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Research on nonlinear strength of nonlinear model
and its application in deformation analysis

LI Zhirwei', ZHU Jian-jun', WANG Renqian®, LI Tao'

(1. College of Resources, Environment and Civil Engineering, Central South University, Changsha 410083 China;

2. Department of Civil Engineering, Huaqiao University, Quanzhou 350029, China)

Abstract: This paper introduces Bates and Watts index of nonlinear strength, the maximal intrinsic curvature and the
maximal parameter-effects curvature. It presents a re-parameterizing method which utilizes M. J. Box bias computation and
simulating studies when the nonlinear model has significant parameter-effects curvature and insignificant intrinsic curva-
ture. Combined with an example of slope deformation analysis, several points of the method are discussed. According to
the mechanism of the slope deformation, the nonlinear model /,= a- Bexp( - v’ )+ & was recommended to describe
the deformation. But when implementing the regression calculation for the seventy three points respectively, most of them
could not converge to LS estimation. It can be inferred that the model has strong nonlinear nature. Study on the model
shows that their intrinsic curvatures are acceptable, but the maximal parameter-effects curvature are not. It is shown that
most of the parameter-effects curvature come from parameter Y. Simulating research reveals that estimations ¥ is approxi-
mately in a logarithm normal distribution, thus a new parameter $= — lg ¥ is used to re-parametrize the model. The re-
gression calculation for the seventy three points respectively based on the revised model shows that only four of them can
not converge to LS estimation, and both the maximal intrinsic curvature and the maximal parameter-effects curvature are
acceptable.

Key words: nonlinear strength; intrinsic curvature; parameter effects curvature; bias; simulating



