᶽɂggg 48.0&02.1,75.0. 

 

 

)☻ʨʠɺʤɂ2-119)☻̋ṔḘɦ̄ɶʤɂ☻ʢɂɳʤɳʤ☻ɒɄʍɰɄɶɖʤɂ☻ɑɇɄɡɕɵɂ☻ʗ̍ʅ☻ɒɄʚ̍ɋʆɓ☻:(05.0=x( 

☿̱☻ʮḛɋʫ☻̒ʁ☻Ʉʬʝ☻ᵷɑʖʦɕɪʫ☻ɒɂɭʫɄɪɕʤ☻
ᴮ
Ʉʚʕ̋☻ɒɄ̍ɦɦɦʑɂ☻rʫ☻ɑʦȼɄʎʝ☻ɑ̍ʖ̍ʆʤɂ☻ɒɄʆʆᾟᾇɂ☻ɬɂɭʍȹ☻ʭɕ˄☻ᵷ

ᴮ
Ʉ̍ʦʬʍ☻)☻ʨʠɺʤɂ2-

120.ɰ̋ɭʤɂ☻̋ȵ☻ɱɓɂ̒ɕʤɂ☻ɑʤᶗɭɇ☻ɒɄʆʆᾟᾇɂ☻ɂɯʁ☻ʭɵɱɓ☻ʮȵ☻rʟʬ˄☻ɝ̍ɦɇ☻( 

☻ɑˈʖˈʆʤɂ☻ɑʯʻʱˈʟʤɂ☻ʵɄʱˈʬɵȵ☻Ʉʫ☻ʮḛɇ☻ɒɄʙᶚʎʤɂ( )PAPVD SSS &,☻☻˂Ịʍ☻ɘᶚɛʤɂ☻ɑˈʖˈʆʤɂ☻ʭˈʚʤɂ☻ʵɯʶ☻ʨˈɛʬɕɇ☻ɧʬɶɔ☻ᵷ

ʮḛɋ̂̋☻.ɑ̍əᶚɛʤɂ☻ɑ̍ʬɕ̂ɰɄʑ̒ʦʤɂ☻ɑɇɄɡɕɵᶗɂ☻ʔɄ̍ʅȵ☻ɒɄʆʆᾟᾇɂ☻ɻɯʁ☻ὂḒɶɔ̋☻ᵷὃḒɕ̂ɰɄʑ̒ʤ☻ɴɄ̍ʚʫ☻ʪɂɭɪɕɵɄɇ☻ɭ̍ɥ̋☻ʇʆɪʫ☻

)☻ʨʠɺʤɂ2-121.(ɰ̋ɭʤɂ☻ɑʤᶗɭɇ☻ɑɇɄɡɕɵᶗɂ)☻ɑ̍ʬɕ̂ɰɄʑ̒ʦʤɂ☻ɒɄʆʆᾟᾇɂ☻ɻɯyʤ☻
ᴮ
ᶗɄɛʫ☻( 

)☻ʨʠɺʤɂ☻Ʉʫȵ2-122.̱ẻ̍ɋʆʤɂ☻ɱɓɂ̒ɕʤɂ☻ɑʤᶗɭɇ☻ɑɇɄɡɕɵᶗɂ☻ˁʆʎɔ☻rʟʤ̋☻ᵷɑ̍əᶚɛʤɂ☻ɑ̍ʬɕ̂ɰɄʑ̒ʦʤɂ☻ɒɄʆʆᾟᾇɂ☻ɷʖʯ☻ʮḛɋ̍ʕ☻( 

☻ɑˈɌˆɱʚɕʤɂ☻ɑˈʖˈʆʤɂ☻ɑʍɱɶʤɂ☻ɑʤɬɄʎʫ☻ɏɕʟʯ☻ᵷˌɚᶚɛʤɂ☻ʇʆᾟᾇɂ☻ɂɯʶ☻ʨɛʫ☻ȲɄɺʰȹ☻ɑˈʦʬʍ☻ɧˈʁʻɕʤʺPVS☻☻ɑʤɬɄʎᶽɂ)2-43☻(

☻ˍẻˈɋʆʤɂ☻ɱɓɂʻɕʤɂ☻ɑʤᶗɭɇ( )Hzf. 


