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Evaluation of Hydraulic Properties of Rock Masses in Unsaturated Zone with Injection Well Testings
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ABSTRACT

Conventional well test analysis methods which rely upon theoretical solutions for determining the
permeability of water saturated zone lose applicability for unsaturated zone. As a comprehensive analytical
technique, the authors propose the modified variable-rate equation which may be valid for various types of
well testings in both saturated and unsaturated zones. Through various case studies, the applicability of the
equation are discussed with the following conclusions.

1) In saturated zone, permeability (transmissivity) can be estimated correctly by the variable-rate
equation for any type of well testings. In addition, initial piezometric pressure, if unknown, can
also be determined simultaneously utilizing the equation.

2) For the analysis in unsaturated zone, a correction factor is introduced into the equation and is de
termined through numerical case studies.

3) The plot of the data from multi-stage constant pressure test for unsaturated zone shows significant
deviation from unique straight line, and hence, it may provide good information of judging whether

the rock is saturated or unsaturated.
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Fig.1 A perspective view of 3-D cylindrical
grid system.
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Fig.2 A tesult of multi-stage constant pressure test.
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