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Problem statement

Static and Dynamic analysis using ABAQUS
2 types of boundary conditions: Clamped and hinged



Static Analysis: Horizontal Displacements Clamped 

CASE 1 CASE 2



Static Analysis: Horizontal Displacements Hinged

CASE 1 CASE 2



Static Analysis: Horizontal Displacements

Admissible Displacement of 0.05H = 62.5 mm



Static Analysis: Vertical Displacements Clamped 

CASE 1 CASE 2



Static Analysis: Vertical Displacements Hinged 

CASE 1 CASE 2



Static Analysis: Vertical Displacements

Admissible Displacement of L/480 = 15.63 mm



Static Analysis: Von Mises Stresses Clamped 

CASE 1 CASE 2



Static Analysis: Von Mises Stresses Hinged 

CASE 1 CASE 2



Static Analysis: Von Mises Stresses  

Yield Stress of 275MPa



Static Analysis: Axial Stresses Clamped 

CASE 1 CASE 2



Static Analysis: Axial Stresses Hinged

CASE 1 CASE 2



Static Analysis: Axial Stresses  

Yield Stress of 275MPa



Static Analysis: Bending Moments Clamped 

CASE 1 CASE 2



Static Analysis: Bending Moments Hinged 

CASE 1 CASE 2



Static Analysis: Axial Stresses  

Admissible values of the Bending Moment



Dynamic Analysis  

Wind frequency 2Hz

CASE 1 CLAMPED CASE 1 Hinged



Conclusions

● All the cases in the static analysis have admissible values for the structure to not collapse.

● Clamped constraints are preferable over hinged constraints for all cases.

● The dynamic analysis shows no resonance phenomena.

● Case 2, which considers  distributed loads, is more realistic but more difficult to analyze.

● Safety factor should be improved since they are too close to 1.

● A further analysis could be computed considering distributed wind loads with different directions.

● Optimization of the structure is desired to reduce costs and improve safety factors.

Future work


