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Study of foundation bearing capacity of joined rock masses
based on nonlinear unified strength theory
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Abstract: For most of the existing algorithms for calculating ultimate bearing capacity of jointed rock masses based on Hoek-Brown

strength theory, they have not considered the effect of intermediate principal stress; so these algorithms cannot make full use of rock

strength. Combining the advantage of nonlinear unified strength criterion and Hoek-Brown nonlinear failure criterion, and taking the

impacts of earthquake loads into account, a new algorithm for computing the bearing capacity of foundation based on critical sliding

field theory is proposed. The experiment results demonstrate that the bearing capacity of the foundation is enhanced based on

nonlinear unified strength theory; the existing methods of bearing capacity of foundation are relatively conservative, so the bearing

capacity of foundation will reduce under the effects of earthquake loads.

Key words: rock mass mechanics; foundation bearing capacity; nonlinear unified strength criterion; Hoek-Brown nonlinear failure

criterion; critical slip fields; earthquake loads
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Table 2 The foundation bearing capacity without overload
and excavation disturbance upon the different values of »
and various earthquake coefficients

N AN b AHIN A& ) PukPa
BLVEES
0 0.2 0.4 0.6 0.8 1.0
k=0, ki=0 1 693.33 1 990.17 2 260.50 2 492.00 2 740.00 2 896.67
k=02, k=02 1435.80 1692.00 1 941.00 2 140.05 2 340.45 2 494.12
k=04, k=02 131424 1543.88 175043 1927.80 2 086.47 2 225.87
k=02, ky=0.4  1325.72 1 583.13 1 805.40 2 007.42 2 198.95 2 344.58
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