
CEE511 – Structural Dynamics 
Fall Semester 2013-2014 

Homework #4 
(Due October 9, 2013) 

 
Single Degree of Freedom Systems – Free and Harmonic Vibrations 

 
   

1. You are hired by the Korea Highway Corporation to perform a system identification study 
(i.e. experimentaly determine the dynamic structural properties) of a new bridge they 
recently constructed in South Korea.   The Geumdang Bridge is designed in two parts that 
together are 273 m long.  The first part consists of a slab on pre-cast concrete I-beams; this 
section is 152 m long.  The second part is a concrete box girder bridge spanning in total, 122 
m: 
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You fly to Korea and install an accelerometer (that measures the vertical acceleration 
response of the bridge) at the center of the bridge (as shown above).  You employ a truck of a 
known weight, 40 metric tons, to drive over the bridge at the fixed speed of 40 km/hr.  The 
following time-history of response of the 122 m long box girder portion bridge, as measured 
by a wireless sensor with the accelerometer attached is shown below (the y-axis represents 
acceleration in units of “g”): 
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Using the data collected (which can be downloaded from the class website), please perform a 
system identification study of the bridge.  In other words, please determine a primary natural 
frequency of the bridge as well as its amount of damping.   
 
NOTE:  The file from the website is “HW3.mat”.  At the command prompt in MATLAB, 
simply type (assuming you have your file in your working directory): 
 

>>open HW3 
 
This will open to your workspace two vectors, termed “t” and “a”.  “t” is simply the time of 
the collected data in seconds, while “a” is the recorded time history using the wireless 
sensors in terms of “g”.  Simply type: 
 

>>plot(t,a) 
 
to see a plot of the acceleration response at the center of the bridge. 
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