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ABSTRACT 
_______________________________________ 
 

This thesis consists of the data and analysis of structural responses for two different 

studies: the Office of Surface Mining (OSM) study of the velocity response of “atypical” 

residential structures and the Autonomous Crack Monitoring (ACM) study.  The main basis of 

this thesis was to do additional analysis on a select four “atypical” structures instrumented during 

the OSM study conducted by Dr. Cathy Aimone-Martin at New Mexico Tech.  In addition, crack 

response between these four structures and three ACM structures was compared in order to 

further expand the study of crack response on structures due to long term environmental 

phenomena and dynamic events.  

The four OSM structures were instrumented with crack displacement sensors, in addition 

to the standard velocity transducers employed for the entire OSM study, in order to compare 

measured and predicted response of crack displacement for long term and dynamic events.  

Chapters 2 through 6 present the data and results associated with these comparisons.  In Chapters 

7 and 8, additional analyses conducted on two of the three ACM structures is presented.  Chapter 

7 describes the improved monitoring system of one of the ACM structures, were two different 

displacement sensors were instrumented and their responses compared.  Chapter 8, describes the 

second ACM structure included in this thesis, which was instrumented in June of 2001.  The 

third ACM structure is not discussed individually in this thesis; further details can be found in 

Seibert 2000.  Finally, Chapter 9 provides a synthesis of the data with a comparison of all 

responses, in order to identify any common responses among the seven structures. 
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CHAPTER 1 

_______________________________________ 
 

INTRODUCTION 

_______________________________________ 

 This thesis synthesizes the data and analyses of structural and crack response of seven 

different structures from two different studies: the Office of Surface Mining (OSM) 

“Comparative Study of the Structure Response to Coal Mine blasting – Non-traditional 

Residential Structure” and the Autonomous Crack Monitoring (ACM) study.  The objective of 

the OSM study was to measure the structure response of atypical structures to surface coal mine, 

blast-induced, ground motions and air vibrations.  Velocity transducers were installed to measure 

whole structure and midwall response in 33 structures at 11 sites.  As part of a continuing effort 

to predict trends in the crack response of various structures, this thesis presents crack response to 

long term (weather and environmental) and short term (transient) effects of 4 of the 11 OSM 

structures.  Displacements calcuated from the structures’ motion response were compared to the 

crack displacements measured by these displacement sensors, in order to evaluate any 

correlations between the estimated and measured values. 

The objective of the ongoing Autonomous Crack Monitoring (ACM) study is to compare 

crack changes produced by short term blasting or construction vibrations with those produced by 

long-term environmental effects (such as temperature and humidity) in an easy to understand 

fashion.  The ACM study consists of 3 structures, at 3 different locations that are instrumented to 

 2 



monitor crack response and ground.  Data collected at these sites are remotely accessed via a 

phone line and converted accordingly to display over the internet.   

This thesis, which presents and compares the crack response of seven, is organized into 

10 chapters and four appendices.  Chapter 2 presents typical response velocity OSM 

instrumentation and introduces crack response instrumentation with furrther detail described in 

each individual chapter.  Chapters 3 through 6 presents the data and analyses associated with the 

4 OSM structures, in chronological order of monitoring.  Each chapter includes the following: 

• description of the structure and the location of instrumentation, 

• summary of measurements recorded for each blast detected during the respective 

monitoring periods and a representative comparison of time histories for at least one of 

the observed blasts, 

•  determination of dominant/natural frequencies of the structure,  

•  crack response to environmental long-term effects, 

• crack response to household activities, where measured, and 

• comparison of calculated displacements with measured crack displacements. 

Chapters 7 through 8 present measurements from two of the three ACM structures.  The structure 

in Chapter 7 was most similar to the those in the OSM study as it was subjected to ground 

motions from quarry blasting.  Crack responses were measured with two different sensors at this 

structure.  The structure in Chapter 8, and the third ACM structure mentioned in Chapter 9, 

involved measurements of crack response only to long term, weather and occupant events.  A 

synthesis of the responses measured at all seven structures is presented in Chapter 9.  Chapter 10 

provides a summary of the study and conclusions.  The three appendices contain figures and 

tables that support the data presented in this thesis. 
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