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PREFACE

The 8th Australia New Zealand Conference on Geomechanics continues the series of
Regional Conferences of the International Society of Soil Mechanics and Geotechnical
Engineering, the International Society of Rock Mechanics and the International
Association of Engineering Geology held in Australia or New Zealand every four
years.

The conference has been organised by the Australian Geomechanics Society in co-
operation with the New Zealand Geotechnical Society. The Australian Geomechanics
Society is jointly sponsored by the Institution of Engineers, Australia and the
Australasian Institute of Mining and Metallurgy.

The conference aims to promote dialogue between professionals based in soil and rock
mechanics, engineering geology, geophysics and geoenvironmental disciplines within
the overall theme of “Consolidating Knowledge”. Conference themes include slope
instability, expansive soils, foundations, piles, dams, anchors and reinforcement, rock
mechanics, environmental geotechnics, roads, numerical modelling, soil and rock
testing.

The proceedings are presented in two volumes that contain the Keynote Address, all
session reports, all technical papers, the 10" New Zealand Geomechanics Lecture and
the John Jaeger Memorial Address.

The support of all conference sponsors is gratefully acknowledged.
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C. M. Haberfield
Chairman
Australian Geomechanics Society






Conference Organising Committee

David Brett, Thompson & Brett Pty Ltd (Chair)

Ric Donaldson, Mineral Resources Tasmania (Deputy Chair)
Randal Colman, Thompson & Brett Pty Ltd (Secretary)
David Wilson, Hydro-Electric Corporation (Treasurer)

Tom Bowling, Geotechnical Consultant

Brian Cousins, University of Tasmania

John Davies, Hydro-Electric Corporation

Kent Harbutt, Dickensons Conference Management

Bram Knoop, Hydro-Electric Corporation

Nihal Vitharana, Hydro-Electric Corporation

Editorial Committee

Nihal Vitharana (Chair)
Tom Bowling

David Brett

Randal Colman

Bram Knoop

Technical Reviewers

All technical papers in these volumes were peer-reviewed. The editorial committee
would like to thank the following reviewers:

Dr D W Airey Mr Bram Knoop

Dr Mark Allman Dr J Kodikara

Dr A Bouazza DrSC Lo

Mr Tom Bowling . Mr K McManus, AM

Mr D A Cameron Mr Antony Morse
Professor J P Carter Dr A Nataatmadja

Dr Tony Chen Dr H Nikraz

Professor Robin Chowdhury Dr J Nishikawa

Mr Bruce Cole ‘ Mr Andrew Pattle

Mr Randal Colman Mr Larry Polglase

Mr John Davies Professor H G Poulos

Mr Mark Delaney Mr Amara Priyankarage
Professor Robin Fell Dr M Rahimi

Dr Peter Finlay Professor Mark Randolph
Associate Professor C Haberfield Dr Julian Seidel
Professor Bruce Hebblewhite Dr Jayantha Sinha

Dr Tim Hull Associate Professor John Small
Dr Jeff Hsi Dr D P Stewart

Dr Buddhima Indraratna Professor E Villaescusa
Dr Mark Jaksa Dr Nihal Vitharana

Dr William Kaggwa Associate Professor D Williams



Conference Sponsors

Douglas Partners Pty Ltd
Hydro-Electric Corporation, Tasmania
Coffey Partners International
Frankipile Australia Pty Ltd

Pitt & Sherry

Gutteridge Haskins & Davey Pty Ltd
AGC Woodward-Clyde Pty Ltd
Golder Associates Pty Ltd

Standards Australia

Thompson & Brett Pty Ltd

Conference Organisers

Dickensons Conference Management
PO Box 431 Moonah

Tasmania 7009

Australia

Published by

Australian Geomechanics Society
11 National Circuit

Barton

ACT 2600

Australia

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system or transmitted in any form without the written permission of the chairman of the
Australian Geomechanics Society.

© 1999 Australian Geomechanics Society

ISBN 1 86445002 9 Proceedings, 8th Australia New Zealand Conference on
Geomechanics, Hobart

PRN 5/98

Printed by

New Generation Print & Copy
12 Barkly Street

Brunswick East

Victoria 3057

Australia

vi




CONTENTS

Keynote Address

H.G. Poulos, Common Procedures for Foundation Settlement Analysis — Are
They Adequate?

John Jaeger Memorial Lecture
D.D. Coffey, Commercial Geomechanics Development in Australia

10th New Zealand Geomechanics Lecture
T.J.E. Sinclair, Geotechnical Analyses: Fundamentals to Fractals

1. Slope Instability
A.J. Bowling, Closed Form Solutions for Slope Stability

D.A. Burns and G.B. Farquhar, Hydrogeology of Lake Coleridge Power
Station

L.T. Chen and B.R. Thomas, Design of Bored Pile Walls for Fill Slope
Stabilisation in Hong Kong

S.A. Crawford and P.J. Millar, The Design of Permanent Slopes for
Residential Development

T.M. Curran and D.K. Nag, Yallourn Open Cut Mine East Field Overburden
Dewatering and Southern Dump Stability Analysis

M.J. Eggers, G. Mostyn and T.D. Sullivan, Probabilistic Stability
Assessment of a High Slope in Variable Strength Rocks

G.B. Farquhar and D.A. Burns, Assessment of Geotechnical Hazards at
Lake Coleridge Power Station

P.J. Finlay, G.R. Mostyn and R. Fell, Landslides: Prediction of Travel
Distance and Guidelines for Vulnerability of Persons

P. Flentje and R. Chowdhury, Quantitative Landslide Hazard Assessment in
an Urban Area

J. Li, E. Villaescusa and C. Xoing, Analysis of Slope Failure Mechanism at
the East Pit of Daye Iron Ore Mine

D.F. Macfarlane, N.A. Crampton and C.R. Watts, Movement History and
Sensitivity to Rainfall of Part of Brewery Creek Slide, NZ

J.G. Murray and T.P. Adhikary, Geotechnical Hazard Assessment in a
Geothermal Environment

P.J.N. Pells, An Equatorial Quick Clay Landslide, Sumatra, Indonesia

2. Expansive Soils

I.C. Barnett and R.l. Kingsland, Assignment of AS2870 Soil Suction Change
Profile Parameters to TMI Derived Climatic Zones for NSW

D.A. Cameron, C. Buttignol and T. Nguyen, A Database of Shrinkage
Indices for Adelaide

S.G. Fityus, M.A. Allman and D.W. Smith, Mound Shapes beneath Covered
Areas

1-1

1-3
1-27
1-29
1-37
1-39
1-55
1-57
1-63
1-69
1-75
1-83
1-91
1-99
1-105
1-115
1-121
1-127
1-135
1-143
1-147
1-149
1-157
1-163

vii



Y.S. Golait and A.S. Wakhare, Unit Swell Potential Concept for Expansive
Soils and its Simple Evaluation

J. Kodikara, S.L. Barbour and D.G. Fredlund, Changes in Clay Structure
and Behaviour Due to Wetting and Drying

D. Lopes and K. McManus, A Soil Index Test for the Classification of Building
Sites for Light Structures on Expansive Soils

K. McManus, Mound Theory, Gilgai and PSD Analysis

K. McManus and R.l. Brown, The Performance of Light Structures Founded
in Expansive Clays following Active Moisture Recharge

J. Sinha and H.G. Poulos, Piled Raft Systems and Free Standing Pile
Groups in Expansive Soils

F. Van der Woude, Radical Re-examination of Stiffened Raft Footing
Technology

G.S.Young and M. Parmar, Shrink-Swell Testing in the Sydney Region

3. Foundations
F. Baynes, Engineering Geological Knowledge and Quality
A. Bouazza and J.P. Seidel, Foundation Design on Municipal Solid Waste

J.C. Chai and N. Miura, Simple Method for Analyzing Consolidation of PVD
Improved Subsoil

M.O. Hillman, G.C. Cocks and J.B. Szymakowski, Tank Settlements on
Calcareous Soils, Kwinana, Western Australia

J.P. Hsi and J.P. MacGregor, Prediction and Monitoring of Embankment
Performance

F. MacGregor and M.J. Thom, Settlement of Soft Marine Sediments at
Sydney Airport

E.J. Marsh and T.J. Larkin, Blind Estimation of Recorded Seismic Ground
Motion

T.R. Osborne, S.J. Doig and D.L. Watkins, Grouting to Stabilise Mine Waste
Fill at Newman, Western Australia

T.R. Osborne and J.P. Leavy, Ground Improvement by Vibroflotation in
Urban Residential Development

J. Pan, J.P. Carter and D.W. Airey, The Influence of Load Inclination on the
Bearing Capacity of a Circular Footing on Cohesive-Frictional Soil

P.J.N. Pells, State of Practice for the Design of Socketed Piles in Rock

D.W. Rassam and D.J. Williams, Undrained Bearing Capacity of Unsaturated
Soils

D.P. Stewart, .M. Idriss, R.W. Boulanger, Y. Hashash and B. Schmidt,
Mitigation of Earthquake Liquefaction Hazards: A Review of Physical
Modelling Studies

D.P. Stewart and D.B. Mclnnes, The Impact of Lateral Soil Displacements on
Goongoongup Rail Bridge, Perth

X. Zheng, J.R. Booker and J.P. Carter, Bearing Capacity Factor N, for
Vertically and Horizontally Fissured Soils and Jointed Rocks

viii

1-171

1-179
1-187
1-195
1 -201
1-207
1-213
1-221
1-225
1-227
1-235
1-243
1 - 251
1-259
1-267
1-275
1-283
1-291
1-299
1-3807
1-329
1-337
1-345
1-353




4. Piles
A. Benamar, Pile Behaviour During Driving

L.T. Chen and H.G. Poulos, Design Charts for Analysis of Piles Subject to
Lateral Soil Movements

B. Collingwood, J.P. Seidel and C.M. Haberfield, Laser Based Roughness
Measurement for Design and Verification of Rock Socketed Piles

G.B. Farquhar, Pile Load Tests at An Auckland Industrial Facility

C.E. Ho, S.Q. Luo and C.W. Luo, Drilled Micropiles Installed through
Reclamation Fill.

J.P. Hsi and B.S. So, Design Considerations of Bridge Abutment Piles
Subjected to Embankment Settlement

H.A. Joer, S.E. Ong and M.F. Randolph, Friction Capacity of Grouted
Interfaces Using the Direct Shear Test

D.S. Liyanapathirana, A.J. Deeks and M.F. Randolph, Application of Stress
Smoothing Techniques to a Finite Element Pile Driving Analysis

P. McDonald, Laterally Loaded Pile Capacity Revisited

W.L. Pump and J.C. Scott, Analysis of Load Capacity of Deep Test Piles in
Shanghai Alluvium

A.J. Reyno, T. Hull and H.G. Poulos, Effect of Pile Jacking on Adjacent Piles
in Sand

A.Tabesh and H.G. Poulos, Kinematic versus Static Interaction of Pile and
Soil

J.Thomas and M. Fahey, Down-Drag on Pile Groups Due to Surface
Loading

N.D. Vitharana, Full Range Analysis of Reinforced Concrete Piles Subject to
Lateral Loadings

R.A. Wightley, B.J. McPherson and M.C. Chin, STATNAMIC Load Testing
on Bored Piles in Australia

H. Zhang and J.C. Small, Analysis of Axially and Laterally Loaded Pile
Groups Embedded in Layered Soils

5. Dams

S.N. Abel and D.M. Brett, Effect of Tailings Liquefaction on Upstream
Construction (Case Study)

R. Fell and M. Foster, Risk Assessment for Embankment Dams —
Assessment of the Probability of Failure by Piping

M. Foster and R. Fell, Filter Testing for Dams — No Erosion and Continuing
Erosion Boundaries

M.R. Locke and B. Indraratna, Critical Review of Filter Design Methods for
Dams

K.D. Seddon, S.D. Murphy and M.P.A. Williams, Assessment of Liquefaction
Flow Stability of a Thickened Tailings Stack

K. Venkatachalam, R.K. Khitoliya, M.L. Soni and R. Chitra, Geotechnical
Investigations in the Failure Reaches of Indira Gandhi Main Canal, Rajasthan

L.D. Wesley, P.G. Marchant and W.J. Sole, Stresses and Deformations
around Conduits through Earth Embankments

D.J. Williams, H. Chen and Y. Sabri, Stability of a Mine Tailings
Impoundment Structure after Decommissioning

1 - 361
1-363
1-367
1-375
1-383
1-389
1-397
1 - 405
1-413
1 - 421
1-429
1-437
1-445
1 — 451
1-459
1-469
1-475
2 - 485
2 — 487
2 - 495
2 - 503
2-513
2 - 521
2529
2535
2 - 543



6. Anchors and Reinforcement
R.S. Merifield, A. Pearce, H.S. Yu and S.W. Sloan, Stability of Anchor Plates

1.C. Muir, D. Hadley and K.W. Chan, Geotechnical Aspects of a Major Site
Formation in Hong Kong

A.K. Murashev, Geosynthetic Reinforced Soil Structures in New Zealand
J.G. Murray, Deep Basement Construction — An Auckland Case Study
A. Spiteri, Development of Melbourne Docklands

7. Rock Mechanics

J.R. Enever, Near Surface In-Situ Stress and its Counterpart at Depth in the
Sydney Metropolitan Area

F.R. Gordon, The Rockfall of Huzzas Cliff, Gracetown, Western Australia

B.K. Hebblewhite, J.M. Galvin and Vasundhara, Barrier and Chain Pillar
Design Research Outcomes: Angus Place Colliery

P.B. Hewitt, L.B. McQueen and P.R. Davies, Genting Centre, Sydney -
Deep Excavation Adjacent to Railway Tunnels

B. Indraratna and A Haque, A Study on Shear Behaviour of Rock Joints

P. Sharma and J.C.W. Fowler, The Effect of Roof Rock Mass Properties on
Wind Blast: Laboratory Modelling and Field Investigations in Australian
Underground Coal Mines

B. Shen and M.E. Duncan Fama, A Coal Roof Failure Model for Highwall
Mining Span Stability Assessment

E. William and D.W. Airey, A Review of the Engineering Properties of the
Wianamatta Group Shales

8. Environmental Geotechnics

N. Auzins and P.H. Southcott, Minimising Water Losses in Agriculture
through the Application of Impact Rollers

J.A. Bean, P.H. Southcott and S.C. Lott, A Comparison of Soil Permeability
to Water and Feedlot Effluent

P.H. Beck and J. Jankowski, Laboratory Based Sorption Studies to Estimate
Attenuation of Contaminants in Saturated Sands

P.H. Beck and J. Jankowski, Aquifer Heterogeneity and its Influence on
Solute Transport: Results from a Natural Gradient Tracer Test

A. Bouazza, M. Manassero and N. Smith, Cement Bentonite Slurry Walls for
Waste Containment

S. Hancock and S. Newman, Decommissioning and Rehabilitation of the
Benambra Copper-Zinc Mine Tailings Dam

B. Indraratna, S.C. Gray and . Yassini, Modelling of Contaminant Migration
from a High Volume Blast Furnace Slag Emplacement

W.L. Pump, Waste Compressibility, Settlement and the Design of Landfills

M.J. Thom and S.R. Jones, Twenty-five Years of Groundwater Monitoring at
the Tomago Sandbeds, Newcastle

B.D. Turner and D.W. Smith, Toxicology and Occupational Health During
Site Remediation: Protection of the Lungs

2 — 551
2-553
2 — 561
2 — 569
2-577
2 —-583
2 —589
2 —-591
2 -599
2 - 607
2-611
2-619
2 -627
2-633
2 —-641
2 —-649
2 - 651
2 - 659
2 —-667
1-673
2-679
2-685
2-693
2-701
2-709
2-719




9. Roads

P.P. Biswas, S.C. Das and K. Banyopadhyay, Some Aspects on Structural
Adequacy and Failure of Pavements

M. Boulbibane and I.F. Collins, Geotechnical Models of Failure in Unbound
Pavements

K.R. Chandler and M. Palmer, Design and Construction of a Cement
Stabilised Sandstone Retaining Wall

K. Chen, Repeated Load Triaxial Testing on Unbound Pavement Materials

S-C.R. Lo and K. Chen, Granular Base Materials Subject to Repeated
Loading along Constant Stress Increment Ratio Path

S-C.R. Lo and S.P.R. Wardani, Deformation Behaviour of Cement-Flyash
Stabilised Silt

A. Nataatmadja and P. Morgan, Characterisation of Queensland’s Fly Ash

M.l. Pinard, Innovative Developments in Compaction Technology using High
Energy Impact Compactors

Vasantha Wijeyakulasuriya, G. Hobbs and A. Brandon, Some Experiences
with Performance Monitoring of Embankments on Soft Clays

10.Soﬂ1bsﬁng

A.S. Ahmed-Zeki, M.J. Pender and N.R. Fitch, Strain-Rate Effects on the
Undrained Shear Strength of Waitemata Residual Clay

M.A. Allman, A Simple Stress Path Triaxial Apparatus
C. Dai, Fuzzy Comprehensive Categorization Method for Spoil Pile
S.G. Fityus, A Soil Moisture Based Method of Estimating yg

T. Ford, Comparative Evaluation of Compression Characteristics of Loose
Sediments

J.G. Hawley and D.S. Robertson, Settlement and Permeability of Clays

D-S. Jeng and Y.S. Lin, Oscillatory Pore Pressure on a Buried Pipeline in an
Anisotropic In-Homogeneous Seabed

W.S. Kaggwa and T.G. Ossa, High Pressure Triaxial Testing of Desiccated
Keswick Clay

N. Khalili and M.H. Khabbaz, Application of the Effective Stress Concept to
Unsaturated Soils

W.K. Leong, J. Chu and C.I. Teh, The Instability Behaviour of a Granular Fill
M.D. Liu and J.P. Carter, A Failure Criterion for Intact and Fissured Clays

S.P. Masterson, Performance of Lake Kabbamup Causeway Founded on
Variable Residual Soils

V.M. Meyer, M.J. Pender and L.D. Wesley, The Very Low Effective Stress
Behaviour of a Residual Soil

D.M. Raju and S-C.R. Lo, Significance of Principal Stress Rotation on
Characteristics of Sand

E.E. Slatter and M.A. Allman, Suction Controlled Testing of Unsaturated
Soils

L.D. Wesley, V.M. Meyer, Satyawan Pranyota, M.J. Pender, T.J. Larkin
and G.C. Duske, Engineering Properties of a Pumice Sand

2-727
- 2-729
2-733
2-739
2-747
2-753
2 -761
2-769
2-775
2-783
2789
2-791
2-797
2 -803
2 -809
2-817
2-825
2-833
2 —841
2 —849
2 —-855
2 — 861
2 - 869
2-877
2 —-885
2-893
2 - 901

Xi



11. Rock Testing

G. Clarke, G. McNally and G. Nyland, Geotechnical Characteristics of the
Darwin Porcellanite

M.P.J. Jayawardane, Formulating an Index of Weathering for Karamu Basalt
and Testing its Geotechnical Implications

H. Abeyruwan and A. Nataatmadja, Measurement of Residual Deformation
Using On-Specimen Transducers

M. Seto and E. Villaescusa, In-Situ Stress Determination by Acoustic
Emission Technique in McArthur River Mine Cores

F. Wang, J.0. Watson and V.S. Vutukuri, Different Approaches to Study the
Kaiser Effect in Rocks in Triaxial Loading

12. Numerical Modelling

W. Ehlers and H. Miillerschén, On Coupled Solid-Fluid Problems for
Cohesionless Soils

D.K.H. Ho and A.O. Currie, Applications of Contact Modelling and Analyéis in
Geomechanics

M.K. Islam, J.P. Carter and D.W. Airey, A Constitutive Model for Carbonate’
Sediments

G.P. Peters and D.W. Smith, Modelling of the Dispersion-Advection Equation
with Spatially Varying Mechanical Dispersion

D. Sheng, S.W. Sloan and H.S. Yu, Practical Implementation of Critical State
Models in FEM

S. Skrabl and B. Macuh, Kinematical Method of Space Stability Analysis

D.A. Sun, H. Matsuoka and Y.P. Yao, Cam-Clay Models Revised by the
Mohr-Coulomb Criterion

Y.P.Yao, H. Matsuoka and D.A. Sun, A Unified Elastoplastic Model for Clay
and Sand with the SMP Criterion

J. Zhang, D.P. Stewart and M.F. Randolph, Modelling Pipe-Soil Interaction
for Offshore Pipelines in Sand

Abstracts, alphabetically by lead author

Author Index

xii

2 -909
2-911
2-915
2 -921
2-929
2-935
2-943
2-945
2-953
2 —-961
2-969
2-975
2-983
2-989
2-997
2 -1005
2-1013
2-1077




