
HR-295 Field Measurement of Bridges for Long-Term Structural Movement, Phase II 
 
Abstract 
 
Long-term structural movement of bridges may have many causes, such as changes in 
temperature, movement of foundation or supports, and the application of unexpectedly 
large forces. The accurate monitoring of these movements can be a difficult problem 
primarily because of the relatively long time period over which the movements occur and 
the inadequacy of proper instrumentation and technique. Obtaining a stable reference 
point for the measurements is a significant problem. The importance of obtaining these 
data has long been recognized by bridge engineers. In many cases, identifying and 
understanding the movements are the first steps in eliminating or solving problems that 
may affect the service life of the bridge. 
 
The long term data must be obtained with great care so that sufficient accuracy is 
maintained. A study sponsored by the Iowa Department of Transportation (Iowa DOT), 
HR-275, “Long-term Structural Movement”, was phase I of this study. That project 
addressed the many problems associated with obtaining accurate long term field data. 
The study served as the initial phase of developing a data acquisition and monitoring 
system to detect long term movement on bridges. 
 
The objective of this phase of the research was to design and install tilt instrumentation 
and data acquisition systems for use in monitoring long-term structural movements of 
field bridges. Specifically, 

(1) To design a data acquisition system for tilt sensing equipment utilizing a 
telephone telemetry system. 

(2) To monitor possible movement of specific piers on each of the bridges. 
(3) To assess the feasibility, reliability, and accuracy of the instrumentation system 

used in the study. 
 
Conclusions: 

(1) The tilt sensing system developed for this study can be advantageous for long-
term movement monitoring. 

(2) The tilt sensors were very stable, sensitive and accurate. 
(3) Battery use and moisture caused equipment reliability problems. 
(4) Typical surveying methods are not sensitive enough to measure movements of the 

type in this study. 
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