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ABSTRACT 

Substantial public domain information exists, documenting discrepancies in measured values 
of elastic properties determined from static and dynamic measurements made on 
conventional reservoir rocks. There is relatively limited public domain information 
available for coal, especially the relationship between static and dynamic properties as stress 
conditions are changed. In studying coal mechanical behavior, one difficulty arrises because 
of the extremely friable nature of coal. In searching for "optimal" sample preparation 
procedures, several techniques have been used. These techniques have included coring 
samples using nitrogen, stepwise grinding to the desired dimensions, and, water-saturated 
freezing and subsequent coring to avoid disintegration of the coal. The most effective 
procedure attempted to date is the stepwise grinding. To understand static-dynamic 
mechanical behavior characteristics in coal, ultrasonic wave velocities were measured on 
relatively "undisturbed" coal samples concurrently with triaxial and hydrostatic compres- 
sion. Effects of saturation on coal static-dynamic behavior were also examined. Dynamic 
bulk and Young's moduli and Poisson's ratio were calculated from the wave velocities. The 
dynamic moduli of the tested samples were greater than the static moduli and increased 
with increasing effective confining stress. This increase was greatest during initial 
increments of effective confining stress. P-wave velocity increased with an increase in pore 
pressure. However, S-wave velocity decreased with an increase in pore pressure. Such a 
decrease in S-wave velocity resulted in an increase in dynamic Poisson's ratio as calculated 
from elastic relationships. 

INTRODUCTION 

During the past decades, concentrated efforts have been undertaken to extract methane 
from coal in multiple basins throughout the United States. Initial degasification concepts 
were to remove gas in advance of underground mining activities. This allowed more rapid 
removal of coal by efficient use of longwall mining methods. This evolved to extraction of 
the methane to supplement the gas supply from deeper unminable coal seams. This genesis 
required developing techniques to allow for the different behavioral characteristics of coal. 
As such, logging, completion and stimulation practices routinely used in more conventional 
reservoirs have been tailored for methane extraction from coal. This paper deals with one 
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