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STABILITY ANALYSIS OF SLOPE AND DAM FOUNDATION BASED ON
VECTOR METHOD SAFETY FACTOR
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Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Sliding is a vector concept. The vector analysis method(VAM) of slope and dam foundation stability is
put forward on the basis of vector method safety factor. It studies the overall stability of the sliding mass,

determines the calculating direction @ according to the tendency direction toward sliding of the whole sliding
mass, defines the vector method safety factor F(6) in terms of the vector characteristics of forces against and
driving sliding in 9, and analyzes the stability of slope and dam foundation with F(6). As the loads and sliding
surface of slope and dam foundation are given, the real stress distribution of the sliding surface can be calculated
by finite element method. The opposite direction of the sum of the static sliding fractional forces along the sliding
surface is @; and the formula of F(6) is directly derived from the real stress distribution of the sliding surface and
the Mohr-Coulomb criterion, not requiring redundant assumptions. The definition of F(6) based on the force vector
analysis is clear in physics and mechanics. Because the formula of F(8) is an explicit expression and is simple to
calculate, it is convenient to apply VAM to engineering. As a verification, F(6) is solved by applying VAM to two
standard testing slopes of ACADS; and the results are almost the same as those by ACADS. By applying VAM to
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the dam section #3 foundation stability analysis of the Three Gorges Project, the results are coincident with
qualitative analysis—finite element strength reduction method simulating the gradual damaging process of the dam
foundation. These case studies show the feasibility and the engineering practicability of VAM.

Key words: slope engineering; slope and dam foundation; stability analysis; vector analysis method(VAM);

vector method safety factor
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Table 4 Calculating parameters of materials
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cMPa  f' c/MPa

T 26 245 0167 1.1 30
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W 2% 10 26.0 028 09 08 08 06
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Table 5 Safety factors of different potential slip surfaces

i M TERH WEITSEART AR AIC)
1 ABCPGHIVY 2.431 33.287
2 ABCDGHTUY 2.233 36.076
3 ABCFHTVY 2.274 36.079
4 ABCFHTUY 2.112 38.523
5 JNORSHI 3.607 23.986
6 LBPGHI 3.588 22.405
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