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Abstract

The measurement of pit slope displacement and the interpretation of subsequent movement and deformation
patterns is a well-established industry practice and forms the principal element of a pit slope
monitoring program.

The collected displacement data may be interpreted as the total accumulated displacement since the onset
of measurement. The average velocity and the velocity delta values (both acceleration and deceleration) can
be calculated from the displacement data in order to assist in the identification of slope instability and for the
assessment of slope performance.

The strain component of a pit slope, when assessed in the form of the strain criteria for the total or a portion
of accumulated displacement, can depict the key stages of instability based on empirical examples from a
variety of failure modes and geotechnical settings.

The strain-based approach of assessing slope stability has relied on the traditional strain criteria formula.
However, by rearranging the formula to solve the displacement value based on a pre-selected strain
percentage and a defined slope height, an indicative displacement value can be applied to proactively
evaluate the displacement history of the pit slope. This evaluation can be for a variety of movement and
deformation transitions.

It is through this approach that the operation trigger action response plan can be populated to include
indicative guidelines for strain threshold alarms utilising displacement measurements as a proxy. The average
velocity and velocity delta values can then be determined for hourly or daily limits. This approach allows for
a revised strategy for monitoring pit slope performance and instability monitoring and mitigation which
incorporates strain.

Keywords: strain criteria, slope instability, trigger action response plan, relative range, average velocity,
velocity delta

1 Introduction

The measurement of pit slope displacement and the interpretation of subsequent movement and
deformation patterns is a well-established industry practice and forms the principal element of a pit slope
monitoring program.

The collected displacement data may be interpreted as the total accumulated displacement since the onset
of measurement. The average velocity and the velocity delta values (both acceleration and deceleration) can
be calculated from the displacement data in order to assist in the identification of slope instability and for
the assessment of slope performance.

The strain component of a pit slope, when assessed in the form of the strain criteria for the total or a portion
of accumulated displacement, can depict the key stages of instability based on empirical examples from a
variety of failure modes and geotechnical settings.

Slope Stability 2020 339


https://papers.acg.uwa.edu.au/p/2025_18_Coetsee/

\ \
. ' CG AUSTRALIAN CENTRE
‘ : FOR GEOMECHANICS

CSIRO | The University of Western Australia | Joint Venture

View the full version of this paper at: https://papers.acg.uwa.edu.au/p/2025 18 Coetsee/

© Copyright 2020, Australian Centre for Geomechanics (ACG), The University of Western Australia. All rights
reserved. No part of any ACG publication may be reproduced without the prior written permission of the ACG.
Commercial exploitation of the material is prohibited.

The author has kindly granted the ACG permission for this paper to be made available from the ACG Online
Repository of Conference Papers.

Contact the ACG at https://acg.uwa.edu.au/contact-us

To view all open access papers from Slope Stability 2020, visit https://papers.acg.uwa.edu.au/ss2020

NN
. .ACG AUSTRALIAN CENTRE
FOR GEOMECHANICS

STABILITY CSIRO | The Universiy of WesternAustralia | Joint Venture

Slopé Stability 2020

Proceedings of the 2020 International
Symposium on Slope Stability in Open Pit
Mining and Civil Engineering

12-14 May 2020

NN
. CG AAUSTRALIAN CENTRE
FOR GEOMECHANICS

CSIRO | The University of Western Australia 1| Joint Venture

Volume One

Slope Stability 2020

Proceedings of the 2020 International
Symposium on Slope Stability in Open Pit
Mining and Civil Engineering

12-14 May 2020

Volume Two

EDITOR Phil Dight

EDITOR Phil Dight


https://papers.acg.uwa.edu.au/p/2025_18_Coetsee/

The use of strain threshold in slope stability trigger action response plans S Coetsee et al.

6 Conclusion

An overview of the strain criteria and the identification of key movement phases of slope instability and slope
deformation patterns was provided. Using this information, in collaboration with the rearrangement of the
strain criteria formula to solve for the deformation, or what can be translated as displacement, this allows
for the use of these calculated values to be applied in TARPs. Displacement data collected from prism and
radar application can be utilised as a proxy to measure displacement for which strain values may be derived
to appreciate the strain being accumulated on the surface of a pit slope, which in turn allows for the
assessment of slope performance and instability monitoring.
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