
[𝑘]: singular, symmetric 

[𝐾] = ∑[𝑘]

𝑁𝐸

𝑖=1

: symmetric 

singular before applying B.C.’s 

 

thickness = 5 𝑚𝑚 

𝐸 = 200 𝐺𝑃𝑎 

𝜈 = 0.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Surface load on edge “4 − 3”: 

Φ = {
Φx

Φy
} = {

Φx

0
} 

Φ𝑥 = 𝓌(𝑥 + 𝑎) 

𝓌: 𝑓𝑜𝑟𝑐𝑒/𝑙𝑒𝑛𝑔𝑡ℎ3 

On the other hand, shape functions are, when evaluated at the edge where 𝑦 = 𝑏, 

𝑁̅1 = 𝑁̅2 = 0 

𝑁̅3 = (𝑎 + 𝑥)/(2𝑎) 

𝑁̅4 = (𝑎 − 𝑥)/(2𝑎) 

∴ {𝑓𝑒𝑞} = ∫ [𝑁̅]𝑇
𝑎

−𝑎

{Φ} 𝑡 𝑑𝑥 

[𝑁̅] = [
𝑁̅1  𝑁̅2  … 𝑁̅4  

 𝑁̅1  𝑁2
̅̅̅̅ …  𝑁̅4

]
2x8

 

∴ {𝑓𝑒𝑞} = [0,   0,   0,   0,   
4

3
𝓌𝑡𝑎2,   0,   

2

3
𝓌𝑡𝑎2,   0]

𝑇

 

for element 2 

 

  



      

     →      

Results: 

 

Stresses at Node 3 & 4 (in 𝑀𝑃𝑎): 

 


