References

REFERENCES

Abo-Elnor, M., Hamilton, R., & Boyle, J. T. (2004). Simulation of Soil-Blade
Interaction for Sandy Soil Using Advanced 3D Finite Element Analysis. Soil &
Tillage Research, 75, 61-73.

Aluko, O. B. (2008). Finite Element Aided Brittle Fracture Force Estimation During
Two-Dimensional Soil Cutting. International Agrophysics, 22, 5-15.

Aluko, O. B., & Chandler, H. W. (2004). A Fracture Strength Parameter for Brittle
Agricultural Soils. Biosystems Engineering, 88(3), 369-381.

Anonymous.(2008).Retrieved.December2010,fromHTTP://www.pbase.com/intermod
al/image/99215155/original.

Azam, S. F., & Rai, P. (2018). Modelling of dragline bucket for determination of
stress. ASME Journals, 78, 392-402.

Blouin, S., Hemami, A., & Lipsett, M. (2001). Review of resistive force models for
earthmoving processes. Journal of Aerospace Engineering, 14(3), 102-111.
Boccafogli, A., Busatti, G., Gherardi, F., Malaguti, F., & Paoluzzi, R. (1992).

Experimental evaluation of cutting dynamic models in soil bin facility. Journal
of terramechanics, 29(1), 95-105.
Bright,T.(1985). Onsite Dragline Applications in Open Coal
Management. Journal of Scientific Mining, 24 (2), 5-34.
Bucyrus Erie Company (1977), Dragline standard machine selection chart. Bucyrus

Erie Co. Surface Mining Handbook. Bucyrus Erie Co.

126



References

Callister, W. D., Rethwisch, D. G., Blicblau, A., Bruggeman, K., Cortie, M., Long, J.,
& Orwa, J. (2021). Materials science and engineering: an introduction.
wiley.Hou, C.

CEN, European Committee for Standardization (2006). “EN 10210-2, Hot finished
structural hollow sections of non-alloy and fine grain steels — Part 2:
Tolerances, dimensions and sectional properties”. Brussels, Belgium.

CEN, European Committee for Standardization (2010b). “EN 1993-1-8, Eurocode 3 —
Design of steel structures — Part 1-8: Design of joints”. Brussels, Belgium
Chakraborty, A., Gopalakrishnan, S., & Reddy, J. N. (2003). A new beam finite
element for the analysis of functionally graded materials. International Journal

of Mechanical Sciences, 45(3), 519-539.

Chaplin, C. R. (2005, September). The fatigue and degradation mechanisms of
hoisting ropes. In Hoist and haul conference Perth, WA (pp. 5-7).

Cheng, G., & Plumtree, A. (1998). A fatigue damage accumulation model based on
continuum damage mechanics and ductility exhaustion. International Journal
of Fatigue, 20(7), 495-501.

Chi, L., & Kushwaha, R. L. (1989). Finite Element Analysis of Forces on A Plane
Soil Blade. Canadian Agricultural Engineering, 31(2), 135-140.

Cleary, P. W. (1998). The Filling of Dragline Buckets. Mathematical Engineering in
Industry, 7(1), 1-24.

Davoudi, S., Alimardani, R., Keyhani, A., & Atarnejad, R. (2008). A Two-
Dimensional Finite Element Analysis of a Plane Tillage Tool in Soil Using a
Non-linear Elastic-Plastic Model. American-Eurasian Journal of Agricultural &

Environmental Sc, 3(3), 498-505.

127



References

Dayawansa, P., Chitty, G., Kerezsi, B., Bartosiewicz, H., & Price, J. W. H. (2006).
Fracture mechanics of mining dragline booms. Engineering Failure
Analysis, 13(4), 716-725.

Demirel, N., & Karpuz, C. (2016). Surface Coal Production Methods and
Equipments. Coal Production and Processing Technology, 149-160.

Dragline Dictionary Fourth Edition 2014 Published by Price water house Coopers,
ABN 52 780 433 757.

Erdem, B., & DUzgUn, H. (2005). Dragline cycle time analysis.

Evans, J. J., & Chaplin, C. R. (1997). The effect of wire breaks and overload on wire
strain differences in six strand wire rope under tensile fatigue. The Application
of Endurance Prediction for Wire Ropes, 45-58.

Fielke, J. M. (1999). Finite Element Modelling of the Interaction of the Cutting Edge
of Tillage Implements with Soil. Journal of Agricultural Engineering Research,
74,91-101.

Gilewicz, P. (1999). US dragline census. Coal Age, 104(8), 35-40.

Gill, W. R., & Vanden Berg, G. E. (1968). Soil dynamics in tillage and traction,
Agricultural Handbook No. 316. Agricultural Research Service, US Department
of Agriculture.

Golosinski, T, 1994. Performance of dragline hoist and drag ropes, Mining
Engineering, 46(11):1285-1288.

Grammenoudis, P., Reckwerth, D., & Tsakmakis, C. (2009). Continuum damage
models based on energy equivalence: part I—isotropic material

response. International Journal of Damage Mechanics, 18(1), 31-63.

128



References

H. F. S. G. Pereira, A. M. P. de Jesus, A. A. Fernandes, and A. S. Ribeiro, “Analysis
of fatigue damage under block loading in a low carbon steel,” Strain, vol. 44,
no. 6, pp. 429439, 2008.

Han, L. H. (2017). Analytical behaviour of CFDST chord to CHS brace composite K-
joints. Journal of Constructional Steel Research, 128, 618-632.

Hartman, Howard L., and Jan M. Mutmansky (2002). Introductory mining
engineering. John Wiley & Sons.

Hawk and Wilson, 2001. Tribology of earthmoving, mining and minerals processing,
in Modern Tribology Handbook, Vol 1 and 2 (ed: Bhushan, Bharat) (CRC
Press).

Hearn, E. J. (1997). Mechanics of Materials 2: The mechanics of elastic and plastic
deformation of solids and structural materials. Elsevier.

Hofstetter, K. (2002). Analytic Method to Predict the Dynamic Interaction of Dozer
Blade with Earthen Material. Proceedings of the 14th International Conference
of the ISTVS. Vicksburg.

Humphrey, J. D.(1990). "The fundamentals of the dragline. 28." Marion Division-
Dresser Ind.

Hutton, D. V. (2004). Fundamentals of finite element analysis. McGraw-hill.

Jono, M. (2005). Fatigue damage and crack growth under variable amplitude loading
with reference to the counting methods of stress—strain ranges. International
Journal of Fatigue, 27(8), 1006-1015.

Karpuz, C. and Demirel, N. (2016), Surface Mining, MINE 202 Lecture Notes,

METU, Ankara

129



References

Makkonen, M. (2009). Predicting the total fatigue life in metals. International
Journal of fatigue, 31(7), 1163-1175.

McKinnell, R. J. (1995). Assessment of critical dragline boom suspension
components: an essential for planned replacement policy. International journal
of pressure vessels and piping, 61(2-3), 349-365.

McKyes, E. (Ed.). (1985). Soil cutting and tillage. Elsevier.

Miner, M. A. (1945). Cumulative damage in fatigue journal of applied mechanics 12
(1945) no. 3, pp. A159-A164.

Mirabediny, H., & Baafi, E. (1998). Dragline digging methods in Australian strip
mines-a survey, in Aziz, N(ed), Coal 1998: Coal Operators' Conference,
University of Wollongong & the Australasian Institute of Mining and
Metallurgy.

Mohammadi, M., Rai, P., & Oraee, S. K. (2015). A critical investigation of digging
time segment of draglines in a large surface mine. Geotechnical and Geological
Engineering, 33(4), 763-771.

Mootaz, A. E., Hamilton, R., & Boyle, J. T. (2003). 3D Dynamic Analysis of Soil—
Tool Interaction Using the Finite Element Method. Journal of Terramechanics,
40, 51-62.

Mouazen, A. M., & Nemenyi, M. (1999). Finite Element Analysis of Subsoiler
Cutting in Non-Homogeneous. Soil and Tillage Research, 51, 1-15.

Nayak, A. K., Moy, S. S. J., & Shenoi, R. A. (2002). Free vibration analysis of
composite sandwich plates based on Reddy’s higher-order theory. Composites

Part B: Engineering, 33(7), 505-519.

130



References

Oller, S., Salomoén, O., & Onate, E. (2005). A continuum mechanics model for
mechanical fatigue analysis. Computational Materials Science, 32(2), 175-195.

OneSteel, 2001. Increasing dragline availability by maximising wire rope life,
OneSteel Wire Rope (BHP), Australia.

Osman, M. S. (1964). The Mechanics of Soil Cutting Blades. Journal of Agricultural
Engineering Research, 9(4), 313-328

Owen, D., Feng, R. J., Neto, T., Cottrell, E. A., Wang, M., Pires, F. M., et al. (2002).
The modelling of Multi-Fracturing Solids and Particulate Media. Proceedings
of the 5th World Congress on Computational Mechanics. Vienna.

Oz, H. R. (2000). Calculation of the Natural Frequencies of a Beam—Mass System
Using Finite Element Method. Mathematical and Computational Applications,
5(2), 67-76.

OZDOGAN, M. Bucket Penetration Mechanism and Bucket Penetration Forces of
Walking Draglines.

Ozdogan, Metin. (1984). Walking and excavation energy consumption in tower
successed grounds case study.

Patel, R. K., Alok, D., & Kishore, N. (2017). Assessment of comparative operating
cost of new dragline vs. Outlive dragline.

Rai, P., Trivedi, R., & Nath, R. (2000). Cycle time and idle time analysis of draglines
for increased productivity—a case study.

Rao, S. S. (2013). The Finite Element Method in Engineering: Pergamon
International Library of Science, Technology, Engineering and Social Studies.

Elsevier.

131



References

Raper, R. L., & Erbach, D. C. (1990). Prediction of Soil Stresses Using the Finite
Element Method. Transactions of the ASAE, 33(3), 725-730.Research Program

(ACARP) Web Site: http://www.acarp.com.au/abstracts.aspx?repld=C6010

Rejovitzky, E., & Altus, E. (2013). On single damage variable models for
fatigue. International Journal of Damage Mechanics, 22(2), 268-284.

Ridley, P., & Algra, R. (2004). Dragline bucket and rigging dynamics. Mechanism
and machine theory, 39(9), 999-1016.

Sahu, A. R., & Naik, H. (2015). Economical Operation & Estimation of Operating
Cost of Draglines in Open Cast Mines.

Schijve, J. (2001). Fatigue of structures and materials. Springer Science & Business
Media.

Shang, D. G., & Yao, W. X. (1999). A nonlinear damage cumulative model for
uniaxial fatigue. International Journal of Fatigue, 21(2), 187-194.

Shukla A and Rai P (2019). Modeling Of Dragline Boom Structure, Journal of Mines,

Metals & Fuels Vol. 67, No. 9, pp. 431.

Shukla A and Rai P (2020). Finite Element based modeling and analysis of dragline

boom structure, Journal of Mines, Metals & Fuels Vol. 68, No. 2, pp. 50-56.

Simdes da Silva, L., Santiago, A. (2003).“Manual de ligagdes metélicas”. Research
project: Continuing Education in Structural Connections. CMM, Associa¢ao
Portuguesa de Construgao Metalica e Mista, Coimbra, Portugal.

Sonsino, C.M. (2012). Comparison of different local design concepts for the

structural durability assessment of welded offshore K-nodes. International

132



References

Journal of Fatigue, vol. 34, no. 1, p. 27-34, DOL 10.1016/.
ijfatigue.2010.09.005.

Srour, J M and Shanks, D, 1995. PCDRAG for Windows v1.0, User Guide, BHP
Rope Report BHPR/MP/SP/001, Australia.

Svensson, T. (2002). Cumulative fatigue damage taking the threshold into
account. Fatigue & Fracture of Engineering Materials & Structures, 25(8-9),
871-875.

Sweigard, R. J. (1992), Materials Handling, Loading and Haulage, SME Mining
Engineering Handbook 2nd edition, Colarado.

Swick, W. C., & Perumpral, J. V. (1988). A model for predicting soil-tool
interaction. Journal of Terramechanics, 25(1), 43-56.

Turner, M. J., Clough, R. W., Martin, H. C., & Topp, L. J. (1956). Stiffness and
deflection analysis of complex structures. journal of the Aeronautical Sciences,
23(9), 805-823

Wang, K., Tong, L. W., Zhu, J., Zhao, X. L., & Mashiri, F. R. (2013). Fatigue
behavior of welded T-joints with a CHS brace and CFCHS chord under axial
loading in the brace. Journal of Bridge Engineering, 18(2), 142-152.

Wardenier, J., Packer, J.A., Zhao, X.-L., van der Vegte, G.J. (2010). “Hollow
sections in structural applications”. Geneva, Suica.

Xi, L., & Songlin, Z. (2008). Strengthening of transmission gear under low-amplitude
loads. Materials Science and Engineering: A, 488(1-2), 55-63.

Xi, L., & Songlin, Z. (2009). Strengthening and damaging under low-amplitude loads

below the fatigue limit. International Journal of Fatigue, 31(2), 341-345.

133



References

Xu, G.N., Yang, R.G. (2005). Influence of control ambit parameter cap for reliability
analyses of large type steel structure system. Chinese Journal of Mechanical
Engineering, vol. 41, no. 12, p. 130-134.

Young, R., & Hanna, A. (1977). Finite Element Analysis of Plane Soil Cutting.
Journal of Terramechanics, 14(3), 103-125

Zalnezhad, E., Sarhan, A. A., & Hamdi, M. (2013). Investigating the fretting fatigue
life of thin film titanium nitride coated aerospace Al7075-T6 alloy. Materials
Science and Engineering: A, 559, 436-446.

Zhao, S.B., Wang, Z.B. (1997). Fatigue Design: Methods and Data. China Machine
Press, Beijing.

ZHU, S. P., & HUANG, H. Z. (2010). A generalized frequency separation—strain
energy damage function model for low cycle fatigue—creep life
prediction. Fatigue & Fracture of Engineering Materials & Structures, 33(4),

227-237.

134



APPENDIX A

10
2
.55’; R\
MY
W
S
N N
K
\\
N\
N
\ |.,H"ll
NN
100 N T [l
Ul.- L] h =
e |-'l=|'|'-ﬂ'|
1 =4 mm
| LS o t=8mm
h‘ T
. % El-m"m
M ™ L= 16 irm
\1 {= 25 imm
=32 mm
=50 mm
10
tI:,l 1,:[1 i Cr" -C,r. i :l: 1 El.ll "]il
Nz

Figure A.1 S-N curves for RHS and CHS joints in lattice structures — hot-spot stress
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Figure A.2 Stresses on boom head and boom foot weldment under self-weight
condition
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Figure A.3 Stresses on boom head and boom foot weldment under maximum loading
condition



Appendix

Table A.1 Minimum breaking strength of the mining wire ropes for 6-Strand PFV

strength and weight (Mining surface broacher)

Diameter Weight Minimum Breaking Force
(mm) (kg/m) (kN)
44 5 8.5 1361
476 a7 1548
50).8 110 1762
54 () 125 1966
92 140 2198
60.3 16.0 2438
635 177 2687
66.7 195 2945
699 214 3212
730 234 3488
76.2 Z2hh 3781
794 206 4075
826 299 4377
857 313 4706
889 346 5018
921 37.2 5366
953 398 5703
98 4 425 6050
1016 45 3 6406
104.8 478 6735
108.0 50 4 7108
2 o B 831 7509
1143 570 7918
1175 60.0 8310
1207 63.2 8701
1238 66.5 9119
12710 699 9528




Appendix

Table A. 2 Failure mode and their respective type of repair in a dragline (Minerals,
2016)

Unit  Code Component  Failure Mode Repair Type
RIT Socket Breakage Welding
RIZ  Ringbol breakage Welding
Higing R}  RopeModedl  Rupture Replacement

R4 RopeModell  Dislocation frompulley  Recovering the mechanism

RI3  Pully-Modell Imecoverable malfunction  Replacement

Rlo  Pulley-Modell  Mechanical disinfegration  Recovering the mechanism

Removal of brush dust, ﬁxing armatures,

MHI  Generators (General malfunction : :
bearings or couplings

Removal of brush dust ﬁxing armatures,

MHI  Motors General malfunction , :
bearings or couplings

Machinery

Fixing injectors, valves, pumps, air
House  MHI  Lubrication General malfunction e mrmpisind s

compressars or fiming mechanism

MH{  Aircondifioning  General malfmction Ceneral repair

Fixing transmission bo, bearings, flts, pinion
MO Rofation (eneral malfunction geats, turret fraversing mechanism, rail
or flanges

Ficing transmrission boy, bearings, flts
Movement MO2  Walking General malfunction walking axle, journal bearing, pins or steel
construction of walking feet

Ficing connection couplings or
warning brushes

Boom BOl  Boomchords  Fractum Prevenive welding

MO3  Waming Ceneral malfunction
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