Accepted Manuscript e
ENGINEERING
GEQLOGY

Effect of spatial variability of shear strength parameters on critical
slip surfaces of slopes

Xiao-Hui Qi, Dian-Qing Li

PII: S0013-7952(17)31720-9

DOI: doi:10.1016/j.enggeo.2018.03.007
Reference: ENGEO 4785

To appear in: Engineering Geology

Received date: 26 November 2017

Revised date: 3 February 2018

Accepted date: 13 March 2018

Please cite this article as: Xiao-Hui Qi, Dian-Qing Li , Effect of spatial variability of shear
strength parameters on critical slip surfaces of slopes. The address for the corresponding
author was captured as affiliation for all authors. Please check if appropriate. Engeo(2018),
doi:10.1016/j.enggeo0.2018.03.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.enggeo.2018.03.007
https://doi.org/10.1016/j.enggeo.2018.03.007

Effect of spatial variability of shear strength parameters on critical slip
surfaces of slopes

Xiao-Hui Qi', Dian-Qing Li’ dianging@whu.edu.cn

!State Key Laboratory of Water Resources and Hydropower Engineering Science, Institute of
Engineering Risk and Disaster Prevention, Wuhan University, 299 Bayi Road, Wuhan 430072,
PR China

School of Civil and Environmental Engineering, Nanyang Technological University, Block N1,
50 Nanyang Avenue, Singapore 639798, E-mail: qixiaohui@ntu.edu.sg

2State Key Laboratory of Water Resources and Hydropower Engineering Science, Institute of
Engineering Risk and Disaster Prevention, Wuhan University, 299 Bayi Road, Wuhan 430072,
PR China

*Corresponding author.

Abstract

Critical slip surface (CSS) of slopes is useful information in system reliability analyses and risk
assessments of slopes. This paper investigates the effect of spatial variability of shear strength
parameters on the CSS distribution of a two-dimensional slope using a finite element stress-
based slope stability method. The failure mechanics for typical CSSs in a heterogeneous slope
are analyzed and distributions of CSS for various combinations of horizontal and vertical scales
of fluctuation (SOFs) are evaluated. The results show that local failures may occur in statistically
homogeneous slopes, which cannot be observed in deterministic slope stability analyses. The
distribution range of CSS first increases and then decreases with an increasing scale of
fluctuation. As the ratio of horizontal SOF to vertical SOF is large, local failures have entry
points located at the top of a slope. By contrast, as the ratio of horizontal SOF to vertical SOF is

relatively small, local failures have entry points located either at the top of a slope or on the slope
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