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The structure shown in Figure 1 is composed of a rigid machine platform of 12,000 kg and two supporting 

steel columns. These two columns have identical cross-sectional properties; they are hollow circular 

sections with outside diameter of 0.35 m and wall thickness of 20 mm. Other important structural details 

and dimensions are given in Figure 1. The critical damping of the structure is 0.02. 

The column masses are very small when compared with the platform mass, so the effects of column 

masses can be neglected. 

Task 1: Compute the natural frequency of the structure. [05 Marks]. 

This platform structure is located inside a factory. The factory floor is laterally vibrating all the time 

because there is a large rotating machine in this factory. The floor vibration 𝑢𝐹(𝑡) can be approximate 

by a harmonic function: 

𝑢𝐹(𝑡) = 𝑢𝐹𝑜 sin(2𝜋𝑓̅𝑡) 

where 𝑢𝐹𝑜 = 0.0002 m and 𝑓 ̅= 15 Hz. 

Under this harmonic ground shaking condition, the structural responses can be assumed to be in the 

steady-state condition. 

Task 2: Compute the maximum lateral displacement of the platform relative to the factory floor. [10 

Marks]. 

Task 3: Compute the maximum stress in each supporting column. [05 Marks]. 

Suppose that the maximum stress in the columns exceeds an acceptable level, so it has become 

necessary to modify the platform structure to reduce the stress. Three different schemes are proposed 

to reduce this maximum stress: 

Scheme A: Connect the platform to the lateral wall by a coil spring. The stiffness of this spring (𝐾𝑐) is 4.7 

x 107 N/m. 



Scheme B: Add mass (𝑀𝐴) of 7,000 kg to the platform. 

Scheme C: Connect the platform to the lateral wall by a viscous damper. The viscous damping coefficient 

of this damper (𝐶𝐴) is 8.0 x 104 N.s/m. 

Only one scheme will be chosen for the implementation. 

Task 4: Which scheme is the most effective one? Which scheme is not effective? Why? Explain briefly. 

[08 Marks]. 

Task 5: For each scheme, what will be the maximum stress in the columns? [02 Marks]. 
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