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Load and resistance in stability analysis of geotechnical engineering with
safety factor method

LI Guang-xin
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing1 00084, China)

Abstract: The definition and different expressions of safety factor in stability analysis of geotechnical engineering are
discussed, and the regulation of distinction between load and resistance in the stability analysis are pointed out. In the stability
analysis in geotechnical engineering, the buoyancy of rock mass and structures under static water level shall have the same
status of their gravity. The calculated results by use of water pressures on their surfaces have to be equal to those by use of
deducting buoyancy. For the saturated soil mass in seepage field, the calculated results by use of the water pressures have to be
equal to those by use of considering buoyancy and seepage force on soil skeleton. In the stability analysis, the forces or
moments as the loads should have greater weight, thus some reverse forces and moments with little uncertainty will be treated

as negative loads rather than the positive resistances. Accordingly, the load and resistance can be defined well provided that

Vol. 43 No.b5
May 2021

safety factor is expressed as the strength reduction factor in the analysis of stability against sliding.

Key words: safety factor; load; resistance; strength reduction factor; action of water
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Fig. 1 Calculation of slope with transfer coefficient method
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Fig. 2 Anti-overturning stability of gravity cement-soil wall
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Fig. 3 Stability of partly underwater dangerous rock
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Fig. 5 Anti-overturning stability of gravity retaining wall
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Fig. 8 Pore water pressures on sliding surface
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Fig. 9 Semicircular rock mass under ground
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Fig. 11 Analysis of slope stability by circular slicing method
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Fig. 13 Stability analysis of composite soil-nailing wall
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