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MATLAB GUI interface design based on slope stability analysis algorithm
MENG Chang, LI Zhong

(College of Urban Rail Transit, Shanghai University of Engineering and Technology, Shanghai 201620, China)

[ Abstract] In order to analyze and process slope parameters more reasonably and efficiently, and minimize manual calculation and
operation, a slope parameter processing interface is designed based on MATLAB GUI software, and the visualization of slope
stability analysis results is realized. Firstly, based on the limit equilibrium theory, the main program for calculating the minimum
safety factor and the most dangerous slip surface of the slope is written by MATLAB. Secondly, according to the characteristics of
slope size and soil parameters, the layout of GUI interface is completed. Thirdly, write the callback function of each control to
complete the connection between each control; Finally, taking the examination questions provided by the Australian Computer
Society (ACADS) as an example, the relevant calculation of slope stability analysis is carried out on the interface. The case results
are accurate and feasible, which greatly improves the processing efficiency of slope geometry size and soil parameters,and provides
a new idea for the processing and analysis of slope data.
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Fig. 1 Segments of soil subdivision on circular arc sliding surface
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Fig. 2 New GUI interface entrance
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Fig. 4 Functional block diagram of slope stability analysis software
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Fig. 5 Layout of slope stability analysis interface
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Fig. 6 Schematic diagram of dimensions of ACADS slope case
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Tab. 1 Mechanical parameter of ACADS slope illustrative example
+2  C/kPa &/ (°)
1 3 19.6 10 20 0.3

T, C IR HEHRER ;¢ TR
TIZEINEEEE A E Fon DRSPSy FOoR I
TR RIREE s TR 2L
3.2 HEERHLR

FITFB T s e e Mo i AL e+ 2 5
BRI N A ACADS 13 011 + 2 S50, e W]
AL EIE £ 11 B AT S os t + E 50 R S 50k
k& N A ACADS 13 22 5 () LA 288, 46 v] Ak

E/MPa  y/ (kN/m?) “

EOE % H R T SR s B fe s sl il B B4, o8
B e /NEE A R AT, R nT AR O RO
T B FE I Vi B T A e /N A R RN, nEl 7
Ji7R .

GUI A1 h T B4 R BRIzl W /Nie & &R
H0.979 1, ROIMEFEE SN 1.0, 1 HEAE SR E
WREL N 2.1% , AR SCHHE R L T 5 R 6 A1
B T AR — 2, ¢ L A RSPy RS R B A
N/ N A RBOR AT, [RIBESUE T GUL A
YIRERY & 2ia AT, bW T GUI S it 5, Lt 7e
MATLAB R/ 55 A S008I i 54 B 82 07, 1]
T AT AR B B R4

B7 BRG] GUI REERETR

Fig. 7 GUI interface results of slope case show
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