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Failure Time Prediction by Nonlinear Least Square Method
with Deformation Data

Yongkyun Yoon, Byoungchul Kim, Youngdo Jo

Abstract Time-dependent behavior is a basic mechanical property of rocks. Predicting the failure time of rock
structures by analyzing the time-dependent characteristic is important and problematic. It is tried to predict the failure
time of tunnel, slope & laboratory creep test specimen from measured displacement(or strain) and rate with
relationship suggested by Voight(2= AQ°, where 2 is a measurable quantity such as strain & displacement and
A & « are constants). A & « are estimated through applying the nonlinear least square method to the single and
double integrated Voight's equations and utilized to predict the failure time. Predicted failure time is in accordance
with real one except minor error. Linear inverse rate method applied to creep strain and rate yields a poor linear
correlation of data and precision of predicted failure time is not better than methods using strain and rate.
Key words failure time, nonlinear least square method, linear inverse rate method
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