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1. INFORMATION ABOUT THE COURSE  

Course Code: MINE3630 Term:  T3, 2020 Level: UG  Units/Credits 6 UOC 
Course Name: Rock Breakage 

 

Course Convenor:  Dr Joung Oh 

Contact Details 
School of Minerals and Energy 
Resources Engineering  
OMB, Rm159k 

EMAIL: joung.oh@unsw.edu.au 

Phone: +61 2 9385 5002 

Contact times 
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�x SME Mining Engineering Handbook, 2011, Peter Darling (ed.), ISBN 978 0 87335 264 2 
�x Cost Estimation Handbook for the Australian Mining Industry, AusIMM  
�x www.austlii.edu.au – for all Acts & Regulations for all states and territories 

3.2. Other Resources 

Other material that should be referred to in conjunction with this Course Outline include: 

�x Learning Guide: Machine Mining 

�x Learning Guide: Drilling 

�x Learning Guide: Blasting 

�x Module Reader – Machine Mining: Elements of Machine Mining 
 

3.3. Online Resources  

There are numerous articles / information sources on reservoir engineering on the web. Many of 
them are sound, but many are either very lightweight or contain errors. Be very careful in your choice 
of web sources. Remember, UNSW librarians are usually happy to help you locate articles or make 
suggestions regarding possible material to help you in your academic work. You can also access basic 
online help at http://www.library.unsw.edu.au/ 

3.4. Report Writing Guide 

The School has a Report Writing Guide (RWG) available. A copy of this is available on the course 
Moodle site.  
 
4. COURSE CONTENT AND LEARNING ACTIVITIES  
 
4.1. Course content   

This course involves the following topics: 

�x Mechanics of rock breakage and fragmentation 
o machine mining 
o blasting 

�x Machine mining 
o types of mining machines 
o design variables and performance of pick and disc cutting tools 
o cutting tool materials and effect of tool metallurgy on wear and fracture resistance 
o cutterhead design for mining machines  
o methods of assessment of rock cuttability 
o ripping and impact breaking 

�x Drilling techniques for blasting 
o types of drilling machines and drilling methods 
o selection, performance and costing of different drilling machines 
o safety and logistics of drilling machines 

�x Explosive breakage 
o detonation and explosive performance 
o types, properties and selection of commercial explosives 
o charging techniques, initiation systems, blasting accessories and their applications 
o rock mass characterisation for blasting 
o blast design principles and practices 

o bench blasting 
o open pit coal blasting 
o underground blasting  
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o special blasting techniques 
�ƒ management of blast damage  
�ƒ cast blasting 
�ƒ secondary blasting 

o blast fragmentation and analysis 
o 
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4 

 

Lecture + In class 
activity 

�x Rock drillability and the factors that affect drillability 
�x Rock drilling methods (rotary-percussive, rotary-

crushing, rotary cutting and rotary abrasive)  
�x Mechanisms of rock breakage associated with drag bits, 

rotary bits and percussion bits. 
�x Identify the range of drilling systems for exploration and 

production applications 
�x Applications and operating characteristics 

(torque/rotation, feed/pull-down, flushing/bailing velocity, 
blow energy and frequency, etc) for rotary and 
percussion blasthole drills for different mining objectives 
and rock mass conditions 

�x Drill pattern design for various mining methods 
(underground and surface) 

�x Choosing appropriate drilling machine(s) for different 
mining methods  

�x The role of rock blasting in mining 

MFH 

5 

 

Lecture + In class 
activity 

�x Outline of learning outcomes for blasting. 
�x Explosives and rock breakage 
�x Commercial mining explosives  
�x Explosive performance 
�x Logistics and Safety 
�x Delivery and charging systems  
�x Open pit blast patterns and explosive distribution 

MFH 

6 

 

Flexibility week N/A N/A 

7 

 

Lecture + In class 
activity 

�x Blast patterns and explosive distribution (open pit) 
�x Charge and pattern selection 
�x Rock mass charactisation and explosive selection 

MFH 

8 
 

Lecture + In class 
activity 

�x Initiation timing 
�x Blast damage 
�x Wall control 

MFH 

9 
 

Lecture + In class 
activity 

�x Blasting in underground coal mines 
�x Explosives legislation and security 
�x Managing the environmental impacts from blasting – 1 
�x Managing the environmental impacts from blasting – 2 

DC 
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UNSW Key dates: https://student.unsw.edu.au/calendar 
 

5. COURSE ASSESSMENT 
 
5.1. Assessment Summary 

Assessment 
task 

Due date 
/ week Weight Assessment 

Learning 
outcomes 
assessed 

1 W4 30% 
 

Quiz: Machine Mining 
A quiz assessing all aspects detailed in 
the Machine Mining Learning Guide 

1, 2, 3, 4 

2 TBA 10% Seminar presentation1 
(Group Work2) 1, 2, 3, 4, 5 

3 W9 25% 

Major Design Project 
(Group work) 
A group assignment which is subject to a 
Peer Review to prepare blast designs, 
costing and other analyses for a given 
surface mining operation or underground 
operation 

1, 2, 3, 4, 5 

4 Formal Exam 
period 35% Exam 

(Covers Drill and Blast) 1, 2, 3, 4, 5 

Note: 1. Each team should select a topic for the seminar presentation and inform the Course 
Convenor by email before close of business on Friday by Week 2. 

2. Refer to details on Group Work 
 

Assignments related details/submission-box will be available online through Moodle.  Access to the 
Moodle site is via the Moodle icon on the MyUNSW homepage. 

 

6. ASSESSMENT CRITERIA  

Quiz 
�x The in-semester quiz for the machine mining module may be either paper-based or conducted 

on-line using Moodle in the School of Mining Engineering Computer Laboratory, OMB Rm 48. 
�x The quiz will be scheduled during the normal lecture period or either on a Thursday or 

Friday in the nominated week between 10am and 2pm.  
�x The duration of the quiz will be approximately 60 minutes. Students should make provision in 

the diary to be available during these periods in the nominated weeks.  
�x Non-attendance at the Quiz will result in a zero mark. No supplementary quiz will be 

scheduled.  
�x The Quiz will cover the various learning outcomes as defined in the Course Outline and the 

material outlined in the Learning Guides. 
�x The Quiz will include a combination of multiple answer, short answer and calculation style 

questions selected at random from a bank of questions. 
�x Normal university regulations for examinations will apply to the Quiz. 
�x Students must also bring to the Quiz a Quiz Summary Sheet (QSS). Preparation of the QSS is 

regarded as a key part of the learning process and so students are strongly encouraged to 
prepare their own QSS. Requirements of the QSS are: 

o it must be the student’s own work; 
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o it must be a single A4 sheet of paper with notes placed on both sides of the sheet; 
o the sheet must contain only handwritten notes and diagrams. It must NOT contain any 

typed, photocopied or computer generated information; 
o it must be the individual student’s own work written in pencil and/or pen. A photocopy 

is NOT allowed; 
o there are no constraints on the size or amount of information that can be included; and 
o the student’s name and signature must be placed in the top right hand corner of the 

QSS with the statement “I declare this QSS is all my own work.”. 
�x If a QSS does not comply with all of these requirements then it may be confiscated and the 

student will not have recourse to the QSS during the Quiz. Academic Misconduct procedures 
may also be applied. 

�x The QSS must be surrendered at the end of the Quiz. The QSS will be checked but will not be 
assessed, so students can elect to submit a blank QSS. Students who do not submit a QSS 
will get zero marks for the Quiz. 

�x 
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TABLE 1: Assessment Criteria – Major Design Project 
 

Criteria Excellent Good Satisfactory Unsatisfactory Poor nil 

Summary 

�x summary clearly 
defines all aspects 
of the objectives of 
project and 
methodology used  

�x includes a well-
written and 
comprehensive 
statement of the 
findings and 
outcomes of study 
based on a correct 
interpretation of 
data and correct 
analysis 

�x summary defines 
the objectives of 
the assignment 
and methodology 
used 

�x includes a 
statement of the 
findings and 
outcomes based 
on a correct 
interpretation of 
data  and correct 
analysis 
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Criteria Excellent Good Satisfactory Unsatisfactory Poor nil 

cost structure 
�x all costs fully 

justified and all 
reference sources 
cited 

�x provided an 
appropriately 
structured SOP 
and performance 
monitoring plan  

�x most costs are fully 
justified and most 
reference sources 
cited 

�x provided a 
reasonable SOP 
and performance 
monitoring plan  

cost structure 
�x some costs are 

fully justified and 
some reference 
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7.1. How We Contact You  

At times, the School or your course convenors may need to contact you about your course or your 
enrolment. Your course convenors will use the email function within Moodle or we will contact you 
on your @student.unsw.edu.au email address.  
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8. SCHOOL ASSESSMENT COVER SHEET 

 

 

 

 

 
Course Convenor: ___________________________________________________________________ 
Course Code:  ________________ Course Title: _____________________________________ 
Assignment:  ___________________________________________________________________ 
Due Date:  ________________ 
Student Name: _________________________________ Student ID: _____________________ 
 
ACADEMIC REQUIREMENTS  
Before submitting this assignment, the student is advised to review:  

�x 
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