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ABSTRACT 
 

This paper provides an overview of the many potential benefits of an effective 
performance monitoring program for constructed facilities.  It also outlines some specific 
methodologies to quantify these benefits in ways that non-specialists can understand and use. 
These include quantifying the benefits of monitoring and comparing them to the cost of 
monitoring.  A case is described where the benefits of performance monitoring exceeded the 
cost by more than eight times.  Another example shows that performance monitoring 
decreased the probability of failure by 40-fold. The goal of the paper is to provide others with 
the means to better define and quantify the benefits of proposed performance monitoring 
programs to other members of the Project Team so that effective monitoring can be 
performed throughout the project life. 
 
INTRODUCTION 
 

Many geotechnical engineers have experienced the benefits of using geotechnical 
instrumentation to monitor structural performance somewhere in his or her career.  
However, many of us struggle to justify the expense of geotechnical instrumentation 
to our clients.  The purpose of this paper is to provide a resource to help define and 
quantify the benefits of a geotechnical instrumentation program for a project.  
 

Construction of transportation facilities must deal with many unknowns and 
limited data.  This is especially true for those projects in urban areas that involved 
construction on or in soil and rock.  We are working in materials with properties that 
can change instantly and significantly from one point to the next.  These changes may 
result from the actions of nature in laying down the earth, from prior activities of man 
on the site, or from actions of the contractor as he works with the site.  Further 
complications may come from uncertainties in the loads that the new facility must 
withstand during construction and operation.  These various uncertainties combine to 
produce substantial uncertainty in how the completed facility will perform throughout 
its life. 
 

Compounding the importance of these uncertain conditions are the potential large 
consequences of unexpected performance by the facility.  Unexpected performance 
may adversely impact the project, neighboring structures and utilities, and people.  
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