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Fig.3 Predicted results using cumulative time window
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Fig.7 Prediction of time-to-eruption of volcano using moving time window
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A PRECURSOR WITH ONE PARAMETER IN CATASTROPHIC FAILURE AND

ITS APPLICATION IN TIME-TO-FAILURE PREDICTION

Yang Hang', Hao Shengwang!'?
1. School of civil engineering and Mechanics, Yanshan University, Hebei Qinhuangdao, 066004

2.The State Key Laboratory of Nonlinear Mechanics, Institute of mechanics, Chinese academy of sciences, Beijing, 100190

Abstract: The critical power-law singularity precursor behaviors have been widely accepted as a significant way
to explore the method to predict the time-to-failure. However, the uncertainty of power exponent is a major
problem to apply this method to practical application. Based on two kinds of data sets from laboratory creep failure
experiments on granites and volcanic eruptions, the complete evolution properties of strain rate and acceleration of
measured response are illustrated systematically. The result shows that the proportion of strain rate with respect to
acceleration represents a linear evolution ahead of catastrophic failure. On the basis of this critical linear precursor,
both cumulative and moving time window techniques are developed to explore positive prediction of
time-to-failure of samples in laboratory and time-to-eruption of volcano. There is a slight difference between
predicted failure time based on this linear precursor behavior and real time-to-failure. Both proposed techniques
give a stable prediction nearby the failure. The moving window technique is preferred since it always uses the
most recent data and excludes the effects of early data deviating significantly from the linear trend, thus, it is more

suitable for practical applications.

Key words: Criticality; Precursor; Time-to-failure; Prediction



