
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3721-8 
 

12th International Conference on 
Bulk Materials Storage, Handling 
and Transportation  
(ICBMH 2016) 

Darwin, Australia 
11 – 14 July 2016 

 

Editor: 
 
David Hastie 
 
 

 

 

 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by Engineers Australia 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2017) 
  
For permission requests, please contact Engineers Australia 
at the address below. 
  
Engineers Australia 
Engineering House 
11 National Circuit 
Barton ACT 2600 
Australia 
 
 
Phone:  +61 2 6270 6555 
Fax:  (02) 6273 1488 
 
www.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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



LIST OF PAPERS 
 

KEYNOTE 1: 
Big Data in Bulk Solids Handling and Transportation 
Lodewijks, Li, Pang, Jiang 

12 

  

Session 1A : Discrete Element Modelling  
Validation of Bidirectional Coupled FEM-DEM Simulations with Large Deformations  
Dratt, Katterfeld, Kretzschmar 

30 

Comparative Investigation on Modelling Wet and Sticky Material Behaviours with a 
Simplified JKR Cohesion Model and Liquid Bridging Cohesion Model in DEM  
Carr, Chen, Williams and Katterfeld 

40 

Simulation Design of Transfer Station on Conveying System and Research of Particle 
Degenerate Problem with DEM  
Song, Wang, Wang 

50

  

Session 1B : Dust Handling  
Managing Rail Transport Dust Emission Through More Cost Effective Coal Surface 
Treatment  
Planner 

62 

Dust Control Technology for Coal Handling and Processing: Crushing Station Case 
Study  
Xia, Liao, Grima, Pan, Wypych 

73 

Research and Development of Airborne Dust Control Techniques  
Roberts, Wypych, Frew, Hastie 

83 

  

Session 1C : Particle Properties  
Velocity Measurement of Granular Flows Using Dynamic X-ray Radiography 
Guillard, Marks, Einav 

91 

Preliminary Observations of the Effect of Particle Size and Plate Roughness on the 
Determination of Wall Friction 
Hastie, Halford 

97 

Uses of Engineered Cast Polyurethane in Bulk Materials Handling  
Kinder 

107 

  

KEYNOTE 2 : 
Discrete Element Method (DEM) and CAE Software Technology Adoption  
LaRoche 

117 

  

Session 2A : Particle Breakage  
Investigation into Breakage of Amorphous and Crystalline Particles within a 
Centrifugal Impact Tester  
Kotzur, Berry, Bradley, Farnish 

118 

Investigation of the Influence of Pelletizing Process Parameters on the Breakage 
Behavior of γ-Al2O3 Pellets  
Radeva, Tomas 

128

ICBMH2016 Conference Proceedings, 11-14 July, 2016

6
6



Session 2B : Transportation  
Ship Motion Induced Moisture Migration Modelling of an Unsaturated Coal Cargo 
Williams, Chen 

139 

Reduction in Rail Wagon Coal Discharge Problems by Modified Coal Characteristics 
and Alternative Wagon Loading Procedure  
Planner 

151 

  

Session 2C : Belt Conveying  
One Method to Calibrate and Express Measuring Results for "Belt Weigher-
Volumetric Scanner" Instrumental System 
Vladimir Sin 

162 

Optimum Design for Support Roller Sets - Analysis of the CEMA Approach in 
Comparison with the German DIN-Standard  
Gladysiewicz, Schwandtke, Benatzky, Swan 

172 

  

Session 3A : Particle Breakage  
Influence of Pellet Length on Breakage by Impact  
Kotzur, Berry, Bradley, Castilho Dias, de M. S. e Silva 

182 

Breakage Performance Analysis of Bulk Material Based on Improved Interparticle 
Breakage Test 
Li, Song, Gong 

191 

  

Session 3B : Discrete Element Modelling  
Scalability of Angle of Repose Tests for the Calibration of DEM Parameters  
Roessler, Katterfeld 

201 

Discrete Element Modelling of a Surge Bin  
Grima, Hastie 

212 

  

Session 3C : Conveying  
The Variability of the Quality of Fly Ash Available for Disposal in a Power Station 
High Concentration Slurry Pumping Plant  
Bunn, Jones, Wheeler, Wedmore 

221 

An Investigation into the Performance of Screw Feeders used in Bulk Solid 
Densification Processes 
Roberts, Donohue, Ilic, Wakeman 

231 

  

KEYNOTE 3 : 
Bulk Material Handling Challenges in the Asia-Pacific Region 
Pan, Qiang, Wypych 

242 

  

Session 4A : Belt Conveying  
Rail Conveyor Development and Testing 
Wheeler, Chen, Carr 

243 

Selection, Installation and Operation of Backstops in Belt Conveyor Systems 
Heubach, Tietyen 

253 

 
 
 

 

ICBMH2016 Conference Proceedings, 11-14 July, 2016

7
7



Session 4B : Particle Properties  
Simulation and Experimental Studies of Charged Particles in Novel Sensing Technique 
for Electrostatic Charge Polarity of Particles  
Hussain, Deng, Bradley, Armour-Chélu 

263 

High Speed X-ray Imaging of Particulate Flows 
Marks, Guillard, Einav 

274 

  

Session 4C : Transportation  
The Analysis of Nickel Ore Liquefaction Mechanism and its Estimation Methods  
Li, Wypych, Ye, Han, Hu 

279 

Innovative Coal Transshipment Solutions  
Velan 

289 

  

Session 5A : Belt Conveying  
Load Analysis of Trestle Leg Conveyor Support Structures Buried in Stockpiles 
Roberts, Donohue, Chen, Munzenberger 

295 

Transient Acceleration in Belt Conveyor Speed Control  
Pang, He, Lodewijks 

305 

Belt Weigher Dynamic Models Based on Ideal Transfer Function 
Sin 

315 

  

Session 5B : Particle Properties  
Improvement of the Flowability of Cohesive Glass Particles by Surface Modification  
Todorova, Hintz, Tomas 

325 

Particle Shape Effects on Flowability of Powder Mixtures 
Wyburn, Marks, Guillard, Rognon, Einav 

335

Microdynamic Analysis of Effect of Gravity on Granular Rheology in a Shear Cell  
Hossain, Zhu, Yu 

341 

  

Session 5C : Pneumatic Conveying  
The Evolution of Slug Porosity Characteristics in Horizontal Slug Flow Pneumatic 
Conveying  
Orozovic, Williams, Jones 

349 

Modelling the Effect that Moisture has on the Behaviour of Materials when they are 
Pneumatically Conveyed 
Chisholm, Berry, Bradley 

355 

Investigations and Modeling of the Layer Fraction in Horizontal Slug Flow Pneumatic 
Conveying  
Orozovic, Williams, Jones 

365 

 
 
 
 
 
 
 
 
 

 

ICBMH2016 Conference Proceedings, 11-14 July, 2016

8
8



Session 6A : Particle Properties  
Quantifying the Influence of Secondary Impacts within Centrifugal Impact Testers  
Kotzur, Berry, Bradley, Farnish 

373 

Uniaxial Compression Tests of Modified Glass Particles  
Mader-Arndt, Tomas 

383 

Classification of Ultra-Fine Adhesive Particles at Fine Cohesive Powders  
Marnani, Idowu, Bück, Antonyuk, Thévenin, Tomas 

393

  

Session 6B : Pneumatic Conveying  
Improved Modelling of Solids Friction Factor for Fluidized Dense-Phase Pneumatic 
Transport of Fine Powders using Two Layer Flow Theory  
Setia, Mallick, Wypych 

403 

Eularian-Eularian Approach for Modeling Dilute Phase Pneumatic Conveying in a 
Horizontal Pipe 
Ariyaratne, Ratnayake, Melaaen 

409 

  

Session 6C : Discrete Element Modelling  
CFD-DEM Modelling of Powder Flows and Dust Generation Mechanisms – A Review  
Stone, Wypych, Hastie, Zigan 

417 

Simulation of the Dynamic Interaction between Bulk Material and Heavy Equipment: 
Calibration and Validation  
Heß, Richter, Katterfeld 

427 

Simulation and Analysis of Milling Formula Screw Based on EDEM 
Mei, Hu, Li, Yang, Yuan 

437 

  

KEYNOTE 4 : 
Determining Engineering Information From DEM Particle Scale Modelling of Bulk 
Materials 
Ooi 

447 

  

Session 7A : Belt Conveying  
Design Aspects of Pipe Conveyors 
Lodewijks, Zamiralova 

448 

The Traction of Point-Contact Drives Utilised in Pouch Conveying Systems  
Robinson, Wheeler 

465 

  

Session 7B : Dust Handling  
Revision of AS4156.6 – Coal Preparation – Part 6: Determination of Dust/Moisture 
Relationship for Coal  
Ilic, Planner, Biswas, Reid 

476 

Latest Developments in the Research and Application of Dust Control Technology  
Wypych, Ronda 

486 

 
 
 
 
 
 

 

ICBMH2016 Conference Proceedings, 11-14 July, 2016

9
9



Session 7C : Particle Properties  
Analytical Study of Surface Moisture Removal of Particulates by Moving Air 
Deng, Mengistu, Bradley 

496 

On the Difficulties of Quantifying the Segregation of Fine Powder Blends  
Hastie 

505 

  

Session 8A : Design  
A Practical Method for Selecting the Design Parameters of a Complete Ship Loading 
System 
Morrison 

514 

Advancing Bulk Materials Handling Conceptual Layout and Design for Improved 
Mine Performance  
Sanins, Smith 

522 

Sasol Mining – Impumelelo Project 26,7 km Long Overland Conveyor 
Frittella, de Necker 

531 

  

Session 8B : Discrete Element Modelling  
DEM-CFD Modelling of Particle Flow Mechanisms in Dustiness Testers  
Wangchai, Hastie, Wypych 

540 

Analysis of Silo Asymmetry Normal Pressures due to Eccentric Discharge using DEM 
Simulation  
Chen, Roberts, Donohue, Guo 

550

Study and Application of DEM-FEM Co-Simulation 
Chen, Hu, Li, Mei, Wu 

560 
 

  

Session 8C : Bin Design  
Experimental and Numerical Investigation into Silo Quaking  
Donohue, Wensrich, Roberts 

568 

Research of Granular Particles Cohesion Influence on the Unloading Process of 
Conical-bottom Silos 
Ye, Li, Hu 

578 

  

KEYNOTE 5 : 
Design and Optimisation of Pneumatic Conveying Systems: Norwegian Industrial 
Applications  
Ratnayake 

586 

  

Session 9A : Belt Conveying  
The Structure Parameter Design of Curve Segments on Horizontal Curved Belt 
Conveyors  
Song, Wang, Qu 

587 

Reducing the Energy Consumption of Belt Conveyors by the Use of Intelligent 
Garlands  
Katterfeld, Richter, Gladysiewicz, Schwandtke 

600 

 
 
 

 

ICBMH2016 Conference Proceedings, 11-14 July, 2016

10
10



Session 9B : Particle Properties  
Prediction of Wood Pellets Degradation in a Pressurised Tanker Truck Delivery 
System Using Bench Scale Testers  
Abdulmumini, Bradley, Zigan 

606 

Torrefied Biomass and its Handling Aspects – A State-of-the-art Review  
Hancock, Dafnomilis, Schott, Lodewijks 

615 

 
 
 
 

ICBMH2016 Conference Proceedings, 11-14 July, 2016

11
11




