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Derivation of calculation formula for deformation modulus of shallow
plate load test
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Abstract: The deformation modulus of rock and soil is an important mechanical parameter in the calculation and analysis
of geotechnical engineering. At present, it is mainly calculated using the results of in-situ plate load test. Although the
relevant domestic specifications and literatures provide the calculation formula of the deformation modulus in the shallow
plate load test, they do not cite the resources. So it is necessary to study it systematically. Based on the displacement
solution of Boussinesq elastic theory, this paper systematically deduces and expounds the formula for calculating the
deformation modulus of the shallow plate load test and the shape coefficient of the rigid bearing plate, and draws the
following conclusions. (1) The calculation formula of deformation modulus is obtained by multiplying the shape
coefficient of a rigid bearing plate on the basis of the vertical displacement solution of Boussinesq elastic theory. (2)
Under the action of circular vertical uniform load, the surface settlement at the center of the circle is n/2 times the surface
settlement at the boundary of the load circle. (3) Under the action of a square vertical uniform load, the surface settlement
at the center of the square load is twice that at the corner point, and the surface settlement at the center of the load
boundary is about 1.79 times the surface settlement at the corner point. (4) The shape factor of the deduced round rigid
bearing plate is about 0.818, and the shape factor of the square rigid bearing plate is about 0.935, which are slightly larger
than the values provided by the relevant specifications. This paper systematically answers the question of the source of the
calculation formula of the deformation modulus in the shallow plate load test, which has certain guidance and reference

significance for a comprehensive understanding of such problems.
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