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Applicability of the Vector Inclination Method in Estimating the

Evolution of Slip Surfaces
Wei-Lin Leel Chih-Wei Lu? Tzu-Sheng Lin? Nadila Ayu Novanti? Yu-Feng Lin[?

ABSTRACT Identifying the locations of large-scale landslide slip surfaces is extremely difficult and costly, typi-
cally requiring expensive ground surveys. Various methods based on surface displacement monitoring data have been
developed to estimate slip surfaces, including the Vector Inclination Method (VIM). However, the VIM has only been
validated through field surveys; such surveys are prone to inaccuracies in the data, primarily due to the inherent uncer-
tainties in the monitoring equipment, uninvestigated areas, and the randomness of soil composition. These factors con-
tribute to the overall uncertainty of the survey data and limiting their applicability. Thus, this study conducted numerical
simulations to determine surface displacements and slip surface locations during landslides. The data obtained from
numerical simulation were used to evaluate and improve on the VIM. This study’s improvements to the VIM yielded
an increase in the VIM’s correlation coefficient, from 0.6 to 0.9.
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Table 1 Material properties of the slope model.
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Fig.3 Geometry of slope model and its assignment
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Fig.4 The numerical simulation results
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Fig.5 Assignment of tracking points (left) and evolution of simulated ground surface(right)
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Fig.9 Comparative analysis of estimating sliding surface using VIM and simulated sliding surface
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Fig.11 Comparative analysis of estimating sliding surface using modified VIM and simulated sliding surface
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Fig.12 CCC analysis of modified VIM in estimating sliding surface under different slope angle conditions (left) and error

patterns (right)

Sensitive analysis(velocity)

a1
( Concordance Correlation Coefficient, CCC )

0
elocity thresholds(m/s)

ing angle ratio)

00
0 02 04 06 08 10 13

(C

14 16
moving angle ratio

13 BRENNE : MRUBREFIEE () MbRUBAEREEARZLEFEE (B)
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