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Summary

A neutron-scattering method was developed by author for nondestructive measurement
of soil moisture. Used as a neutron source was Californium-252 (**Cf) with intensity of 100
pci, which has an effective half-life of 2.64 years and decays by spontaneous neutron emission.
Emitted fast neutron with energy level of 2.38 Mev was scattered by hydrogen atoms, which
constitute soil moisture. The f{ast neutron reduces the energy level down to 0.025ev during
the process of scattering. The intensity of the scattered neutron (thermal neutron) was de-
tected by the *He detector, and measured as a count ratio. If the water content value adjacent
to the neutron source is high, the high counts of scattered neutron are obtained. Prior to
field experiments, an empirical equation was established for determination of water content as
the function of count ratio. The equation was obtained by a simple regression such as
W =6.676+40.2+Cr, where W is the volumetric water content (%) and Cr is the relative
count ratio.

The measurements were conducted in a waterproof basin filled with Tomakomai silt.
The water content profile was obtained in every 5 cm-thick layer in the soil during the process

of freezing. In the early stage of soil {reezing, moisture migrations upward near the surface
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were monitored by this method. And heaving rates were estimated on the basis of these
moisture fluxes. Heave rates measured on the surface were compared with these estimated
values. Comparisons suggest that the monitored moisture flux coincides with the measured

value from the heave rate with a satisfactory level of accuracy.



