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Discussion of dislocation phenomena of resistance and load in
formula for stability safety factor
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Abstract: The stability safety factor of geotechnical structure shall be the sum of resistance divided by the sum of loads. There
are five kinds of dislocation phenomena between resistance and load in the formula for calculating the stability safety factor in
the worldwide relevant standards, and they are inconsistent with the definition of safety factor. (1) The anti-sliding force
produced by some soil strips in the slice method is included in the denominator, and the first type of dislocation will be formed
if it minuses the sliding force. The second type of dislocation will be formed if it pluses the sliding force. If the tangential
component of anchor resistance is placed in the denominator to minus the sliding force, the first type of dislocation will be
formed as well. (2) The third type of dislocation will be formed if water pressures and other pressures are placed in the
numerator and subtracted from the resistance, and when the third type works together with the first and second types
respectively, they result in the fourth and fifth types. (3) The first and third types result in a virtual height of safety factor
calculation, which leads to insufficient safety in engineering sometimes. The second type results in a virtual lower safety factor,
which may lead to great waste. The fourth and fifth types increase the uncertainty of calculated results, and the fourth kind will
further cause the virtual height of safety factor. (4) These dislocated formulas can be modified and generalized into a unified formula.
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Fig. 1 Slope stability analysis by slice method
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Fig. 2 Slope stability analysis by unbalanced thrust method
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Fig. 3 Various applications of slice method
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Fig. 4 Anchorage slope stability analysis by slice method
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Fig. 5 Stability analysis of anchorage foundation pits by slice
method
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Fig. 6 Stability analysis of anchorage slopes by plane method
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Fig. 7 Stability analysis of anchorage foundations
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Fig. 8 Stability analysis of anchorage unstable rock masses
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Fig. 9 Stability analysis of retaining walls against horizontal
sliding
(4) E 8K ESERI, AhrAE Rt K 5L
A 1 KR
Z (G, =U, cos@,)tangp, + ZCili
Z G,sin6, ’
XK T SR R B ), BT
e300 (50 W S FoR, BOZBHES B, TE 2D
W ZWAES T, 7oA T X (8) FR s 3 REE LI .
XA RAERS SR M) 77 7K B B g 7
SR AR E AT IR SN L, 9 An A AR AEL R
WoRbEERR 2 bt K iFE AR (B 10D
(GcosO—Qsinf—U)tanp +cl
Gsin 6 + QOcos6 ’

K= 1)

K= (22)

10 BB HEBHIRE S HTEE
Fig. 10 Slope stability analysis by plane method

4RI S FHMING, TNHEER.

(6) X (D) PR s 59t /1 £ RN R LAEAR
HEMOIR ) 5a BAZE (Kranz) £ 98U, Kranz 50 M7 v
WIR AR : QPR AL T FEPIRES I, R 121008 (8
AR A B 75) SRAF BT 7K SZ IR 5 K H 7T Rinaxs
HIKF53 771 Rumax 5P TRHAEE KT 23 12
bosE SONRSE A R E (B 11D,

a d Rhmax
R G E,_R
\ ! “ SN
o ! E,
| 14
507
El //C El
G
o WY
1)’ 4

(a) BTHPHIN 32154

11 $#EILEH Kranz SEFRRE 53 #rfEi B

Fig. 11 Stability analysis of anchorage structures by Kranz method
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Fig. 12 Overall stability analysis of anti-floating anchors
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