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Abstract: The wave velocity of a rock mass and the Hoek-Brown criterion are introduced to enable
the building of a calculation model of the range of values of horizontal geostresses (o) in an ini-
tial ground stress field. The rationality of this calculation model is evaluated by the measured
geostress data. Based on the Aoy calculation model, a A(sy/ov) calculation model of the values
range of the ratio of the horizontal and vertical geostresses (6 /ov) is deduced; this model is then
used to provide a reasonable explanation of the oy /oy distribution of phenomenon in the surface
and deep of earth’s crust is given from the perspective of rock mass stability. The coefficient of
horizontal pressure (1) is calculated via the lower ((64/0v) mn) and upper ((64/6v) mw) limits of

on/ovs which is given by the A(sy;/6v) s and comparative analysis of the calculated and measured
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values of A is performed. Results show that the calculated and measured A present consistent
characteristics in a shallow rock mass but significant differences in a deep rock mass. Thus, the
A(oy/oy) calculation model is applicable to A calculations in shallow rock mass engineering. The
calculated A presents obvious nonlinear variation features along the depth (A ) direction, and the
functional relationship A =ah” +1 between A and h is given by setting up appropriate boundary
conditions; this functional relationship is confirmed by curve fitting. The fitting results show a
very high fitting correlation coefficient for A =ah”+1, which means it can describe the functional
relationship between A and h well. This functional relationship can be used for initial geostress
field evaluations and provides the necessary initial geostress field conditions for simulating
deformation and failure of excavated rock masses.

Key words: rock mass wave velocity; Hoek-Brown criterion; initial ground stress field; horizontal

geostress; coefficient of horizontal pressure; nonlinear function relation
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Table 1 Grouping values of calculation model parameters
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