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Slope Stability Evaluation Based on Factor Analysis Coupled with Numerical Simulation

ZHANG Junhua, WEI Hongbing
CCCC Fourth Highway Engineering Co., Ltd., Beijing, 100022, China

Abstract: In view of the numerous and overlapping indicators in the current slope safety evaluation system, and the problems of
subjectivity and impracticality in traditional evaluation methods, this paper uses factor analysis to select the main influencing factors
based on the preliminary selection of influencing slope safety evaluation indicators based on actual engineering cases; A method
suitable for slope safety is established by calculating the weight coefficient and conducting numerical simulation using the finite
element strength reduction method. This method combines subjective evaluation indicators with objective mathematical theory, and
uses rigorous mathematical methods to demonstrate. The calculation results are consistent with those obtained by finite element

numerical simulation.
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&1 B RAEKT e E

%5 | (B) (E) (E) (E») (Es) | (B | (En)

TYOL | 24.4 | 19.09 | 0.667 | 99.53 | 0.32 | 14.3 | 8.9

TY02 | 22.5 | 19.19 | 0.612 | 99.71 | 0.26 | 15.8 | 10.3

TYO3 | 24.8 | 19.09 | 0.678 | 99.81 | 0.42 15 5.4

TY04 | 27.5 | 19.21 | 0.776 | 96.76 | 0.62 | 18.7 | 8.8

TYO5 | 29.1 | 19.21 .798 | 99.53 | 0.66 | 16.4 | 7.7

TYO6 | 27.2 | 19.31 .763 | 97.36 | 0.6 14.2 | 5.5

TYO7 | 25.2 | 19.05 L7110 96.37 | 0.46 | 13.2 | 5.2

TYO8 | 24.3 19.7 .682 | 96.71 | 0.37 | 23.4 | 17.8

TY09 | 23.8 | 19.7 .675 | 95.86 | 0.32 | 20.2 | 13.8

TY10 | 26.3 19.4 .729 | 97.81 | 0.51 | 25.6 | 15.5

TY11 | 24.7 19.7 .681 | 98.25 | 0.35 | 26.3 | 15.2

TY12 | 22.1 | 19.89 .636 | 94.51 | 0.21 | 19.4 | 12.1

TY13 | 20.9 | 19.99 .612 | 92.86 | 0.01 | 22.9 | 17.4

TY14 | 25.2 20. 4 L726 | 94.73 | 0.44 | 25.5 | 16.1

TY15 | 24.3 | 19.31 L716 | 92.28 | 0.32 | 19.6 | 12.3

TY16 | 26.3 | 20.4 L729 | 97.81 | 0.53 | 20.8 | 16.2

TY17 | 25.5 | 20.31 L733 | 94.65 | 0.37 | 23.9 | 16.1

TY18 | 27.2 | 19.31 .756 | 97.83 | 0.49 | 19.1 | 13.1

TY19 | 21.9 | 19.89 .627 | 94.6 | 0.15 | 22.6 | 18.2

TY20 | 24.7 19.8 L673 | 99.47 | 0.44 | 17.7 | 18.7

TY21 | 23.2 19.8 .653 | 96.31 | 0.26 | 21.6 | 12.2

TY22 | 21.5 | 19.89 .628 | 93.12 | 0.17 | 18.8 | 17.2

TY23 | 20.7 | 19.99 .609 | 92.4 | 0.08 | 21.4 | 15.8
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TY24 | 23.4 | 19.6 .684 | 93.34 | 0.26 | 19.5 | 11.4
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fatn | (B) (E2) (Bs) EB) | @) | B (E)

Fo 10.342 | 0.08 | 0.449 | -0.17 | 0.304 | 0.114 | —0. 061

F, 10.068 | 0.349 | 0.021 | 0.142 | 0.06 | 0.421 | 0.431

Fs 10.018 | -0.071 | =0.338 | 1. 056 | 0.094 | 0.052 | 0. 307
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XS

T4 BUNRERERARINTERE RHXE

Erie EN 2R | R R | RSN
TYO1 -0. 909 0.541 AR
TY02 -1. 244 0.614 AR
TY03 -0. 749 0.415 TFaE
TYO04 0. 424 0. 605 TFaE
TY05 0. 626 0.529 NGV
TY06 0. 048 0.413 NGV
TYO7 -0. 697 0. 387 TFaE
TYOS 1. 196 1.015 T
TY09 -0. 374 0.813 NGV
TY10 0. 584 0. 962 NGV
TY11 0. 166 0. 963 TFaE
TY12 -0. 883 0.738 TFaE
TY13 0. 998 0.982 NGV
TY14 0. 660 0.986 NGV
TY15 -0. 423 0.748 AFE
TY16 0.715 0.917 AFE
TY17 0.516 0.961 AFE
TY18 0.334 0.769 AFE
TY19 1. 024 1.02 FaE
TY20 0. 999 0. 954 AFE
TY21 -0. 526 0.777 AFE
TY22 -0. 948 0.921 AFE
TY23 -1. 101 0.909 AFEE
TY24 -0. 629 0.714 AFEE
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