INTERNATIONAL SOCIETY FOR
SOIL MECHANICS AND
GEOTECHNICAL ENGINEERING

SIMSG [} ISSMGE

s

This paper was downloaded from the Online Library of
the International Society for Soil Mechanics and
Geotechnical Engineering (ISSMGE). The library is
available here:

https://www.issmge.org/publications/online-library

This is an open-access database that archives thousands
of papers published under the Auspices of the ISSMGE and
maintained by the Innovation and Development
Committee of ISSMGE.



https://www.issmge.org/publications/online-library

HANC

g

o,

LA NSEgJ [EALAND CONFERENCE

I
COMMON GROUND

BRISBANE 21°'-24" OCTOBER 2007



ALL RIGHTS RESERVED. NO PART OF THIS PUBLICATION MAY BE
REPRODUCED, STORED IN A RETRIEVAL SYSTEM OR TRANSMITTED
IN ANY FORM WITHOUT PERMISSION OF THE AUSTRALIAN
GEOMECHANICS SOCIETY.

© 2007 AUSTRALIAN GEOMECHANICS SOCIETY.

ISBN 978-0-646-47974-3 PROCEEDINGS OF THE 10TH AUSTRALIA
NEW ZEALAND CONFERENCE ON GEOMECHANICS, BRISBANE,
AUSTRALIA.

PUBLISHER: CARILLON CONFERENCE MANAGEMENT PTY LIMITED
FOR THE AUSTRALIAN GEOMECHANICS SOCIETY.



—
COMMON GROUND

10™ AUSTRALIA NEW ZEALAND
CONFERENCE ON GEOMECHANICS
BRISBANE 21°'-24™ OCTOBER 2007

COMMON GROUND

PROCEEDINGS OF THE
10TH AUSTRALIA NEW ZEALAND
CONFERENCE ON GEOMECHANICS

VOLUME 1

EDITORS: JAY AMERATUNGA, BRETT TAYLOR AND MATTHEW PATTEN

AUSTRALIAN GEOMECHANICS SOCIETY AND
THE NEW ZEALAND GEOTECHNICAL SOCIETY INC

HILTON HOTEL, BRISBANE, QUEENSLAND, AUSTRALIA
21 -24 OCTOBER 2007

CONFERENCE PATRON

Coffey geotechnics

THIS IS A REGIONAL CONFERENCE OF THE INTERNATIONAL SOCIETY FOR SOIL MECHANICS
AND GEOTECHNICAL ENGINEERING (ISSMGE)

THE AUSTRALIAN GEOMECHANICS SOCIETY IS JOINTLY SPONSORED BY:
ENGINEERS AUSTRALIA AND THE AUSTRALASIAN INSTITUTE OF MINING AND METALLURGY






CONTENTS

KEYNOTE
ADDRESS

INTERNATIONAL
LECTURE

JOHN JAEGAR

MEMORIAL LECTURE

NEW ZEALAND
GEOMECHANICS
LECTURE

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

COMMON GROUND COMMITTEE I-25
CONFERENCE SPONSORS AND SUPPORTERS 1-27
REVIEWERS 1-29

THE CONTINUING PROBLEMS ASSOCIATED WITH EXPANSIVE
AND COLLAPSING SOILS

Peter W. Mitchell 1-32
THE RELIABILITY OF THE GEOTECHNICAL ENTERPRISE
John T. Christian 1-42

THE MECHANICS OF INTERNAL EROSION AND PIPING OF
EMBANKMENT DAMS AND THEIR FOUNDATIONS
Robin Fell 1-60

A GEOMECHANICS VIEW ON HEAVY DUTY PAVEMENTS
D.V. Toan 1-96

VOLUME | - ANALYTICAL AND NUMERICAL METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

A RIVER EDGE RETENTION SYSTEM IN THE SOFT SOILS
OF LAUNCESTON
A Ahmed-Zeki, A Lecocq, R Longey 1-118

FINITE ELEMENT MODELLING OF LOAD SHED AND NON-LINEAR
BUCKLING SOLUTIONS OF CONFINED STEEL TUNNEL LINERS
A Bedi, D A Jenkins 1-124

PSEUDO-STATIC ANALYSIS OF PILES IN LIQUEFIED SOILS: A CASE
STUDY OF A BRIDGE FOUNDATION
H J Bowen, M Cubrinovski, M E Jacka 1-130

IMPLEMENTING ANISOTROPY INTO A CONSTITUTIVE MODEL FOR
COMPACTED UNSATURATED SOILS
F Ciavaglia, D M Wood, A Russell 1-136

ENHANCED NUMERICAL ANALYSIS OF GROUND BEHAVIOUR
INFLUENCED BY TREE ROOT SUCTION
B Fatahi, B Indraratna, H Khabbaz 1-142

STRESS-STRAIN BEHAVIOUR OF OVERCONSOLIDATED CLAY UNDER
PLANE STRAIN CONDITION
M Fauziah, H Nikraz 1-148

MODELLING THE STRESS-STRAIN RESPONSE OF A CEMENTED
REGIONAL CLAY
M K Islam, A Siddique, M | K Ullah 1-154

NUMERICAL IMPLEMENTATION OF A HYDRO-MECHANICAL MODEL
FOR PARTIALLY SATURATED SOILS
M A Habte, N Khalili 1-160

DEM MODELING OF CRUSHED STONE MATERIAL - EMPHASIS ON
THE GRAIN SIZE DISTRIBUTION AND POROSITY
D Lee, N Cho, C Yoo 1-166



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

A GENERAL THREE DIMENSIONAL BOUNDING SURFACE MODEL
FOR SAND
M D Liu, N Khalili

NUMERICAL PROCEDURE FOR PREDICTING PILE SETUP IN CLAY
D S Liyanapathirana, R Phillips

ANALYSIS OF CONE PENETRATION TEST IN COHESIVE SOILS
D S Liyanapathirana, R Phillips

DIFFUSION IN CHARGED POROUS MEDIA: MACROSCOPIC POISSON-
NERNST-PLANCK EQUATIONS THROUGH UPSCALING
G A Narsilio, P Pivonka, D W Smith

APPLICATION OF LIMIT ANALYSIS TO SOIL-STRUCTURE
INTERACTION PROBLEMS
D Nguyen, M Gilbert, CC Smith

LONG RUN-OUT MECHANISMS OF A LANDSLIDE TRIGGERED BY THE
MID NIIGATA PREFECTURE EARTHQUAKE IN 2004
Y O Okada, H O Ochiai, U K Kurokawa

MODELLING OF ONE-DIMENSIONAL CONTAMINANT MIGRATION
THROUGH UNSATURATED SOILS USING EFGM
P K Rachakonda, G R Dodagoudar, B N Rao

SHORT TERM LATERAL DEFORMATIONS INDUCED IN AN
ELASTIC MEDIUM THROUGH THE APPLICATION OF RIGID
EMBANKMENT LOADING

B Rankine, N Sivakugan

DRAINAGE BEHAVIOUR OF THREE-DIMENSIONAL HYDRAULIC FILL
STOPES: A SENSITIVITY ANALYSIS
K S Rankine, N Sivakugan, K J Rankine

EXPLORING CRITICAL STATE MODEL OUTPUTS
A R Russell, D Muir Wood

PILED RAFT DESIGN USING THE “BRANCH AND BOUND”
OPTIMIZATION TECHNIQUE
MM Sales,BS Lima,SRM Almeida

NUMERICAL SIMULATION OF DEFECTIVE PILES SUBJECTED TO
AXIAL LOADS
M A Shahin, M A Sakr

MODELLING THE STRESS-STRAIN RESPONSE OF COASTAL CLAYS
OF ANWARA
A Siddique, M Klslam, A KM AR Siddiquee

NEW UPPER BOUND SOLUTIONS FOR LAYERED SOIL BEARING
CAPACITY PROBLEMS USING DISCONTINUITY LAYOUT OPTIMIZATION
C C Smith, M Gilbert

SOIL - STRUCTURE INTERACTION ASSESSMENT FOR A HIGH-RISE
BUILDING AT PERTH CBD
J Thomas, J Tabucanon, S Chakrabarti, B Koul

MODELLING THE ARCHING EFFECT IN ACTIVE EARTH PRESSURE
PROBLEMS
C Thomas, J S Shiau

1-172

1-178

1-184

1-190

1-196

1-202

1-208

1-214

1-220

1-226

1-232

1-238

1-244

1-250

1-256

1-262



ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

ANALYTICAL
AND NUMERICAL
METHODS

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

LARGE DEFORMATION ANALYSIS OF RECTANGULAR PLATE ANCHORS
IN NORMALLY CONSOLIDATED CLAY
D Wang, Y Hu, Z Song 1-268

STRUCTURAL PERFORMANCE, ANALYSIS AND DESIGN OF

RESIDENTIAL SLABS ON MOISTURE REACTIVE SOIL
F Van der Woude 1-274

THE EFFECT OF PARTICLE SIZE DISTRIBUTION ON SOIL DILATANCY:
DISCRETE ELEMENT APPROACH
W M Yan, J J Dong 1-280

EMBANKMENTS AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

EMBANKMENTS
AND DAMS

MECHANICAL PROPERTIES OF OLD EMBANKMENT SOIL
M M Younus Ali, J Kuwano, H Kusaka 1-288

PARAMETERS REQUIRED FOR PERFORMANCE BASED DESIGN OF

GEOGRID REINFORCED PILED EMBANKMENTS

J Kupec, A McGown 1-294
THE SEVICEABILITY LIMIT STATE IN THE DESIGN AND CONSTRUCTION

OF APILED EMBANKMENT

A KKemp, BG L Look 1-300
RIVER DIVERSION OVER A BACKFILLED OPEN CUT BROWN COAL

MINE
S T Srithar, M C Ervin 1-306

CONSTRUCTION AND MONITORING OF THE HAIL CREEK SLURRY
CUTOFF WALL

B W Stark, | A Gordon, J Datson 1-312
HEAVILY LOADED STEEL CULVERTS IN RAILWAY EMBANKMENT FILLS
D P Stewart 1-318

PLAXIS MODEL PARAMETERS FOR MANGROVE MUD, FINUCANE
ISLAND, WESTERN AUSTRALIA

J Thomas, D Beaumont 1-324
ARAPUNI DAM FOUNDATION ENHANCEMENT WORKS
N Wharmby, M Lucchi, T Newson, P Amos 1-330

ENVIRONMENTAL GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

INVESTIGATION OF DESICCATION CRACKING USING AUTOMATED
DIGITAL PHOTOGRAPHY
S M Costa, J K Kodikara 1-338

GEOPOLYMERS USING WASTE MATERIALS TO BRING TO
CONSTRUCTION AND MINING INDUSTRIES

M K Drechsler 1- 344
CONSTRUCTION OF COMPACTED SOIL LINERS AT HOROTIU LANDFILL
N J Edger, N C Paine 1-350

THE ENVIRONMENTAL GEOTECHNICS OF COAL MINE SPOIL
S Fityus, G Hancock, T Wells, J Ford, E Simic 1-356



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

ENVIRONMENTAL
GEOTECHNICS

DESIGN AND CONSTRUCTION OF A DEEP SOIL-BENTONITE
GROUNDWATER BARRIER WALL AT NEWCASTLE, AUSTRALIA
S R Jones, C Spaulding, P Smyth

SURFACE WATER INFILTRATION IN A 1-DIMENSIONAL SOIL-
GEOTEXTILE COLUMN
H Nahlawi, A Bouazza, J Kodikara

NUMERICAL STUDY ON ELECTROCHEMICAL CHLORIDE EXTRACTION
IN PILES THROUGH TEMPORARY DC POWER SUPPLY
G A Narsilio, P Pivonka, D W Smith

AN UPDATE OF DEEP SOIL MIXING IN NEW ZEALAND

G P Quickfall, A 0" Sullivan, | Kett

VERTICAL GROUNDWATER BARRIERS FOR CONTAMINATED
SITE RECLAMATION

C R Ryan, C A Spaulding

WATER BALANCE MODELLING FOR PHYTOCOVERS AND
CONVENTIONAL FINAL COVERS AT LANDFILL CLOSURE

M Salt, M B Jaksa, J W Cox, P J Lightbody

STATISTICAL INFERENCE OF PROPAGATION OF A LEACHATE PLUME
N Sivakugan, M Pacheco

APPLICATION OF WASTE GLASS FRAGMENT TO BASE COURSE
MATERIAL CONSIDERING HEAT ISLAND

H Suzuki, K Takahashi, K Makino

COMPACTION OF COAL MINE REJECTS TO LIMIT THE POTENTIAL

FOR SPONTANEOUS COMBUSTION
D J Williams

FOUNDATIONS AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

BEHAVIOUR OF TYRE REINFORCED UNSEALED PAVEMENT
R Ali, A Nataatmadja, P Gudimetla

DIFFICULT FOUNDATION CONDITIONS AT A SMALL BRIDGE SITE IN
SOUTH EAST QUEENSLAND
R A Bathurst

DRIVING TUBULAR STEEL PILES INTO WEAK ROCK - WESTERN
AUSTRALIAN EXPERIENCE

D Beaumont, J Thomas
CONCEPTUAL MODEL FOR THE REMEDIATION OF EXPANSIVE CLAY

FOUNDATIONS USING EXPANDING POLYURETHANE RESIN
0 Buzzi, S G Fityus , Y Sasaki

GEOPHYSICAL TESTING FOR ROCK ASSESSMENT AND PILE DESIGN
L A Cheenikal, H G Poulos, R J Whiteley

EFFECT OF A THIN SOFT LAYER ON THE SETTLEMENT OF

PILED RAFTS

HS W Chow, J C Small

PARAMETRIC ANALYSES OF PILE GROUPS WITH DEFECTIVE PILES:

OBSERVED NUMERICAL BEHAVIOR AND REMEDIATION
R P da Cunha, A F Cordeiro, M M Sales, J C Small

1-362

1-368

1-374

1-380

1-386

1-392

1-398

1-404

1-410

1-418

1-424

1-430

1-436

1-442

1-448

1-454



FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

NUMERICAL ANALYSIS OF A SKIRTED FOUNDATION UNDER
TENSILE LOAD
S M Gourvenec 1-460

NONLINEAR BEHAVIOUR OF LATERALLY LOADED FREE-HEAD PILE
GROUPS
W D Guo 1-466

PREDICTED VS MEASURED PERFORMANCE OF PILES SOCKETED INTO
WEAK CALCAREOUS SILTSTONE - A CASE STUDY
C M Haberfield 1-472

STATIC AND REPEATED LOADING TRIAXIAL TESTING OF HYDRATED
CEMENT TREATED CRUSHED ROCK BASE (HCTCRB)
P Jitsangiam, H Nikraz 1-478

ASSESSMENT OF STABILITY CRITERIA FOR BOREHOLES LEFT OPEN
DURING PILE CONSTRUCTION
R B Kelly, HG Poulos, JC Small 1-484

GEOTECHNICAL INVESTIGATION AND DESIGN FOR THE ROBINATO
VARSITY LAKES RAIL EXTENSION

P R Kidd, M Sundaram 1-490
DESIGN STIFFNESS OF SUBGRADES USING THE CBR TEST

B G Look 1-496
CONTINUOUS MECHANISTIC DETERIORATION MODELLING OF ROAD
PAVEMENTS

K'Y Lee, J Kodikara, L J Wardle, A Bouazza 1-502
PARAMETRIC STUDIES OF A STIFFENED SLAB ON EXPANSIVE SOILS

J Li, D Cameron 1-508
COMPRESSION CAPACITY OF STEEL SCREW PILES

B J McPherson 1-514

LIMIT ANALYSIS SOLUTIONS FOR THE BEARING CAPACITY OF ROCK
MASSES USING THE GENERALISED HOEK-BROWN CRITERION

R Merifield, A Lyamin, S Sloan 1-520
GEOTECHNICAL DESIGN OF THE TE APITI WIND FARM
A K Murashev, R A Davey, G K Cook 1-526

THE INFLUENCE OF MOISTURE MOVEMENT ON SHALLOW
FOUNDATIONS IN EXPANSIVE SOILS
C R Parken, L J Spriggs, M B Jaksa, S J Harris, | Cenic 1-532

FOUNDATION ANALYSIS FOR ANCHORED WIND TURBINE
FOUNDATIONS

H G Poulos, | Shipway 1-538
AN EXPERIMENTAL STUDY ON CYCLIC LOADING OF PILES IN SAND

H Qin, W D Guo 1-544
A METHOD OF ANALYSIS OF PILED RAFTS

JC Small, HG Poulos 1-550
BEARING CAPACITY OF FOOTINGS NEAR SLOPES

C A Smith, JS Shiau 1-556

SUCTION EMBEDDED PLATE ANCHOR TEST IN CENTRIFUGE
Z Song, Y Hu 1-562



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

FOUNDATIONS
AND PAVEMENTS

VOLUME Il

LOAD TESTING OF SINGLE PILES IN CLAY

JThomas, M Fahey

DESIGN AND CONSTRUCTION OF CLOSED CELL EXPANDED
POLYSTYRENE FOAM EMBANKMENT WITH A HEAVY DUTY PAVEMENT
W White, | Shipway, J Ameratunga, R Olds

THE WATER RETENTION CHARACTERISTICS OF ROAD PAVEMENT
MATERIAL STABILISED WITH HYDROPHOBIC ADDITIVES

M J Wightwick, J K Kodikara, P G Ranjith

AN INVESTIGATION INTO MOISTURE SENSITIVITY OF UNBOUND ROAD
BASE AGGREGATES

V Wijeyakulasuriya, AW Neary, P W Reynolds, EY N Oh

A PILED RAFT CASE STUDY IN MALAYSIA
P K Wong

THE EFFECT OF ADJACENT CLAY LAYERS AND SEAMS ON THE
ULTIMATE BASE RESISTANCE OF PILES IN SAND
X Xu, B M Lehane

COMMON GROUND COMMITTEE
CONFERENCE SPONSORS AND SUPPORTERS

GROUND IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GEOTECHNICAL INSTRUMENTATION MONITORING OF LAND
RECLAMATION PROJECTS ON SOFT SOIL FOUNDATIONS
A Arulrajah, MW Bo, H Nikraz, A S Balasubramaniam

CYCLIC BEHAVIOUR OF PVD - SOFT SOIL SUBGRADE FOR
IMPROVEMENT OF RAILWAY TRACKS
A Attya, B Indraratna, C Rujikiatkamjorn

GROUND VIBRATIONS DURING IMPACT ROLLING
D L Avalle

DESIGNING STONE COLUMNS TO CONTROL HORIZONTAL AND
VERTICAL DISPLACEMENTS
K F Chan, D Raj, G Hoffmann, P Stone

VERIFICATION OF CONSOLIDATION PARAMETERS OF A NEAR-
NORMALLY CONSOLIDATED CLAY BY BACK-ANALYSIS OF AN
INSTRUMENTED, WICK-DRAINED RECLAMATION

R A Day, P Woods

MODES OF FAILURE OF GROUP OF STONE COLUMNS UNDER A
RAFT FOUNDATION

M Etezad, A M Hanna, T Ayadat

A BRIDGE ABUTMENT SOLUTION FOR THE TULLAMARINE - CALDER
INTERCHANGE ALLIANCE

AL Garrard, G Vlahos, S Hurston

1-568

1-574

1-580

1-586

1-592

1-598



GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

METHODS USED FOR THE DESIGN OF CONVENTIONAL AND
GEOSYNTHETIC REINFORCED STONE COLUMNS
J Gniel, A Bouazza 2-72

INNOVATIVE GROUND TREATMENT SOLUTION FOR RAIL BRIDGE
RENEWAL
P Hewitt, C Spaulding 2-78

GROUND IMPROVEMENT OF MUNICIPAL LANDFILL USING STONE
COLUMNS

J Hsi 2 -84
REDUCTION OF SHRINK SWELL POTENTIAL WITH EPS INCLUSION
H K Illuri, A Nataatmadja 2-90

SOFT CLAY STABILISATION USING PREFABRICATED VERTICAL

DRAINS AND THE ROLE OF VISCOUS CREEP AT THE SITE OF

SUNSHINE MOTORWAY, QUEENSLAND

B Indraratna, C Rujikiatkamjorn, V Wijeyakulasuriya 2-96

PERFORMANCE OF AN INSTRUMENTED STONE COLUMN LOAD TRIAL
AT KOORAGANG ISLAND, NEWCASTLE, AUSTRALIA
S R Jones, E Friedlaender 2-102

STATIC & DYNAMIC LOADING ON DIFFERENT GEOGRIDS: RECENT
GERMAN EXPERIENCES

J Klompmaker, D Bishop 2-108
PREDICTION OF COMPACTION CURVES
N Kurucuk, J Kodikara, D Fredlund 2-114

EPS GEOFOAM - AN ENGINEERING MATERIAL FOR GEOTECHNICAL
APPLICATIONS
C Leo 2-120

INNOVATIVE METHODS IN THE IN-SITU DETERMINATION OF DESIGN
PARAMETERS ON HETEROGENEOUS SITES SUBJECT TO GROUND
TREATMENT USING DEEP IMPACT COMPACTION

K T McCann, N B Schofield 2-126
DEEP SOIL MIXING IN LIQUEFIABLE PUMICEOUS SAND
W Okada, H Leung, G Murray, G Quickfall 2-132

PREDICTION, GROUND IMPROVEMENT AND MONITORING OF

FOUNDATION SETTLEMENTS ON ALLUVIAL SEDIMENTS IN THE

WAIKATO

G M Pinches, M A Chung 2-138

INVESTIGATIONS INTO STRENGTH OF CANNINGTON PASTE FILL

MIXED WITH BLENDED CEMENTS
K Pirapakaran, N Sivakugan, R Rankine 2-144

CASE STUDY OF GROUND IMPROVEMENT AT AN INDUSTRIAL ESTATE
CONTAINING UNCONTROLLED FILL
B Scott, K Suto 2-150

DEVELOPMENTS IN GROUND ANCHOR TECHNOLOGY: CARBON FIBRE
REINFORCED POLYMER (CFRP)
M Sentry, A Bouazza, R Al-Mahaidi, L Carrigan, D Loidl 2-156

CONSOLIDATION BEHAVIOR OF HYDRAULIC FILLS
S Singh, N Sivakugan 2-162



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

GROUND
IMPROVEMENT

RECENT APPLICATION OF GROUND IMPROVEMENT TECHNOLOGY IN
AUSTRALIA AND THE PACIFIC REGION (1)
C Spaulding, E Friedlaender, P Wong, S Jones

RECENT APPLICATION OF GROUND IMPROVEMENT TECHNOLOGY IN
AUSTRALIA AND THE PACIFIC REGION (2)
C Spaulding, E Friedlaender, P Wong, S Jones

GEOTECHNICAL ASSESSMENT AND REMEDIATION OF SURFACE
SUBSIDENCE AREAS OVER LARGE SEWERS

P J Waddell, R J Whiteley

GEOTECHNICAL DATA MANAGEMENT OF THE NEW DOHA
INTERNATIONAL AIRPORT PLATFORM RECLAMATION

P M Wade, W P Duffy, G Bartholomeeusen

LIME SLURRY PRESSURE INJECTION OF RAILWAY SUBGRADES
A Wilkinson, A Haque, J Kodikara, J Adamson, D Christie

GROUND MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

GROUND
MOVEMENT

A METHOD FOR EVALUATING THE INFLUENCE OF TREES ON
EXPANSIVE SOIL MOVEMENT IN LIGHT OF CASE STUDIES FROM
SE QUEENSLAND

D A Cameron, N Beal

DATA ANALYSIS AND LABORATORY INVESTIGATION OF THE
BEHAVIOUR OF PIPES BURIED IN REACTIVE CLAY
D C C Chan, J Kodikara, S Gould, P G Ranjith, X S K Choi, P Davis

VALIDATION OF DESIGN ON A SITE SUBJECT TO SEISMICALLY
INDUCED GROUND MOVEMENT
P Clayton

KEY PARAMETERS IN PSEUDO-STATIC ANALYSIS OF PILES IN
LIQUEFYING SAND
M Cubrinovski

THE EXAMINATION OF A POSSIBLE RELATIONSHIP BETWEEN THE
LIQUID LIMIT (LL%) AND SOIL SHRINK INDEX (Ips)

B L Hargreaves

LIQUEFACTION ASSESSMENT FOR FINE TAILINGS
H Li, A Massey

THE EFFECTS OF BED SOIL PARAMETER VARIATION ON GRANULAR
DEBRIS FLOW BEHAVIOUR: AN EXPERIMENTAL INVESTIGATION
D P Mahoney, E T Bowman

MONITORING LANDSLIDE MOVEMENT AND TRIGGERING FACTORS IN
NEAR REAL-TIME - AN EXAMPLE FROM TAIHAPE, NEW ZEALAND
C | Massey, R Guest, G M Clitheroe

SITE CLASSIFICATION AND EARLY FLOOR MOVEMENTS IN A NEW
SUBDIVISION
AP KO'Malley, DA Cameron

COLLAPSE POTENTIAL AND STRENGTH OF CALCAREOQUS CLAY SOILS

L Rouze, D A Cameron

2-168

2-174

2-180

2-186

2-192

2-200

2-206

2-212

2-218

2-224

2-230

2-236

2-242

2-248

2-254



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

USE OF MINIPILES TO REDUCE GROUND SUBSIDENCE DUE TO
GROUND TUNNEL EXCAVATION
MOVEMENT W M Yan, | M Ho 2-260

HYDROGEOLOGY AND GROUNDWATER

GROUNDWATER EXPLORATION ADJACENT TO THE KUALA LUMPUR
INTERNATIONAL AIRPORT / MALAYSIA - CHALLENGES AND CHANCES
HYDROGEOLOGY OF EXPLORING A FRACTURED ROCK AQUIFER
AND GROUNDWATER D Bringemeier 2-268

HYDROGEOLOGY BEFORE AND AFTER DAM REMOVAL ON THE DEE
HYDROGEOLOGY RIVER NEAR MOUNT MORGAN GOLD MINE QUEENSLAND
AND GROUNDWATER R Scott, K Srivastava 2-274

SATURATION REQUIRED FOR CONTINUUM FLOW THROUGH
YDROGEOLOGY DIFFERENT MINE WASTE MATERIALS
AND GROUNDWATER D J Williams, T K Rohde 2-280

RESEARCH AND PRACTICE

50 MN STATNAMIC TEST ON 2.0 M DIAMETER INSTRUMENTED

RESEARCH BORED PILE

AND PRACTICE A Abdullah, LS Chuah 2 -288

RESEARCH PROPERTIES OF PEAT DEPOSITS

AND PRACTICE N A Al-Alusi 2-294
IS CONVENTIONAL LABORATORY TESTING A REFLECTION OF FIELD

RESEARCH BEHAVIOUR?

AND PRACTICE D C Bobei, S-CR Lo 2-300

RESEARCH ROCKFALL HAZARD MITIGATION BEST PRACTICE

AND PRACTICE S Farrand, A Teen 2-306
WINDSOR ROAD UPGRADE, NORTHWEST CONNECT ALLIANCE

RESEARCH EXTRAORDINARY OUTCOMES - A GEOTECHNICAL PERSPECTIVE

AND PRACTICE T Gourlay, W White, P Wong 2-312
BASICS OF FILTRATION WITH SOILS AND GEOSYNTHETICS FOR

RESEARCH GEOTECHNICAL CONSTRUCTIONS

AND PRACTICE G Heerten 2-318

RESEARCH REVETMENT DESIGN - LESSONS LEARNT FROM FAILURES

AND PRACTICE G Heerten 2-324
A NEW METHOD TO MAINTAIN UNPAVED RURAL ACCESS ROADS BY

RESEARCH LABOUR-BASED TECHNOLOGY IN PAPUA NEW GUINEA

AND PRACTICE M K Kimura, Y F Fukubayashi 2-330
SETTLING AND CONSOLIDATION BEHAVIOUR OF DREDGED COHESIVE

RESEARCH ESTUARINE SOIL USING COLUMN TESTING APPARATUS

AND PRACTICE S R Morrison, A M Tait 2-336
GEOTECHNICAL AND GEOPHYSICAL INVESTIGATIONS FOR A TUNNEL

RESEARCH BELOW THE INTERTIDAL ZONE IN HOBSON BAY, AUCKLAND

AND PRACTICE B O’Loughlin, G M Pinches 2-342

THERMAL CALIBRATION OF STRAIN GAUGES FOR HIGH QUALITY
HYDROGEOLOGY STRUT LOAD MEASUREMENT
AND GROUNDWATER PG MCGOUgh 2 - 348



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

HYDROGEOLOGY
AND
GROUNDWATER

HYDROGEOLOGY
AND
GROUNDWATER

HYDROGEOLOGY
AND
GROUNDWATER

AUTOMATED MONITORING OF RETAINING WALLS AT NORTHERN
BUSWAY, AUKLAND
J 0 Owusu, G M Pinches

CONSTRUCTION, PERFORMANCE AND DISMANTLING OF THE MOCK-
UP-CZ EXPERIMENT
J Pacovsky, J Svoboda, R Vasicek

TUBE SAMPLING DISTURBANCE EFFECTS ON GEOTECHNICAL
PROPERTIES OF A SOFT CLAY
A Siddique, M Jahedul Islam

RISK MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

RISK
MANAGEMENT

SEISMIC MICROZONATION OF CHITTAGONG CITY
M A Ansary, Md A Masud

RISKS FACING GEOMECHANICAL ENGINEERS AND METHODS
OF TREATMENT
B Blake

RISK APPROACH TO INSTABILITY DURING LAKE FILLING OF
WEAVERS OPENCAST COALMINE
G B Farquhar, D A Burns, C Davidson, R Mills

LANDSLIDE SUSCEPTIBILITY AND LANDSLIDE HAZARD ZONING
IN WOLLONGONG
P Flentje, D Stirling, D Palamara, R Chowdhury

LANDSLIDE RISK MANAGEMENT - A NATIONAL FRAMEWORK
FOR AUSTRALIA
AR Leventhal, R Fell, A B Phillips, B F Walker

THE DEVELOPMENT OF A LANDSLIDE HAZARD MAP
G K Scholey, M Langley

RISK ASSESSMENT AND MODELLING IN ENVIRONMENTAL
GEOTECHNICS

0 Tammemae, H Torn
TUNNELLING WITHIN VERY SENSTIVE SOILS
S B Temple

LABOUR ACCIDENTS CAUSED BY SLOPE FAILURES AND PREVENTION
STRATEGIES IN JAPAN
Y Toyosawa, S Timpong, K Itoh, N Horii

ROCK MECHANICS

ROCK
MECHANICS

ROCK
MECHANICS

ROCK
MECHANICS

DESIGN OF THE CHATSWOOD SOFT GROUND TUNNEL, SYDNEY
R Bertuzzi, S Clarke

COMPARISON OF EMPIRICAL METHODS WITH ANALYTICAL METHODS
OF UNDERGROUND EXCAVATION DESIGN
J Ranasooriya, H R Nikraz

THE EFFECTS OF GROUND CONDITIONS ON TBM PERFORMANCE IN
TUNNEL EXCAVATION - A CASE HISTORY
M Sundaram

2 - 354

2-360

2-366

2-374

2-380

2-386

2-392

2-398

2 - 404

2-410

2-416

2-422

2-430

2-436

2 - 442



ROCK
MECHANICS

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

CONSTRUCTION OF DEEP EMERGENCY ACCESS AND VENTILATION
SHAFTS AT WAIHI GOLD MINE
N Wharmby, B Leach, K Storer, G Murray

SITE CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

SITE
CHARACTERISATION

UNDRAINED STRENGTH FROM FREE FALLING PENETROMETER
TESTS
R Allan, D W Airey, J P Carter

A REVIEW OF GEOLOGICAL MODELS FOR EAST COAST AUSTRALIAN
ESTUARIES
D Bishop, S Fityus, | Goodwin

SUBSURFACE CHARACTERISATION AT LARGE IRON ORE HANDLING
PROJECTS IN WESTERN AUSTRALIA
S Chakrabarti, M Steinepreis, N Beattie, J Tabucanon

WEATHERED DISTAL IGNIMBRITE FORMING PROBLEMATIC SOIL
TERRACES IN THE NORTH WAIKATO, NEW ZEALAND
JL Coleman, N P McKenzie

UNDERSTANDING FRACTURE DISTRIBUTION WITHIN INTRUSIVE
SILLS THE CORDEAUX CRINANITE A CASE EXAMPLE FROM THE
ILLAWARRA COAL MEASURES

L C Daigle

SPT - CPT CORRELATIONS FOR BOTANY SANDS
K J Douglas, D Hemraj, G Mostyn

THE HYDROGEOLOGY OF WEATHERED GRANITES
D J Hartwell

EARTHWORKS FOR BARRY CURTIS PARK AND FLAT BUSH TOWN
CENTRE
R J Kaser

CHARACTERISATION AND DETERMINATION OF ENGINEERING
PROPERTIES OF RED MUD AND SOFT CLAY
A J Massey, H Li

AN EXTENSION OF THE THORNTHWAITE MOISTURE INDEX FOR
GEOTECHNICAL ENGINEERING PURPOSES
T Matacin, J Kodikara

THE FLAT DILATOMETER TEST (DMT): DESIGN APPLICATIONS AND
RECENT DEVELOPMENTS
P Monaco, S Marchetti, G Totani

MAPPING SHALLOW BEDROCK AT AN URBAN DEVELOPMENT SITE
WITH THE MULTICHANNEL ANALYSIS OF SURFACE WAVES (MASW)
METHOD

K Suto, N Schofield, A McConnell, K Wake-Dyster

TOTAL ENGINEERING GEOLOGY AND HYDROPOWER DEVELOPMENT
IN THE COAST MOUNTAINS, BRITISH COLUMBIA, CANADA
S JTyson, G R Greenaway

THE ROLE OF CEMENTATION AND DESTRUCTURING IN THE

MECHANICAL BEHAVIOUR OF BRINGELLY SHALE
E William, D Airey

2 - 448

2 - 456

2-462

2-468

2-474

2 - 480

2 - 486

2-492

2-498

2-504

2-510

2-516

2-522

2-528

2-534



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

SITE

EVALUATING CHARATERISTICS OF GROUND MOTIONS AND
RESPONSE SPECTRA ON LIQUEFIED SITES

CHARACTERISATION J Zhang

SLOPE STABILITY AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

GEOTECHNICAL DESIGN - BY RULE OR REASON
K R Anderson

CONTROLS ON SLOPE FAILURE AND EROSION IN WEAK ROCK TO
STRONG SOIL IN THE COASTAL ESCARPMENT WEST OF MATATA,
NEW ZEALAND

J Arthurs, WM Prebble, C J N Wilson

INNOVATION IN SOIL NAIL DESIGN AND CONSTRUCTION IN
NEW ZEALAND
P Brabhaharan

EMBANKMENT SLOPE STABILITY ISSUES AT IRON ORE HANDLING
PROJECTS IN WESTERN AUSTRALIA
S Chakrabarti, C Holmes, N Beattie, J Tabucanon

ROCK SLOPE STABILITY ASSESSMENT AT IRON ORE HANDLING
PLANT SITE IN WESTERN AUSTRALIA
S Chakrabarti, N Beattie, J Tabucanon

EMERGENCY AND FINAL WORKS FOR ANCHORED RESIDENTIAL
RETAINING WALL, LYTTELTON, NEW ZEALAND
C Chenery

EFFECT OF SPATIAL VARIABILITY ON RELIABILITY OF SOIL SLOPES
Y H Chok, M B Jaksa, D V Griffiths, G A Fenton, W S Kaggwa

IDENTIFICATION OF POSSIBLE NEW FAILURE MECHANISMS FOR THE
COLLAPSE OF TAILINGS DAMS
J Chu, W K Leong, A Balasubramaniam, S-C R Lo

FIFTEEN YEARS OF GEOTECHNICAL LIMIT STATE DESIGN IN
AUSTRALIA PART | - SOIL RETAINING STRUCTURES

R A Day, P K Wong, H G Poulos

FIFTEEN YEARS OF GEOTECHNICAL LIMIT STATE DESIGN IN
AUSTRALIA PART Il - FOUNDATIONS

P KWong, R A Day, H G Poulos

FEBRUARY 2004 FLOOD DAMAGE IN THE RANGITIKEI AND
MANAWATU DISTRICTS AND ASSOCIATED REMEDIAL WORKS

T Davies

GEOLOGICAL ANALYSIS OF A FAULT CONTROLLED LANDSLIDE IN
BRITTLE CARBONIFEROUS IGNIMBRITES

S Fityus, J Gibson

PILED WALL DISPLACEMENTS AT EAST ARM WHARF EXTENSION
C M Haberfield

DESIGN AND CONSTRUCTION OF RETAINING STRUCTURES FOR
LANE COVE TUNNEL
P Hewitt, S Burkitt, B Baskaran

2-540

2-548

2 - 554

2-560

2-566

2-572

2-578

2-584

2-590

2-596

2-602

2-608

2-614

2-620

2-626



SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

STOCKTON MINE RIDGELINE PROJECT: THE IMPACT OF THE
GEOLOGICAL AND GEOTECHNICAL CONDITIONS ON THE
ENVIRONMENTAL RISK MANAGEMENT

M E Howard, C K Anderson, T J McMorran, R Coulter

CONVENTIONAL AND MODIFIED DESIGN METHODS FOR LANDSLIDE

STABILIZING PILES: A COMPARISON OF RESULTS
J -C Jiang, T Yamagami

RESIDENTIAL DEVELOPMENT IN A LANDSLIDE AREA IN SYDNEY
| Jworchan, E Rizkalla, A O'Brien

RETAINING WALLS WITH CURVED FACINGS - TECHNICAL AND
AESTHETIC BENEFITS

J Kupec, A McGown

LESSONS LEARNT ON STABILITY OF A PILED RETAINING WALL
IN WEAK SOILS

S S Liew

BOULDER WALL DESIGN AND CONSTRUCTION CONSIDERATIONS
B G L Look, K C Cameron

A REGIONAL LANDSIDE SUSCEPTIBILITY PROGRAMME IN TASMANIA
C Mazengarb

EQUIVALENT GRANULAR VOID RATIO AND STATE PARAMETERS FOR
LOOSE CLEAN SAND WITH SMALL AMOUNT OF FINES

Md M Rahman, S-CR Lo

AN OBSERVATIONAL AND RISK BASED APPROACH TO MANAGE
EMBANKMENT CREEP

B G Look, R J Mellor, A Kemp

LAUNCHED SOIL NAILS - SUCCESSFUL DEVELOPMENT WITHIN THE
NEW ZEALAND MARKET

A O’Sullivan, G P Quickfall, | Kett

LANDSLIDE RISK ASSESSMENT FOR RESIDENTIAL DWELLINGS ON
KNOWN LANDSLIDES

D R Paul, M C Ervin, C M Haberfield

CAPILLARY BARRIER AS SLOPE COVER
H Rahardjo, H Krisdani, E C Leong, Y S Ng, M D Foo, C L Wang

SLOPE FAILURES IN SINGAPORE DUE TO RAINFALL

H Rahardjo, A Satyanaga Nio, E C Leong, YS Ng, M D Foo, C L Wang
REMEDIAL MEASURES FOR DAMAGED SLOPES DUE TO LANDSLIDES
IN CHITTAGONG HILL TRACTS

A Siddique, A A Mehedi, M J Alam

ROCK SLOPE REMEDIATION IN THE BRISBANE URBAN
ENVIRONMENT

C B B Thorley, T C Weingarth

CENTRIFUGE MODELLING OF TRENCH COLLAPSE IN SOFT GROUND
S Timpong, Y Toyosawa, K Itoh

RETENTION FOR MAJOR EXCAVATIONS
DV Toan, A L Williams

2-632

2-638

2- 644

2 - 650

2-656

2-662

2-668

2-674

2-680

2-686

2-692

2-698

2-704

2-710

2-716

2-722

2-728



COMMON GROUND PROCEEDINGS 10TH AUSTRALIA NEW ZEALAND CONFERENCE ON GEOMECHANICS BRISBANE

SLOPE STABILITY
AND WALLS

SLOPE STABILITY
AND WALLS

ONGOING MOVEMENT OF THE WEST TAIHAPE LANDSLIP,
NEW ZEALAND
K Williams, J D Johnson, N W Rogers

THE USE OF SLOPE STABILITY RADAR (SSR) IN MANAGING
SLOPE INSTABILITY

N Harries

AUTHORS INDEX

2-734

2-1740

2-746



