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Abstract—In this research work we found that the stress 

concentration in rope ways or any two system having only 

two nodes and having load somewhere in between the nodes 

then the stress generated in the system is directly 

proportional to nodal displacement only. To have idea of 

such physical system we have considered practical example 

of rope ways in mind. 
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I. INTRODUCTION 

In this research paper we have considered a rope way 

system, we have assumed that there is no sagging has been 

noticed, we have considered the system as sag free. And 

now onwards by some mathematical formulas we going to 

evaluate stress are being induced in the system. By using 

finite element approaches. 

II. FEM IN RELEVANT FIELD 

We’ve considered sag free rope as the two nodal systems 

and somewhere in between these two nodes load is being 

applied down wards. With some angle of inclination with 

the rope. 

III. METHODOLOGY 
As shown in fig. 1 P and Q are two final extreme 

destinations, the length of the rope connecting P and Q is ‘l’.  

So the vertical and horizontal distance between two 

extreme destinations is ‘l sinθ’ and ‘l cosθ’ respectively. 

Suppose the load is R then according to the figure 

the horizontal distance from lower extreme point to the load 

is ‘R tanθ’ similarly respective inclined length is ‘R secθ’ 

 
Fig. 1: Calculation triangle 

Now to calculate stress being induced in the given case 

The generalize eqn. For stress is given by  

              

Where, 

σ = Stress  

ε = Strain  

E = constant  
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So the strain will be 
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Now for stress calculation 

Stress, 
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So, it’s very clear that stress depends upon the displacement 

(U1, U2) and the length over which it has been analyzed. 
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While if we talk about fixed system then length is prefixed 

so it will vary on nodal displacement. 

IV. CONCLUSION 

The stress in rope way is directly proportional to nodal 

displacement and inversely proportional to length. Hence 

once the length is determined then it will be proportional to 

nodal displacement only. 
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