






Syllabus Mining 621 – Instrumentation for Blasting and Blast Mitigation 
Spring Semester 2010 

Dr. Braden Lusk - lusk@engr.uky.edu 
Office: 234D MMRB Phone:257-1105 

 
Course Description: 
In depth coverage of instrumentation utilized for commercial/mine blast analysis as well as 
instrumentation used in blast mitigation testing.  The course includes hands on operation of advanced 
instrumentation systems in a laboratory setting. 
 
Class Goal: 
Obtain a general understanding of instrumentation involved with blasting and blast mitigation testing.  
 
Outcomes tied to ABET a-k: 
 

1. Students will have the ability to design analysis systems for commercial/mine blasts. 
(c) An ability to design a system, component, or process to meet desired needs 
(e) An ability to identify, formulate, and solve engineering problems 

2. Students will be equipped with the tools necessary to continue studying blast instrumentation 
and obtain useful data in situations where explosives are applied. 

(i) A recognition of the need for, and an ability to engage in lifelong learning  
3. Students will understand when instrumentation is needed, and how it should be applied.  

(a) An ability to apply knowledge of mathematics, science, and engineering 
4. Students will be able to communicate technical blast instrumentation data in a useful format. 

(g) An ability to communicate effectively  
(b) An ability to design and conduct experiments, as well as to analyze and interpret data 

 
Grading/Points: 

 Weight: 
Homework, project assignments: 30% 
Lab write ups: 20% 
Major Paper Assignment: 20% 
Final Exam: 20% 
Class Participation:  10% 

 
It is anticipated that the final grades will be based on a straight scale as follows: 
 A:  90% - 100% 
 B:  80% -   89% 
 C:  60% -   79% 
 E:       < 60%        
 
Homework: 
There will be homework assignments and design problems throughout the semester; some of these will 
be technical writing oriented assignments.  The assignments will enhance the students’ ability to 
communicate technical information.  It is expected that 4 topic related assignments will be given.  Due 
dates will be assigned.   
 
Lab Write Ups: 
A certain number of class lecture times will be scheduled as laboratory experiments.  The labs will be 
performed under the supervision of Dr. Lusk; however, students will be required to submit group reports 
on the labs performed.  Due to the nature of the labs and software required, data will need to be prepared 
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for the students following the experiments.  It is expected that 4 topic related laboratory experiments 
will be scheduled. 
 
Major Paper Assignment: 
Each Student in the course will be required to submit a research paper covering an approved topic.  The 
topics will need to be approved by February 15th.  Topics can include any of the covered topics in the 
course or any blast instrumentation related topic selected by the student.  Each paper will require a 4-5 
page document and include a PowerPoint presentation of the information.     
 
Final Exam: 
The Final Exam will consist of several topic related questions.  The test format will be short answer and 
limited calculations. 
 
Field Data Collection Assignment: 
Students will be required to collect field data in a group format.  The field data will be selected and 
approved by Dr. Lusk.  This additional assignment will include a report of the data collected, and a 
presentation of the results at the end of the course. 
 
 
Class participation: 
Questions are encouraged.  Participation in hands on portions is required and graded accordingly. 
Class attendance is required. A student must arrive within 5 minutes of the scheduled start of class and 
must stay for the remainder of the period to be credited for attendance.  Your grade will be reduced by 
5% for each week-equivalent of class missed beyond one week.  For example, since Mining 621 meets 2 
times per week, the following grade reductions would be incurred:  
 
Number of Unexcused Absences                Grade Reduction 
        1-2                                                               0% 
        3-4                                                               5% 
        5-6                                                               10% 
Excused absences, as defined in the University Bulletin, are not counted in this total. 
Repeated absences will result in grade deductions. 
 
Textbook: 
Course Notes (provided) 
Recommended Additional Books: 
Blast Vibration Monitoring and Control by Dowding; ISEE Blasters Handbook 
 
Course Content: 
The course outline for Mining 621 has been separated into several sections.  An outline for the lecture 
series is shown below to act as a guide to lectures given as part of this course. You will be notified of 
what lectures will be given each week in class.  Supplemental material for various topics will be 
produced whenever necessary.   

1. Safety for Instrumentation (1 Lecture) 
2. Explosive and Explosion Properties (1 Lecture) 
3. Cabling for Instrumentation (1 Lecture) 
4. Pressure Measurement (1 Lecture) 
5. Data Acquisition (1 Lecture + 1 Lab) 
6. Pressure Data Manipulation (1 Lecture) 
7. Seismographs (Near field) Seismic & Acoustic (1 Lecture + 1 Lab) 
8. Seismograph Data Analysis and Manipulation (1 Lecture) 



9. Cap scatter  - Accuracy Testing (1 Lecture) 
10. Photographic Recording of Blasting Events (General) (1 Lecture) 
11. Advances in Photography (Digital) (1 Lecture) 
12. High Speed Photography and Video (1 Lecture + 1 Lab) 
13. Velocity of Detonation (1 Lecture) 
14. Laser Profiling/ Fragmentation Analysis Through Photography (1 Lecture) 
15. Electronic Detonators (1 Lecture + 1 Lab) 
16. Firing Systems (1 Lecture) 
17. Assorted Small Topics (Remainder) 
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