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Estimation of water Content in Rocks Using an Infrared Optical Moisture Meter
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Abstract

Water content in rocks is a fundamental parameter representing unsaturated characteristics associated
with suction and unsaturated permeability. A conventional method to estimate water content in rocks is
based on measuring the weights of the specimen in drying and saturation. In the method, however, the
value of water content for the same specimen cannot be continuously obtained with time. In this study, the
application of an infrared optical moisture meter, originally developed for monitoring of water content in
papers, to rocks is examined. The absorbance X, related to water content, measured using the moisture
meter is expressed by :

X=In (R/S)

where S is the reflectance of a near-infrared ray with wave lengths at which spectra of water is intensely
- absorbed, and R is the reflectance of a referential near-infrared ray which is used to cancel an influence of
surface condition, particle size and color of the specimen. Experiments are conducted with rock specimens
whose side wall is sealed to make a condition of one dimensional water movement. When the 1 cm lower
part of the specimen is submerged and capillary water goes upwards, the absorbance is measured on the
top or side surface of the specimen. The experimental results show that the moisture meter is sufficiently
applicable to rocks, although the relationship between the absorbance and water content in rocks may not
be linear. In addition, velocity and attenuation of transmltted elastic waves are discussed, related to water
content in the specimen.
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