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A mixed-mode fracture criterion based on maximum Mises stress
on radial plane under three-dimensional stress condition

. . 1,2 .1 1 . ..1
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University of Technology, Dalian 116024, China; 2. Institute of Foundation Engineering, China Academy of Building Research, 100013, China)

Abstract: Based on the analysis of fractural mechanism of brittle materials, the concept of the radial plane maximum stress (RPMS)
is presented. Under plane-strain condition, the stress distribution near the crack-tip is analyzed for mixed loading mode with different
composite stress ratios in which the effect of Poisson’s ratio is taken into account. Afterwards, the maximum Mises stress on the
radial plane is taken as the key factor which governs the fracture behavior and crack initiation and the mixed fracture criterion on the
basis of the radial plane maximum stress is proposed to consider the effect of three-dimensional stresses. As a result, the expression
of crack initiation orientation is given. The results computed by the proposed method are compared with solution obtained by the
conventional fracture theory and experimental data. It is shown that the proposed solution can give a good understanding of fractural
mechanism and behavior of brittle materials under combined loading pattern.

Key words: brittle fracture mechanism; fracture criterion; crack-tip model; stress intensity factor; maximum Mises stress; mixed
loading mode; orientation of crack development
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Fig.1 The potential fracture pattern of two adjoining
infinitesimal elements at the neighborhood of the crack-tip
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Fig.2 Distributions of Mises stresses near the crack-tip
for different Poisson’s ratios for f=15°
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Fig.3 Distributions of Mises stresses near the crack-tip
for different Poisson’s ratios for f=60°
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Table 1 The orientation of maximum and minimum Mises
stresses for different inclination angles of cracks
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Table 2 The crack initiation angles 0)' and stress M
estimated by the maximum triaxial stress criterion
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The 2nd International Conference
On Geotechnical Engineering for Disaster Mitigation and Rehabilitation (GEDMRO0S)
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Earthquake Geotechnical Engineering and Associated Problems
INTRODUCTION

Disaster mitigation and rehabilitation has increasingly become one of the major concerns of geotechnical engineers and
engineering geologists. Following the first successful conference of this series in Singapore, TC39, TC4, The Joint Working Group
for Geotechnical Engineering for Disaster Mitigation and Rehabilitation and the Geotechnical Research Institute (GeoHohai) of
Hohai University, China, are jointly organizing the second Conference in May 2008 in Nanjing, one of the historic cities in China.
The conference will provide an excellent opportunity for engineers, academics, construction equipment and materials manufacturers,
suppliers, and government officials to present and exchange the latest developments and case histories related to geotechnical
engineering for disaster prevention, mitigation and rehabilitation.

CONFERENCE THEMES

Main theme — Enhancing the disaster mitigation and rehabilitation capabilities through research and development.

Proposed sub-themes:1.Case histories on recent and past natural disasters (earthquake, tsunami, landslide, etc.) 2.Mechanisms of
natural and coastal disasters (soil dynamics, liquefaction, geological and environmental factors, earthquake analysis and modelling,
etc.) 3. Disaster mitigation and rehabilitation techniques (difficult soils, ground treatment, design against earthquake and other natural
disasters, coastal protections, etc.) 4. Risk analysis and geohazard predictions (risk mapping, consequence evaluation, reliability
analysis etc.)

CALL FOR ABSTRACTS AND PROPOSALS

Prospective authors are invited to submit a one page abstract of no more than 500 words. We accept proposals for all activities
of the conference, including short courses, workshops, debates, plenary lectures, mini-symposia, panel discussions & technical
sessions. The proposed activities should be directly relevant to geotechnical practitioners and educators and related to the conference
topics. The individual abstracts and proposals may be submitted by one of the following methods:

By post: Prof. Hanlong Liu, Geotechnical Research Institute, Hohai University, 1 Xikang Road, Nanjing, 210098, China.

By fax: +86 25 83713073 By e-mail: GEDMARO8@hhu.edu.cn
IMPORTANT DATES
Deadline for abstract and activity proposal submission: May 1, 2007
Abstract and proposal acceptance notification: July 1, 2007
Paper submission deadline: October 1, 2007
Notification of acceptance/revision of papers: December 1, 2007
Notification of final acceptance of Papers: January 1, 2008
Conference Dates: May 16-19, 2008



