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Quality evaluation for measured data of slope displacement based on
its spatial distribution

CHEN Si-yu, ZHANG Ga
(State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China)
Abstract: The landslide hazard warning relies on the monitoring data such as slope displacement. Therefore, data quality
assessment is of great significance in practice. The multi-point measured data of slope profile displacement are analyzed. The
results show that the slope can generally be divided into three regions with different displacement characteristics during the
deformation and failure. The slope displacements of points in the same area are correlated, and the correlation degree decreases
as the distance between the measuring points increases. Accordingly, an algorithm for the slope region division is designed. A
correlation decay equation for measuring points is proposed, and then thus a method is set up for the rapid assessment on the
quality of large data of slope displacement. The slope displacement measured in a centrifuge model test is analyzed to confirm
the effectiveness of the proposed method. The method has low complexity of update iteration time and is suitable for fast

processing of big data.
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Fig. 1 Histogram of frequency distribution of slope displacement

measured in a centrifugal model test
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Fig. 2 Diagram of zoning of slope displacement

1.2 fI#HExXtt

K 3 R 1 0 O R 6 A X I & o 7
iR, WA, BT EA OE S AnR A EdE S
FLM I S AL B ORG24 B NS
FAr R i) 22 e iR 3G e W DU, & Az
P EHE B — € AR, ARSI e I TR
PR FR) MG TS R o X S I B AR A A

FEHAMG G . A%EETZINRE RSN EEE
VS AT I S AT A T SO,
ﬂ AN
NN\ N
VNN

3 Fn B EEIRIG KX E M (hiEELiRicA
FRTEEIRE, BESEFCASERR)
Fig. 3 Measured displacements of a slope in a centrifugal model
test
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Fig. 4 Data similarity results of three cases
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Fig. 5 Relationship between similarity degree of typical points and

point distance in a centrifugal model test
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Fig. 6 Zoning of measuring points of a slope
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Fig. 7 Fitting for relationship between similarity degree and point

distance in three regions of a slope
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Fig. 9 Data analysis results of a centrifugal model test
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Fig. 10 Assessment results of data quality in a centrifugal model
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Fig. 11 Distribution of displacement data at a certain moment
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Table 1 Validity screening results for slope displacement
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