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http://documents.manchester.ac.uk/DocuInfo.aspx?DocID=487
http://www.manchester.ac.uk/library/aboutus/regulations


 



 



 

 

 



 

 

 



 

  



 



 



 



 



 

 

 

 

 

 

 



 

 

 

 



 



 



 

 

 

 



 



 



 

 



 

 



 



 





 

 

 



 

 

 



 

 

 

 



 

 



 



 

 



 

 

(𝜎𝑡) 



 

(𝜎90)  (𝜎0)

(𝜎90) 

(𝜎0)

(𝜎𝑡) 

 (𝜎0)

𝑅

𝜌 𝐿

𝐴

𝑅 =  𝜌 
𝐿

𝐴

𝛥𝑅

𝑅
=

𝛥𝜌

𝜌
+

𝛥𝐿

𝐿
−

𝛥𝐴

𝐴
= (1 + 2𝜈)𝜀 +

𝛥𝜌

𝜌
  

𝜀 =
𝛥𝐿

𝐿
𝜈

𝛥𝜌

𝜌
=  𝑚 

𝛥𝑉

𝑉



 

𝑚

𝐾

𝛥𝑅

𝑅
=  𝐾𝜀

𝐾 = (1 + 2𝜈) + 𝑚(1 − 2𝜈)

𝑚 = 1
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𝜀𝑥𝑥 𝜀𝑦𝑦 𝜀𝑥𝑦
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𝜀𝑦𝑦

 𝜺𝒚𝒚
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𝜀𝑥𝑥 𝜀𝑦𝑦 𝜀𝑥𝑦
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 𝐸0

 𝐸𝑖 (𝑖)

 𝑑𝑖 (𝑖)

 𝜀𝑖
𝑒 (𝑖)

 𝜀𝑖
𝑝

(𝑖)







 

𝐸0

(𝑖)
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𝜎𝑛 𝜎𝑢𝑛



 



𝜎𝑛 𝜎𝑢𝑛⁄





 

 

𝜎𝑛 𝜎𝑢𝑛⁄ = 1 − (𝑑 𝑤⁄ )

(𝜎𝑛) 

(𝜎𝑢𝑛) 

(𝑑) 

(𝑤) 

 

𝜎𝑛 𝜎𝑢𝑛⁄ = [1 − (𝑑 𝑤⁄ )]/𝐾𝑇

𝐾𝑇 = 2 + [1 − (𝑑 𝑤⁄ )]3

(𝐾𝑇)
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{

𝜎1

𝜎2

𝜏12

} = [𝑇1] {

𝜎𝑥

𝜎𝑦

𝜏𝑥𝑦

}  

[𝑇1]

[𝑇1] = [
𝑚2 𝑛2 2𝑚𝑛
𝑛2 𝑚2 −2𝑚𝑛

−𝑚𝑛 𝑚𝑛 𝑚2 − 𝑛2

]

𝑚 = cos (𝜃) 𝑛 = sin (𝜃) 𝜃 = 45𝑜

𝜎1 = 𝑚2𝜎𝑥 + 𝑛2𝜎𝑦 + 2𝑚𝑛𝜏𝑥𝑦

𝜎2 = 𝑛2𝜎𝑥 + 𝑚2𝜎𝑦 − 2𝑚𝑛𝜏𝑥𝑦

𝜏12 = −𝑚𝑛𝜎𝑥 + 𝑚𝑛𝜎𝑦 + (𝑚2 − 𝑛2)𝜏𝑥𝑦

𝜎𝑥 ≠ 0

𝜎1 = 𝑚2𝜎𝑥

𝜎2 = 𝑛2𝜎𝑥

𝜏12 = −𝑚𝑛𝜎𝑥
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𝐹𝑚 =
𝑆𝑚

𝑐 − 𝑆𝑚
𝑡  

𝑆𝑚
𝑐 𝑆𝑚

𝑡
(𝜎1 + 𝜎2 + 𝜎3) +

1 

2𝑆𝑚
𝑐 𝑆𝑚

𝑡 [(𝜎1 − 𝜎2)2 + (𝜎2 − 𝜎3)2 + (𝜎1 − 𝜎3)2]



 

𝜎𝑖 𝑖 = 𝑆𝑚
𝑗

𝐹𝑚

𝜈12  𝜈23  𝜈13
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