4th Australasian Congress
on Applied Mechanics

(ACAM2005)

Melbourne, Australia
16-18 February 2005

Editors:
Y. M. Xie C. Gardiner
A. P. Mouritz W. K. Chiu

A. Afaghi Khatibi

ISBN: 978-1-62748-127-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2005) by Engineers Australia
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact Engineers Australia
at the address below.

Engineers Australia
Engineering House
11 National Circuit
Barton ACT 2600

Phone: +61 2 6270 6555
Fax: (02) 6273 1488

memberservices@engineersaustralia.org.au

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



CONTENTS

Preface

KEYNOTE PAPERS

The Analysis Revolution, Transforming the Application of Applied Mechanics to Real World
Problems. 3
W. R. B. Morrison

Finite Element Simulation and Optimization of Sporting Equipment 15
G. P. Steven, A. Higham, V. lyengar and B. Docker

3-D Spectral Element Method for Built-In Diagnostics 27
Y. Kim, J.-B. Ihn and F.-K. Chang

The Resistance of Metallic Sandwich Beams with Lattice Cores to Under-Water Shock Loading 35
N.A. Fleck

Applied Mechanics for Humans: Challenges in Sports Engineering 45
M.R. Shorten

Z-Pin Bridging in Composite Laminates and Some Related Problems 57

H.-Y. Liu, W. Yan and Y.-W. Mai

COMPUTATIONAL MECHANICS

Estimating the Ambient Modal Parameters of Bridge-Piers by Using Improved PSD-Based
Method 71
Y.G. Wang and J.H. Zhang

Temperature Distribution in Self Compacting Concrete (SCC) Columns 81
H. Lu, X.-L. Zhao and L.-H. Han

Non-Linear Analysis of Composite Laminated Plates under End Shortening, Using Finite
Strip Method 87
H.R. Ovesy, S.A.M. GhannadPour

Adaptive Hybrid/Mixed Finite Element Analysis of Singular Problems 95
M. Duan

Analysis of Dynamic FEM Model of Long-Span Cable-Stayed Bridge with Double-Rib
Girder and Modal Test Based on Ambient Excitation 101
C.ChenandD. Yan

The Influence of Bend-Twist Coupling on the Torsional Response of Thin-Walled Box
Section Composite Beams 107
H.R. Ovesy and A. Hadi



Incorporation of Plain Strain and Axisymmetric Elements into Fixed Grid Finite Element
Analysis
F.S. Maan, O.M. Querin and D.C. Barton

Application of Discrete Element Methods to Modelling of Belt Feeders
J.G. Loughran and C. Leonardi

Prediction of Temperature Fields Based on Double-Ellipsoidal Moving Heat Source Using
Finite Element Modelling
T.W. Ling, R. Al-Mahaidi and X.L. Zhao

Heuristic Model for the Permeability of a Saturated Fibro Porous Media with Application to
Prepared Sugar Cane
M. Duan and J.G. Loughran

Virtual Inertia and Penalty Functions for Variational Problems
S. llanko and E. Kreuzer

Operational Modal Analysis of a Mechanical Structure with Cyclostationary Inputs
D. Hanson, B. Randall and A. Raad

Long-Term Deflections of Simply Supported RC Beams and One-Way Slab Using a
Block-Element Approach
H.K. Bains, R.J. Gravina and S. Setunge

A Rotation Matrix for 3D Nonlinear Analysis
Y.-L. Pi and M.A. Bradford

Blind System Identification in a Multiple-Input-Multiple-Output (MIMO) System Using
the Mean Differential Cepstrum (MDC)
W.L. Chia, R.B. Randall, J. Antoni and A. Raad

DESIGN AND OPTIMISATION
Adaptive Design and Adjustment of Low Noise Gearboxes

A.Shen and R.B. Randall

An MPEC Approach to Limit Analysis Under Limited Ductility
F. Tin-Loi and S. Tangaramvong

Estimation of Design Parameters of a Reinforced Concrete Beam for a Given Reliability
Using Polynomial Approach
C. S. Putcha and J. H Kreiner

Shape Optimisation of Holes for Multi-Peak Stress Minimisation
W. Waldman and M. Heller

Application of Evolutionary Optimization Methods to Design of Space Trusses
C.D. Nha, L.Q. Hung and Y.M. Xie

113

119

125

131

137

143

149

157

163

171

177

183

189

197



DYNAMICS

Vibration of a Beam with Elastically Restrained Pinned Body Attached at the Ends
S. Naguleswaran

Analytical Approach for Evaluating the Dynamic Response of Underground Structure to
P Seismic Waves
Z. Hu and J. Zhang

On Axial Natural Frequencies of Whirling Rods
W.S. Shum and R.D. Entwistle

Evaluating the Dynamic Characteristics of Floor Systems using Dynamic Testing
N. Haritos, E.F. Gad and J.L. Wilson

Spectral Kurtosis Enhancement Using Autoregressive Models
N. Sawalhi and R.B. Randal

Vibration Analysis of Open Cylindrical Shells with Stepped Thickness Variations
L. Zhang, Y. Xiang

Fluid-Driven Vibrations in Fuel Systems for Marine Diesel Engines — A Simple Applied
Mechanics Analysis and Solution.
G. Goodwin and D.R. Bowden

Vibration Analysis of Cylindrical Shells by Local Adaptive Differential Quadrature Method
L. Zhang, Y. Xiang and G.W. Wei

Blind Source Separation of Internal Combustion Engine Vibration Signals
X. Liu, R.B. Randall and J. Antoni

Condition Assessment of a T-Beam Using Vibration Response Measurements
W. L. Bayissa and N. Haritos

A Parametric Study on Sound Transmission between the Adjacent Rooms Using Finite
Elements Method
H. Hosseini-Toudeshky, M.R. Mofakhami and R. Yarmohammadi

Probabilistic Dynamic Analysis Using the Random Factor Method
W. Gao and N.J. Kessissoglou

Static and Dynamic Evaluation of Continuity Effect of Corbels in Timber Bridges
F.C. Choi, B. Samali, K. Crews and J. Li

Study on Model Reduction of Large Structural Systems for Active Vibration Control
J. Boffa, N. Zhang and B. Samali

Dynamics of a Powertrain with Half-Toroidal Type CVU during Hard Accelerations
N. Zhang and T. Dutta-Roy

Xi

205

211

219

225

231

237

245

251

257

263

271

279

285

293

299



Vibration Analysis of Flexible Manipulator Models
S. Naguleswaran

Dynamics of Stacked Packages during Transport
S. Crawford, V. Rouillard and M.A. Sek

Experimental Determination of Dynamic Characteristics of the Impeller-Bearing-Housing

System of Ventrassist™ Blood Pump
N. Zhang, M. Chung and G.D. Tansley

Wood Stressed-Skin Floor Systems — Investigation on Load/Stress Distribution in SSP

and on Ultimate Responses
C. Gerber, K. Crews and C. Sigrist

ENGINEERING CASE STUDIES

The Estimation of Wheel-Rail Interaction Forces from Wagon Accelerations
F. Xia, S. Bleakley and P. Wolfs

The Structural Challenge of Mining Drag Line Booms
P. Dayawansa, G. Chitty, B. Kerezsi, J.W.H. Price, H. Bartosiewicz and X.L. Zhao

Using EPDM Rubber Joiners For Minimizing Tripping Hazard Due to Slab Misalignment

of Concrete Footpaths
Y.C. Koay, Y.M. Xie and S. Setunge

Turbulent Flow in Pipes with Segmental Baffles
M. Al-Atabi, S.B. Chin and X.Y. Luo

A Qualitative and Quantitative Investigation of the Surface Tribology in Forming
Galvanneal Steel
N.K.B.M.P. Nanayakkara, G.L. Kelly and P.D. Hodgson

FATIGUE AND FRACTURE MECHANICS

Tearing Resistance of Mono- and Bi-Layer Co-polyester Sheets and Its Modelling
H.S. Kim and J. Karger-Kocsis

Delamination of Brittle Films on Polymeric Substrates
B.A. Latella, M. Ignat and G. Triani

Observation of Interaction and Coalescence of Multiple Small Surface Cracks in a
High Strength Aluminium Alloy
Q. Liu, W. Hu, S.A. Barter, C. H. Wang and K. Sharp

On Scatter Involved in Creep Life Calculations
K. Zarrabi

xii

305

311

317

323

333

339

345

351

357

365

371

377

383



Mixed-Mode Interfacial Fracture of Adhesive Joints
N. Choupani, L. Ye and Y.-W. Mai

Application of Coupled Vibration on Detection of Fatigue Cracks in Welded Structures
D. Liu, H. Gurgenci and M. Veidt

Stress Intensity Factors for Circumferential Surface Cracks in a Tubular Member
D. Peng, C. Wallbrink and R. Jones

Cracking of Carbon Steel Components Due to Repeated Thermal Shock
J.W.H. Price

Generic Design Procedures for Repair of Acoustic Fatigue Damage
R.J.Callinan, S.C.Galea, S.Sanderson and C.H.Wang

MANUFACTURING

Tool Wear and Its Compensation in Screw Rotor Manufacturing
N. Stosic

Mechanics of Work Roll Edge Contact in Asymmetrical Strip Rolling
Z.Y. Jiang, H.T. Zhu and A.K. Tieu

A Continuum Sensitivity Based Design Procedure for Multi-Stage Metal Forming Processes
Q. Liand J. Loughran

Slicing Silicon Carbide and Alumina with Diamond Wire Saw
P.-L. Tso and J.-M. Chen

Micromechanics of Thin Oxide Scale and Surface Roughness in Metal Forming
Z.Y. Jiang, W.H. Sun, J.N. Tang, D.B. Wei and A.K. Tieu

MECHANICS OF MATERIALS

Buckling Deformation of Thin Plates Made of Magnesium Alloys, Aluminium and Steel
M. Easton, W.Q. Song, P. Beggs and T. Abbott

Experimental Study of Aluminium Honeycombs
D. Ruanand G. Lu

Interpretation and Comparison of Methods to Measure Sliding Angles of Drops on
Superhydrophobic Surfaces
J. Callaghan and A. Amirfazli

Numerical Aspects of Multi-lonic Transport in Electrolytic Solutions
K. Krabbenhoft and P. Pivonka

Xiil

387

393

401

407

413

421

427

433

439

447

455

461

467

473



Mechanics Examination on the Wear Behaviour of Shape Memory Alloys
W. Yan

MECHANICS OF COMPOSITES

A Multi-Scale Progressive Damage Model for Laminates
C.H. Wang

Mixed Strain-Stress and Displacement-Traction Models Of Multiple Damage Mechanisms in
Laminated Composites
Q.D. Yang and B.N. Cox

Improved Elevated Temperature Properties of Z-Pinned Composite Lap Joints
P. Chang, E. Harris, A. Kootsookos, B.N. Cox and A.P. Mouritz

Mechanical Characterization of CNTS/Phenolic Composites
M.-K. Yeh, N.-H. Tai and J.-H. Liu

Modulus of Elasticity of Composite Tissues: Comparative Study
V. Hermawan and A.M. Al-Jumaily

Analytical and Finite Element Modelling of RC Beams Retrofitted With CFRP Fabrics
H. Pham and R. Al-Mahaidi

Effect of Inhomogeneous Interphase on the Bulk Modulus of a Composite Containing
Spherical Inclusions
N. Lombardo and Y. Ding

Particle Density and Particle Diameter: Two Important Characteristics that Influence the
Permeability of Fibrous Materials
T. Donohue

The Behaviour of FRP Composites at Very Low Temperatures in Civil Engineering
Applications

A. Al-Shawaf, R. Al-Mahaidi and X.-L. Zhao

B.
Effects of Static Fatigue on the Tension-Tension Fatigue Life of Glass /Polyester Composites
J.A. Epaarachchi

Torsional Strengthening of Reinforced Concrete Beams Using CFRP Composites — An
Experimental and Numerical Investigation
A.K.Y. Hii and R. Al-Mahaidi

Strength and Ductility Prediction of Concrete Beams Reinforced With Internal Steel and

External Composite Materials
W. Karunasena and W.C. Anderson

Xiv

479

487

493

499

505

511

517

523

531

539

o47

553

561



The Dynamic Impact Response of Fibre Reinforced Metal Laminates
A. Afaghi Khatibi

A Meso-Scale Finite Element Model for Environmental Stress Corrosion of GFRP
A. Khennane and R.E. Melchers

NON-DESTRUCTIVE EVALUATION

Flexural Wave Scattering at Laminar Defects in Plates
A.H. Rohde and M. Veidt

The Use of a Damage Dosimeter to Assess the Effectiveness of Highly Damped Patch
on the Aft Fuselage of an F/A-18

R.J. Callinan, P. Ferrarotto, R. Geddes, S. Sanderson, I. Stoyanovski, S. Tejedor

and S.C. Galea

On Diffraction in a Piezoelectric Medium by Parallel-Situated Electrodes
E. Grigoryan and A. Melkumyan

Crack Detection Using Vibration Testing
D. Huynh, J. He and D. Tran

The Reconstruction of Dynamic Impact Forces on a Railway Track-Like Structure by
Using an Inverse Analysis Technique
M.L.Lee and W.K.Chiu

Observations of Data Obtained from Wheel Impact Load Detector System
H. Mok, D. Barke, W.K. Chiu and M. Lee

Applied Numerical Modelling of Gear Impacts in Powertrains - Driveline Shuffle
and Clunk
A. Crowther and N. Zhang

Hot Spot Stress Approach for Fatigue Evaluation Using Finite Element Method
T.H.T. Chan, T.Q. Zhou, Z.X. Li and L. Guo

Sonic Thermography - A Non Destructive Evaluation Technique?
K. A. Tsoi and N. Rajic

Tap Techniques for Delamination Detection in Thick GFRP Structures
M. Jones, W.K. Chiu and I. Herszberg

Optical Nondestructive Testing and Evaluation
H.M. Shang, Y.Y. Hung and S.Y. Hung

Non Destructive Evaluation of F-111 Aircraft Components Using Sonic Thermography
K. A. Tsoi and N. Rajic

XV

567

573

581

587

593

599

605

611

619

625

631

637

643

649



Ultrasonic Tomographic Reconstruction for Damage Detection in Aluminium and
Glare Plate-Like Structures
S.C. Rosalie, W.K. Chiu, A. Chan, F. Rose and N. Rajic

Stiffness Estimation and Damage Detection of Fibre Reinforced Polymer Strengthened

Reinforced Concrete Beams Using A Vibration-Based Method
J. Li, B. Samali and S.T. Smith

OPTIMISATION
Computational Shape Optimisation with Stress Robustness Constraints

R. Braemar, M. McDonald, and M. Heller

Optimisation of a Resonance Changer
P.G. Dylejko and N.J. Kessissoglou

A Study on Microstructures of Homogenization for Topology Structural Optimization
Y. Wang, M. Xie and D. Tran

Multi-Objective Evolutionary Optimisation of Conveyor Loading Chutes
C.M. Wensrich

STRENGTH OF STRUCTURES
Strain Distributions due to Disbonds in Composite Ship Joints

H.C.H. Li, I. Herszberg and A.P. Mouritz

Developments in the Residual Strength Based Shape Optimisation
R. Das and R. Jones

The Biological Algorithm for Solving Shape Optimisation Problems with Fracture Strength
and Fatigue Life Constrains
D. Peng, R. Jones and Y.M. Xie

Bond Strength Formulation of Concrete Plugs Embedded in Tubular Steel Piles
A. Nezamian, R. Al-Mahaidi and P. Grundy

State of the Art on Shear Strength of Reinforced Concrete Beams after Initiation of the
Shear Cracks
A. Nezamian and S. Setunge

STRESS AND DEFORMATION

Stress Concentration around a Spherical Cavity in a Cubic Crystal
C.R. Chiang

XVi

657

663

673

679

685

691

699

705

711

717

725

733



The Non-Linear Characteristics of Cushioning Materials
A. Parker, V. Rouillard and M.A. Sek

Modelling the F-111 Fighter Bomber Aircraft Engine Intake Loads
G. Chen, K. Walker, G. Swanton and S. Hill

Support Settlement of Reinforced Concrete One-Way Slabs Constructed With Class L
Mesh Reinforcement
U. Siddique, H. Goldsworthy and R.J. Gravina

FE Simulation of In-Service Thermal Behavior of Plasma Sprayed Alumina Coated Satellite
Substrates
R.M. Li, S.C. Joshi, H.W. Ng

Development of Multiple Hollow Tube System for Super-Tall Slender Buildings: Part | —
Dynamical Design Methodology

A.K. Gustafson, H. Guan and J.W. Langer

Development of Multiple Hollow Tube System for Super-Tall Slender Buildings: Part Il —
Numerical Development and Analysis

A.K. Gustafson, H. Guan and J.W. Langer

Study of Residual Stresses Distribution and the Influence of Restraint for a Single Weld
Bead in Low Carbon Steel Using Neutron Diffraction Technique

A. Paradowska, J.W.H. Price, R.lbrahim, T. Finlayson, C. Curfs.

Three-Dimensional Structural Optimization Using Cellular Automata
H. Saito, E. Kita and Y.M. Xie

STRUCTURAL OPTIMISATION

Optimization of the Active Vibration Control for a Smart Truss Structure
W. Gao and N.J. Kessissoglou

Constraint Handling in Genetic Programming Based Structural Optimisation
P. Marti, Q.Z. Zheng and O.M. Querin

P-3C Aircraft Life Extension via Shape Optimisation of Holes in Lower Wing Skin Stiffeners
R. Evans, R. Braemar, and M. Heller

Dynamic Frequency De-Tuning Using Controllable Beam-Column Semi-Rigid Connections
J. Widjaja, B. Samali, J. Li and J. Reizes

Formation of Shear Localization in Granular Materials
W. Huang, S. W. Sloan and D. Sheng

AUTHORS INDEX

XVii

739

745

751

757

763

769

775

781

789

795

801

807

814

821





