
1 

 

 

   

 

 

 

  

 

Teacher Tool 148:  Science Behind Explosives 

Study Guide 
       

Study Guide for STEM 10:  The Science Behind Explosives 
 

Program Description and Objectives     Page 2 

 

Program Format         Page 2-3 

 

Standards          Page 3 

 

Program-Related Activity Suggestions     Page 4 

 



2 

 

 

   

 

The Science Behind Explosives 
 

Original Date: April 20, 2010 

Grade Levels: 7-12 

 
Program Description: 

 

“5..4..3..2..1...”  That’s the sequence as experts at Bussen Quarry demonstrate how they safely and 

successfully blast the rock that is used to build America’s roads and bridges.  Join us from Bussen 

Quarry located along the Mississippi River in St. Louis, Missouri.  Be part of the action as 

engineers, geologists, and explosives experts take us behind the scenes through the process used to 

create a safe and successful blast of rock from the quarry.  Take a tour of the quarry and its 

operation.  Interact with geologists to learn about the type of rock in the quarry and how it is used 

in road construction.  Hear explosives experts answer student questions about how they select 

which part of the quarry to explode, how to place and set the blast charges, and the safety plans 

they incorporate into the process.  Countdown to the blast and watch it happen. 

 

Program Objectives: 

 

1.  The participant will explore the essential elements needed to safely and successfully create a 

quarry explosion. 

 

2.  The participant will interact with experts involved in planning and executing the quarry blast 

and learn about their occupations and work process. 

 

3.  The participant will gain knowledge about the geology of rocks used in quarry blasts. 

 

 

Program Format: 

The program will focus on the process and materials used to create a safe and successful quarry 

explosion. 

Program Order—The videoconference program will consist of the following segments. 

 

1.  Welcome and Introduction—Student groups and experts will be introduced and welcomed to 

the program. 

. 

2.  Quarry Operation—Students will view a video tour of the quarry and its operation. They will be 

able to ask questions of Bussen Quarry employees about what they do at the quarry and how the 

quarry functions on a daily basis. 

 

3.  Geology of the Quarry—Students will interact with a geologist to learn about the kind of rock at 

the quarry and how different areas of the quarry are blasted depending on what the rock will be 

used for.  

 

4.  The Blast Process— Explosive experts will take students through the process used to set up the 

blast charges and used to execute the blast.  Students will be able to ask questions of the experts.    



3 

 

 

   

 

5.  Summary and Closing—We’ll summarize the major concepts learned today, seek final 

questions from students, and invite participation in the school year series of programs that will 

follow the construction of the new bridge. 

 

Featured National Standards: (Science) 

From the Center for Science, Mathematics and Engineering Education 

6.5 Science and Technology Standards 

Grades 5- 12 

Abilities of technological design 

Understanding about science and technology 

 

Featured State Standards (Missouri: 

Schools from across the country are invited to join in the program.  Missouri state standards are 

provided for Missouri schools since funding for this program comes from various Missouri 

organizations. 

 

Show-Me Knowledge Standards (Science) 

In Science, students in Missouri public schools will acquire a solid foundation which includes 

knowledge of 

 

      1. properties and principles of matter and energy 

 

      2. properties and principles of force and motion 

 

Missouri Grade Level Expectations 

Strand 1 Matter and Energy 

Energy Transformations 

Physical and Chemical Properties and Changes of Matter 

Energy Forms and Transfer 

 

Strand 2  Force and Motion 

Laws of Motion 

Work and Simple Machines 

Force, Motion, and Work 

Interactions between Energy, Force, and Motion 

 

Program-Related Activity Suggestions: 

 

1.  Students should explore the Bussen Quarry website to see what questions they have about how 

a quarry operates.  That website can be found at http://www.bussenquarries.com/. 

 

2.  Bussen Quarry blasts limestone rock in its operations.  Have students learn more about 

limestone, its geological characteristics, how it can be used for road construction and other 

purposes.   

 

http://www.bussenquarries.com/
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3.  Talk to students about potential energy and kinetic energy.  Describe stored chemical energy 

(like explosives), stored mechanical energy (compressed strings and stretched rubber bands), 

gravitational potential energy (a rock overhang), thermal (heat) energy (the heat of an explosion 

melting metal), sound energy (the boom), and motion energy (as described by Newton’s Laws of 

Motion). 

 

4.  Have each student journal on what they have learned about rocks, engineering, and the science 

behind explosives that they did not know before the program.  What did they find most interesting, 

frustrating, unique, etc. about the occupations of those involved in the quarry busines?  What did 

they find most interesting, frustrating, unique, etc. about the planning involved in the blast  What 

was their reaction to seeing the explostion?  Was it as large as they expected, etc.?  Have them 

share their journal entries with a partner or with the teacher. 

 

5.  Have students create a list of changes between potential and kinetic energy they saw happen in 

the conference. 

 

6.  Have students tell about energy changes.  For example, tell about where they saw changes of 

chemical energy to mechanical energy, or chemical energy to thermal (heat) energy. 

 

7.  Have students share what they found most interesting and potentially frustrating about the 

careers they saw today.  What would they like or dislike about being an engineer or explosives 

expert? 
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