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Slope stability analysis based on arc height as control variable
ZHANG Xiao-wen', ZHANG Xiao-fang’, LI Guo-ying'

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Nanjing Water Conservancy Planning and
Design Institute, Lid. , Nanjing 210006, China)

Abstract; To deal with the problems that boundaries of control variables are difficult to determine in traditional
slope stability analysis with circular sliding surface method, a new method is put forward in which arc height and X
values of upper and lower points of intersection are regarded as control variables of arc. The relationships between
each control variable and safety factor are analyzed. Based on these analyses, a global optimization method is

presented which is validated through some engineering examples.
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Fig.1 Calculated model of simple slope stability analysis
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Fig.2 Safety factor contours
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Tab.1 Material paramenters of calculation example
M YES IR TS ¢/ (kN-m?) o/ (°) v/ (KN +m™)
E=XiTP @ 3.00 19.60 20. 00
@ 0 38.00 19.50
A 2 ©) 5.30 23.00 19.50
® 7.20 20.00 19.50
*2 HOTESERER
Tab.2 Calculation process and results
it ® i "7 TR HELK/ m THASS
e S x B Xipy/ m Xypp/ m stepl step2 step3 X/ m X/ m D /m Fs
Fp 1 1 2.00 2.00 0.100 40.00 19.00 2.600 0.986 300
2 39.50 ~40.50  17.90 ~18.90 0.10 0.10 0.010 40.00 18.40 2.490 0.985 200
il 2 1 0.10 0.10 0.050 41.00 18.00 4.616 1.384 853
2 39.00 ~41.00  18.00 ~20.00 0.10 0.10 0.01 40. 60 18.20 4.569 1.380 476
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