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Figure 1: Question 1 Hand Calculations
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Figure 2: Question 1 Hand Calculations
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Figure 3: Question 1 Hand Calculations
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Figure 4: Question 1 Hand Calculations
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Figure 5: Question 1 Robot Structural Analysis
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Figure 6: Question 1 Robot Structural Analysis
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Figure 7: Question 1 Robot Structural Analysis
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Using Figure 1-4 which are the hand calculations and comparing them with Figure 5-7 we can see that both results give similar answers. Where answers may vary is due to how to hand calculations were done and the settings used for the software. The Bending Moment Diagrams seen in both Figure 4 and Figure 7 are drawn similarly, but the software used for the analysis draws the results on the Tension side whereas Figure 4 which is the hand calculations the bending moment diagram was drawn on the compression side. During analysis on the software, it was essential that the own weight of the beam was removed to ensure that no extra data was used which could have affected the final results.
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Figure 8: Question 2 Hand Calculations
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Figure 9: Question 2 Hand Calculations
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Figure 10: Question 2 Hand Calculations
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Figure 11: Question 2 Hand Calculations
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Figure 12: Question 2 Robot Structural Analysis
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Figure 13: Question 2 Robot Structural Analysis
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Figure 14: Question 2 Robot Structural Analysis
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Using Figure 8-11 which are the hand calculations and comparing them with Figure 12-14 we can see that both results give similar answers. Where answers may vary is due to how to hand calculations were done and the settings used for the software. Due to the EI being doubled on one of the members the analysis drawn on the software is determined by the size of the section selection. The Bending Moment Diagrams seen in both Figure 11 and Figure 14 are drawn similarly, but the software used for the analysis draws the results on the Tension side whereas Figure 11 which is the hand calculations the bending moment diagram was drawn on the compression side. During analysis on the software, it was essential that the own weight of the beam was removed to ensure that no extra data was used which could have affected the final results.
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Figure 15: Question 3 Hand Calculations
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Figure 16: Question 3 Hand Calculations
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Figure 17: Question 3 Hand Calculations
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Figure 18: Question 3 Robot Structural Analysis
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Figure 19: Question 3 Robot Structural Analysis
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Using Figure 15-17 which are the hand calculations and comparing them with Figure 18-19 we can see that both results give similar answers. Where answers may vary is due to how to hand calculations were done and the settings used for the software. The Bending Moment Diagrams seen in both Figure17 and Figure 18 are drawn similarly. The bending moment diagram drawn on the software are drawn on a realistic scale. Comparing both diagrams to be able to see the moments on span 2-5 we would have to zoom in on the software. The diagram drawn on the hand calculations are not drawn to scale. During analysis on the software, it was essential that the own weight of the Frame was removed to ensure that no extra data was used which could have affected the final results.
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Figure 20: Question 4 Hand Calculations
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Figure 21: Question 4 Hand Calculations
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Figure 22: Question 4 Hand Calculations
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Figure 23: Question 4 Robot Structural Analysis
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Figure 24: Question 4 Robot Structural Analysis
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Using Figure 20-22 which are the hand calculations and comparing them with Figure 23-24 we can see that both results give similar answers. Where answers may vary is due to how to hand calculations were done and the settings used for the software. The Bending Moment Diagrams seen in both Figure 22 and Figure 23 are drawn similarly. The diagram drawn on the hand calculations are not drawn to scale. During analysis on the software, it was essential that the own weight of the Frame was removed to ensure that no extra data was used which could have affected the final results.
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Figure 25: Question 5 Hand Calculations
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Figure 26: Question 5 Hand Calculations


[image: ]
Figure 27: Question 5 Hand Calculations
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Figure 28: Question 5 Hand Calculations
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Figure 29: Question 5 Hand Calculations
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Figure 30: Question 5 Robot Structural Analysis
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Figure 31: Question 5 Robot Structural Analysis
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Using Figure 25-29 which are the hand calculations and comparing them with Figure 30-31 we can see the answers obtained after using different methods. Answers may vary during comparison due to rounding of answers in the hand calculations and the method the software uses. Where answers may differ a mistake during the hand calculations may have occurred whereas in the software mistakes can occur to wrong input of information during analysis. Like the beams and frames it is important that the own weight is removed from the software analysis, so there won’t be any effect on the final results.
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For the continuous beam shown:
a) Determine the end moments
b) Draw the bending moment diagram.

Assume El constant
Use any method for the hand calculations.
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For the continuous beam shown:
a) Determine the end moments
b) Draw the bending moment diagram.

EI for BC is twice that of 4B
Use any method for the hand calculations.
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For the frame shown:
a) Determine the end moments
b) Draw the bending moment diagram.

Assume El constant
Use any method for the hand calculations.
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For the frame shown:
a) Determine the end moments
b) Draw the bending moment diagram.

Assume El constant
Use any method for the hand calculations.
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For the truss shown:
a) Determine the displacements of joint B
b) Calculate the forces in all members.

Assume EA constant for all members.
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