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A new technique is presented to detect unstable slope behavior, based on Hotelling’s T2 analysis of pore pres-
sure and water content obtained during flume tests using granitic and gneissic weathered soils. Three sets of pore
pressure-water content values were simultaneously obtained during each test, and T2 statistics at the 90.0% and
95.0% confidence levels were calculated based on the correlations between values. The results show that unsuc-
cessful detection of some local failures of the flume slope depended on the sensor position. In the case of global
slope failures, anomalous behavior was detected between several hundred and several thousand seconds before the
event as T? statistics exceeded the confidence interval 90%. Hotelling’s T analysis provides a single control cri-
terion because it enables correlations between diverse measured values within the same slope; the criterion also
includes stepwise criteria for a forecasting and warning system based on confidence levels.
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Fig. 1. Configuration of the flume test equipment (a side view).
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Fig. 3. Results based on the T>-statistic, showing temporal monitoring data at three positions and using two types of sensor

in a granitic weathered soil.
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Fig. 4. Results based on the T2-statistic, showing temporal monitoring data at three positions and using two types of sensor

in a gneissic weathered soil.
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