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THE MECHANICAL PROPERTIES OF PADDY SOIL IN RELATION
TO THEIR MOISTURE CONTENT

C. J. Jaw ano P. K. Lu

(Institute of Soil Science, Academia Sinica)

(SummARY)

Mechanical properties of soil including resistance to pressure, shearing, and de-
formation, internal pressure in relation to soil moisture content were studied with model
experiment of paddy soils in rice stubble field and in wheat stubble field under labora-
tory condition. The mechanical strength of paddy soil in rice stubble field changed
greatly with changing soil moisture content.This is due to a rapid development of attrac-
tion of molecular resulting from intensive shrinkage. Paddy soils in wheat stubble field,
however, were found to show less change in this respect. When soil moisture content
was high, the internal friction of clay soil approached zero. Its shearing strength was
effected by soil cohesion only and its internal friction increased with the change of tex-
ture from heavy to light. When soil moisture content dropped, the internal friction of
all the soils studied increased rapidly and was effected by the strength of aggregates and
the degree of roughness of the shearing surfaces. When soil moisture dropped to the
lower part of plasticity, fragility of soil began to occur, but a certain degree of plasticity
and viscosity still remained. Fragility may occur at high content of soil moisture to
soils with light texture and weak arrangement. As the change of a soil from plastic to
solid is a continuous process, a larger range of soil moisture content should be allowed
for the demarcation between a plastic and a solid soil. Since the internal pressure of
the paddy soil in rice stubble field increased rapidly upon decrease of soil moisture
content, especially so in the case of clay paddy soil. Hence, for cultivation on such soils
a higher optimum soil moisture content is suggested for the main purpose of tillage and
to minimize soil plasticity and viscosity. On account of this, it is necessary to have the
plow to form soil blocks of smaller primary shear planes, to have a higher speed of
plowing, to. have the land plowed twice, first far in advance of planting and then im-
mediately before planting, and to have a larger contact surface between soil and tire so
as to increase the draft force of the tractor,



