
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

͙͙̅͊͡͡ ˢ˻ ̇˹ˮˮ˿ ˹ˮ̇ ˸ͦͫͭ· 
 

˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͙ ͍ͤ͊ͦ͘͟·͔ ͦ͋Ά͔ͭ͟· нлмл-2017 ͎  



˻͍ͫͤͦͤ·͔ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͺ͙͙͊͊͡͡ ˹ˮ̇ 
˸ͦͫͭ· 

 ˿ ͍͔͙͔ͦͨͪͦͦ͗͒ͤ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΥ 
Å ˴ͦͤͭͪͦ͡Έ ͊͟;͔͍ͫͭ͊ ͔͚ͨͪͦͭͤͦ͟  ͙

ͪ͊͋ͦ;͔͚ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙ 
Å ˻͙͙ͨͭͣ͊͘ͼ͙Ύ ͙ͨͪͤΎͭ·ͻ 
͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ 

Å ͔͙̏ͫͨͪͭ͊͘͟ ͔͚ͨͪͦͭͤͦ͟ 
͔͒ͦͯͣͤͭ͊͟ͼ͙͙ 

Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͙͎͙ͦͪͤ͊͡Έͤ·ͻ ͤ ͍ͦ·ͻ 
͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͪ ͔΄͔͙͚ͤ 

 ˿ ͍͔͙͔ͦͨͪͦͦ͗͒ͤ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Υ 
Å ˻ͼ͔ͤ͊͟ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͨ ͙͔͔͙ͪͣͤͤΎ 

͍ͤͦ·ͻ ͔͙͍ͣ͊ͭͪ͊ͦ͡ 
Å ˽͍͔͔͙͔ͪͦ͒ͤ ͔͍͙͚ͦ͋ͫ͒ͦ͊ͤ͡ ͙  
͙ͫͨ·͙͚ͭ͊ͤ 

Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͨ ͔͙͍ͦ͒͒ͪ͗͊Ό΅͙ͻ 
͔͍͒ͦͯͣͤͭͦ͟ 

Å ˻ͼ͔ͤ͊͟ ͊͟;͔͍ͫͭ͊ ͫ ͙͔ͭͪͦͭ͡Έͤ·ͻ 
ͪ͊͋ͦͭ 

 
 

 ˾ ͊ͪ͊͋ͦͭ͊͘͟ ͙͍ͤͦͪͣ͊ͭͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟Υ 
Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͤ͊ͼ͙ͦͤ͊͡Έͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͤ͊ ͨ ͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟Σ 
͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͙ ͙͔ͨͪͣͯ͟ ͦ͋Ά͔͍ͭͦ͟ 

Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͔ͫͨͼ͙͊͡Έͤ·ͻ ͍ͫͭ͊ͤ͒͊ͪͭͦ ͤ͊ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟Σ 
͙͔ͫͭͪͦͭ͡Έ͍ͫͭͦ ͙ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͙͔͙͔ͨͪͣͤͭ͡Έͤͦ ͟ ͟ ͔ͦͤͪͭͤͦͣͯ͟ 
ͦ͋Ά͔ͭͯ͟ 



˿͍͔͙͔ͦͨͪͦͦ͗͒ͤ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ 

 
Å ˻ͼ͔ͤ͊͟ ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙ͨͪͦͪ͊͋ͦͭ͟ ͔͎ͨͪͦͭͤͦͦ͟ ͪ ͔΄͔͙ͤΎ 

Å ˻ͼ͔ͤ͊͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͔͎ͨͪͦͭͤͦͦ͟ ͔ͪ΄͔͙ͤΎ ͔ͨͯͭͣ ͨͪΎ͎ͣͦͦ ͨ ͔͔ͪͪ͊ͫ;͔ͭ͊ 

Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͔͙ͣͭͦ͒͟ ͪ͊ͫ;͔ͭ͊ ͙ ͎ͨͪͦͪ͊ͣͣ ͪ͊ͫ;͔ͭ͊ ͦͤͫͭͪͯ͟͟ͼ͙͚ ͫ ͯ ;͔ͭͦͣ 

͍͔ͫͻ ͙͍ͦͤͫͭͪͯͭͤͦ͟͟-͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͺ͍͊ͭͦͪͦ͟ 
Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͙ͦͨͭͣ͊͡Έͤ·ͻ Ήͺͺ͔͙͍ͭͤ͟·ͻ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ ͤ͊ ͦ ͍͔ͫͤͦ 
͔͒ͭ͊͡Έ͚ͤͦ ͙ͨͪͦͪ͊͋ͦͭ͟ ͍͙͍͊ͪ͊ͤͭͦ Ή͔͔͍ͣͤͭͦ͡ ͫ ͔͙͚ͦͦͪͯ͗ͤ 

ό͙͙ͦͨͭͣ͊͘ͼ͙Ύ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤύ 
Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͙͎͙ͦͪͤ͊͡Έͤ·ͻΣ ͙͍ͤͤͦ͊ͼ͙ͦͤͤ·ͻ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ ͍  

ͫͦ͗ͤ͡·ͻ ͙͔͔ͤ͗ͤͪͤͦ-͎͔͎͙ͦͦ͡;͔͙ͫ͟ͻ ͙ ͙͙ͣ͊ͭ͟͡;͔͙ͫ͟ͻ ͍͙ͯͫͦ͡Ύͻ 
ό͔͚͙ͫͫͣ͊͟Σ ͍͔;ͤͦ-͔ͣͪ͘͡·͔ ͎ͪͯͤͭ·Σ ͔͔ͫͭͫͤͤͤ·͔ ͍͙ͯͫͦ͡Ύ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊Σ 
͔ͯ͒͊ͤͤ͡·͔ ͚ͪ͊ͦͤ· ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ύ 

Å ˾͊ͪ͊͋ͦͭ͊͘͟ ͔͍ͨͪͦͭͦ͟ ͙͙͎ͣͦͤͭͦͪͤ͊ ͔͙ͫͦͦͪͯ͗ͤΎ ͙ ͪ ͔͎͔͍͊ͣͤͭͦ͡ 

͔͎͙͍͙ͪ͊ͪͦ͊ͤΎ ͫͯ͗͋͡ ͍ ͫͯ͡;͔͊ ͔͙ͤ͊ͫͭͯͨͤ͡Ύ ;͔͍ͪ͘·;͚͊ͤ·ͻ ͙ͫͭͯ͊ͼ͙͚ 



˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦ ͨͦ͒Ά͔͎͒ͤͦͦ͘ ͔͔͎͗ͤͦ͒ͦͪͦ͗ͤͦͦ͘͡ ͙ͨͯͭ ͟ ̏͡Έ͎͙ͤͫͦͣͯ͟ 
͔͔͙ͣͫͭͦͪͦ͗͒ͤΌ ͎͔͚ͯ͡ 

 ˻ ͍ͫͤͦͤ·͔ ͔͙ͨͦ͊͊ͭ͘͟͡ ͦ͋Ά͔ͭ͊͟: 
˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ζͨͦ͒ ͟ ͡Ό;η мт ͔͔͗ͤͦ͒ͦͪͦ͗ͤ͘͡·ͻ ͍ͣͦͫͭͦΦ 

 

 ˻ ͔͙ͫͦ͋ͤͤͦͫͭ ͔͙͍͎ͪ͊ͦ͊ͤͤͦͦ͘͡ ͦ͋Ά͔ͭ͊͟: 
Å ͍͙̂ͫͦ͡Ύ ͍͔;͚ͤͦ ͔ͣͪͦͭ͘͡· 
Å ˿͔͚͙ͫͣ͊͟ у ͋ ͍͊ͦ͡͡ 
Å ˿͔͍͔͔ͪͤͦ ͙͔͙͔ͫͨͦͤͤ͡ ό͔͔ͭͣͨͪ͊ͭͯͪ͊ ͙͔ͤ͗ ср ϲύ 
Å ͔̂͒͊ͤͤͦͫͭ͡Έ ͚ͪ͊ͦͤ͊ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͦͭ ͍͍͊ͦ͒ͦ͘ ͔͔͔͗ͦ͋ͭͦͤͤ͘͡·ͻ ͙͔͙͚͒͘͡ ͙  
͍͍͊ͦ͒ͦ͘ ͣ ͔ͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͚ 

 

 ˻ ͔͙ͫͦ͋ͤͤͦͫͭ ͙ͨͪͤΎͭ·ͻ ͔ͭͻ͙ͤ;͔͙ͫ͟ͻ ͔ͪ΄͔͙͚ͤΥ 
Å ˣ·ͫͭͪͦͫ͋ͦͪͤ·͔ ͔͎ͦ͋͡;͔ͤͤ·͔ ͔ͨͪͦͭͤ͡·͔ ͔͙ͫͭͪͦͤΎ 
Å ˣ·ͫͭͪͦͫ͋ͦͪͤ·͔ ͔ͫ͟ͼ͙ͦͤͤ·͔ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·͔ ͔͔͔͔ͫͭ͊͗ͦ͋ͭͦͤͤ͘͡͡·͔ 
ͦͨͦͪ·Φ ˿͔͟ͼ͙͙ ͍͎͊ͦ͒ͫͦͦ͘͟ ͙͎͍͔͙ͦͭͦͤ͘͡ΎΦ 

 

 ˻ ͋Ά͔ͭ͟· ͔ͨͦͫͭͪͦͤ· ͙ Ή͙ͫͨͯ͊ͭͪͯ͟͡ΌͭͫΎ 



 
 



˽ͪΎͣ·͔ ͔͔ͨͪͪ͊ͫ;͔ͭ·Σ ͪ͊ͫ;͔͔ͭͤͦ ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟ΎΣ 
͍͔ͨͪͦͪ͊͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ 

 
 

˾͊ͪ͊͋ͦͭ͊͘͟ ͍͔ͫͦ͋ͫͭͤͤ·ͻ ͎͙͍͊ͦͪͭͣͦ͡ ͙ ͔͙ͣͭͦ͒͟ ͪ͊ͫ;͔͍ͭͦΥ 
1. ˾͊ͫ;͔ͭ· ͔͔͔͔ͫͭ͊͗ͦ͋ͭͦͤͤ͘͡͡·ͻ ͔ͨͪͦͭͤ͡·ͻ ͔͙͚ͫͭͪͦͤ ͫ ͯ;͔͍ͭͦ ͟ ͔ͦͣͨͫ͊͟͡ 
͙͍ͦͤͫͭͪͯͭͤͦ͟͟-͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ ͺ͍͊ͭͦͪͦ͟ ό͔͙͔͚ͤͤͤ͡·͔ ͨͪͦͼ͔ͫͫ· ͙ͯͫ͊͒͟Σ 
ͨͦͯ͘͡;͔͙ͫͭΣ ͎͔͍ͫ͊ͣͦͪ͊ͦͪ͊͘ ͔͋ͭͦͤ͊Σ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͍͍͔͔͙ͦ͒ͤ͘Ύ ͙  
͙ͯ͊͒͟͟͡ ͔͋ͭͦͤ͊ύ 
2. ˾͊ͫ;͔ͭ· ͫ͋ͦͪͤ·ͻ ͔͔͔͗ͦ͋ͭͦͤͤ͘͡·ͻ ͔ͨͪͦͭͤ͡·ͻ ͔͙͚ͫͭͪͦͤ ͤ͊ ͫ ͙͙ͭ͊͒ 
͙͎͍͔͙ͦͭͦͤ͘͡Ύ-͔͔͍͙ͨͪͦ͘͟-Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ 
3. ˾͊ͫ;͔ͭ· ͙ͫ͋ͦͪͤͦͣͦͤͦͭ͡·ͻ ͔ͨͪͦͭͤ͡·ͻ ͔͙͚ͫͭͪͦͤ ͫ ͯ;͔ͭͦͣ 
͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͍͍͔͔͙ͦ͒ͤ͘Ύ ͙ ͙͔͒ͭ͡͡Έͤ·ͻ ͔͙͔͚ͤͤͤ͡·ͻ ͨͪͦͼ͔͍ͫͫͦ ͍  
͔͔͋ͭͦͤ 

 

ˤ·͔͙͔ͨͦͤͤ͡ ͫͦ͗ͤ͡·ͻ ͍͔ͨͪͦͫͭͪ͊ͤͫͭͤͤ·ͻ ͪ͊ͫ;͔͍ͭͦ ͫ ͙͔͔͙͔ͨͪͣͤͤͣ ΄͙͎ͪͦͦͦ͟ ͤ͊͋ͦͪ͊ 
͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔ͦͤ͟;ͤͦ-Ή͔͔ͣͤͭͤ͡·ͻ ͍ͨͪͦ͒ͯͭͦ͟Υ 
NASTRAN 
COSMOS 
MIDAS 
SCAD 



ʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ Mʨ<Mult 

 

 
1 3 2 4 8 2 8 4 2 3 1 
4 3 0 8 6 1 6 8 0 3 4 
7 7 7 6 6 6 6 6 7 7 7 

ʇʨʦʚʝʨʢʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ Mʥ<Mlim 

 

 
5 7 1 9 3 8 3 9 1 7 5 
2 6 6 4 3 7 3 4 6 6 2 
5 5 5 5 5 4 5 5 5 5 5 

 
 

 

ʕʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʄ(ʪʩʤ)ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ 
 

 

 

 
 
 

 

 
 
 
 

 
 

 

 
 
 

 

ʇʨʦʚʝʨʢʘ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ Mʥ<Mlim 

 
 

 

ʕʪʘʧ 6 

 

 

 

 

M lim=582 
 

 

˾͔ͯ͘͡Έ͙ͭͪͯΌ΅͙͔ ΉͨΌͪ· ͍ ͫ͋ͦͪͤ·ͻ ͗͋ 
͔ͨͪͦͭͤ͡·ͻ ͫ ͔͙ͭͪͦͤΎͻ ̂;͔ͭ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡Έ͙ͤͦͫͭ ͋ ͔͙͍͙ͭͦͤͪͦ͊ͤΎ 

͙ͨͭ͡· ͨ ͔ͪͦ͒͊͘ 

245 245 245 245 245 245 245 245 245 245 

ʇʫʪʝʧʨʦʚʦʜ ʥʘ ʇʂ129 ʦʙʭʦʜ ʆʜʠʥʮʦʚʘ 

ʉʪʨʦʡʧʨʦʝʢʪ L=33 ʤ 

 
2400 
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2 

ʕʪʘʧ 4 

ʇʨʦʚʝʨʢʘ ʧʨʦʯʥʦʩʪʠ Mʨ<Mult 

ʕʪʘʧ 5 

Mult=771 

41.5 52 52 54 55 54 52 35.9 
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