
MNGE 475 

ROCK MECHANICS II:  

DESIGN AND ANALYSIS OF MINE EXCAVATIONS  

Spring Semester 2017 

  
Instructor:  Dr. Joseph C. Hirschi 

                      Office: ENGR E10 

Phone: 618-453-7923 

Email: jhirschi@siu.edu 

Office Hours:  Monday and Wednesday 8:00-11:00am 

Tuesday and Thursday 8:00-9:30am 

 

Class Schedule: Tuesday and Thursday at 9:35-10:50am in ENGR A29 

                                     

Course Objectives: 
1. Strengthen knowledge of rock mechanics principles used in design of excavations. 

2. Provide learning experiences where above principles are utilized in both surface and 

underground mining applications. 

3. Introduce commercially available ground control software used for mine design and 

provide opportunities to gain experience with these tools. 

4. Examine the design and the implementation of various support systems used for ground 

control in mining environments. 

5. Investigate rock dynamics phenomena such as rock bursts and the influence of drilling 

and blasting on rock mass behavior. 

 

Texts: 

1. Design Analysis in Rock Mechanics, 2nd Edition, ©2012, 698 pp., author: W. Pariseau, 

publisher: Taylor & Francis.  Note: 1st Edition (©2007, 578 pp.) is online in PDF format. 

2. Principles of Foundation Engineering, 8th Edition, ©2015, 896 pp., author: B. Das, 

publisher: Cengage Learning.  Note: 7th Edition (©2011, 815 pp.) is online in PDF format. 

3. Other relevant technical papers will be provided by instructor. 

 

Grading: 
1. Homework – 6 assignments @ 100 points per assignment  30% of grade. 

2. Projects – 2 projects @ 200 points per project  20% of grade. 

3. Exams – 2 midterms @ 250 points per midterm  25% of grade, 

– 1 final exam @ 500 points  25% of grade. 

4. Extra Credit available at Instructor’s discretion for related Saluki Miner activities. 

5. Grading scale is shown in the following table.  A grading curve will not be used. 

  

≥90% A 

80-89% B 

70-79% C 

60-69% D 

<60% F 

 

  



January 16, 2017 

 

Course Outline:  

Week Date Topics Graded Work 

1 
1/17 

1/19 

Introductions, Review of MNGE 431 – Soils 

Review of MNGE 431 – Rock Masses 

Homework #1 Assigned 

 

2 
1/24 

1/26 

Failure Criteria for Surface Mine Design 

Principles of Foundations for Soil Stability 

Homework #1 Due 

 

3 
1/31 

2/2 

Soil Stability in Surface Excavations  

Slope Stability in Surface Excavations – Planar 

Homework #2 Assigned 

 

4 
2/7 

2/9 

Slope Stability in Surface Excavations – Circular  

In-mine Monitoring Systems for Surface Mines 

 

Homework #2 Due 

5 
2/14 

2/16 

Review Design of Stable Surface Excavations  

Midterm Exam #1 

 

Midterm Exam #1 

6 
2/21 

2/23 

SME Annual Meeting – No Classes 

Review Midterm Exam #1 

 

Project #1 Assigned 

7 
2/28 

3/2 

Failure Criteria for Underground Mine Design  

Design of Underground Openings in Massive Rock 

Homework #3 Assigned 

 

8 
3/7 

3/9 

Single vs. Multiple Openings in Massive Rock 

Design of Underground Openings in Stratified Rock 

Homework #3 Due 

Homework #4 Assigned 

9 3/14,16 Spring Break – No Classes  

10 
3/21 

3/23 

Single vs. Multiple Openings in Stratified Rock 

Review Design of Stable Underground Excavations 

Homework #4 Due 

 

11 
3/28 

3/30 

Midterm Exam #2 

Review Midterm Exam #2 

Midterm Exam #2 

Project #1 Due 

12 
4/4 

4/6 

Pillar Design and Abutment Loads 

Analysis of Longwall Pillar Stability (ALPS) 

Homework #5 Assigned 

 

13 
4/11 

4/13 

Mine Subsidence – Design and Analysis 

Analysis of Multi-Seam Stability (AMSS), LaModel 

 

Homework #5 Due 

14 
4/18 

4/20 

Analysis of Roof Bolt Systems (ARBS) 

Supporting with Arches, Cribs, Etc. 

Project #2 Assigned  

 

15 
4/25 

4/27 

Supporting with Cables, Mesh, Etc. 

Supporting with Shotcrete, Concrete, Etc. 

Homework #6 Assigned 

 

16 
5/2 

5/4 

Rock Dynamics, Drilling and Blasting Influence 

Review Design of Support Systems 

Homework #6 Due 

Project #2 Due 

17 5/11 Final Examination 8:00 to 10:00am  Final Exam 

  

Final Examination Date and Time: Thursday, May 11, 2017 from 8:00am to 10:00am  

 

For important dates, policies, and practices, please see the campus-wide Syllabus Attachment 

at: http://pvcaa.siu.edu/_common/documents/syllabus-attachments/syllabus-attachment-spring-2017.pdf.  




