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Problem Set 3b

Assigned: Tuesday 09/27/11 Due: Tuesday 10/04/11

Exercise 3.7:

The John Hancock tower in Boston suffers from wind-induced structural swaying. You are 

asked to develop an experimental model-scale test matrix to determine the dependence of the 

maximum sway angle m and sway period T on the building height h, mass m, and effective 

stiffness k, as well as the wind speed U. For modeling simplicity, we will represent this system 

as an inverted pendulum. Note that g, the gravitational acceleration, is also a key parameter in 

this system.

1. Before performing dimensional analysis, how many experiments are required to 

determine the outputs' (T, m) dependence using five experiments per independent 

parameter (on Earth)?

2. Determine a set of governing non-dimensional parameters for this system using the 

Buckingham  -theorem.

3. What is the size of the test matrix using these dimensionless parameters?
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Exercise 3.8:   From Sonin - Shapiro


