
 
 

 

 

 

 

 

 

 

 

Forging the West 

Building a 3-Dimensional Underground Mine 
 
Subject: Science 

 

Grade Level: 9-12  

 

Lesson Length: 45 minutes for activity; 15 minutes for discussion  

 

Colorado State Education Standards met:   

 

Physical Science 

 

Standard 1:  Newton’s laws of motion and gravitation describe the 

relationships among forces acting on and between objects, their masses, and 

changes in their motion – but have limitations. 

 

Earth Science: 

 

There are costs, benefits, and consequences of exploration, development, 

and consumption of renewable and nonrenewable resources 

 Develop, communicate, and justify an evidence-based scientific 

explanation regarding the costs and benefits of exploration, development, 

and consumption of renewable and nonrenewable resources (DOK 1-3)   

 

 

 



Skills Needed: 

 

Scientific method, problem solving, cooperative learning, writing and critical 

thinking. 

 

Primary Sources Needed:  

Print, Photograph of Shaft at Coal Creek Mine 

http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-

A158-029531288932 

 

Print, Photograph of Exterior view of Sunrise Mine 

http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-

BA80-446522116843 

 

Print, Photograph of Mine Shaft at Sunrise Mine 

http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-

616558354710 

 

Lesson Summary: Students will build a 3-dimensional model of an 

underground mine with a functional pulley system to operate the skip and 

cage. They will learn how ore is extracted from deep ore deposits. 

 

Vocabulary:  

1. Mine shaft 

2. Headframe 

3. Cage 

4. Skip 

5. Drift 

6. Ventilation shaft 

7. Stope 

8. Ore body 

9. Ore pass 

 

Materials needed: 

 

Photographs and maps of the mines in southern Colorado from the online 

archive collection at the Steelworks Center of the West 

• Forging the West DVD Chapter 2 

http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-A158-029531288932
http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-A158-029531288932
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http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-616558354710
http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-616558354710


• Ground Rules film Chapter 5 available at 

  http://youtube.com/catgroundrules 

• Plastic 1 and 2 inch plumbing pipes (straight pieces, joiners, elbows, T-

shapes, etc.) 

• String 

• Small pulleys 

• Pencils and paper 

• Cardboard 

• Markers 

• Miscellaneous craft items 

• Sand or small pebbles 

• Straws, sticks or long-handled narrow spoons 

• Glue (optional) 

 

Lesson Procedure: 

1. Have students find labeled diagrams of underground mines such as 

found at http://kids.britannica.com/comptons/art-53672/The-

diagram-depicts-a-cross-section-of-three-different-kinds.  

 

2. Ask the students what the vertical and horizontal tunnels are called. 

 

3. Have students research underground mines using the questions below 

as guides. 

a. What is one way that underground mining has been made safer 

in recent years? (remote controlled vehicles) 

b. Under what circumstances are underground mines used? 

c. Describe the process of underground mining.  

d. What are the components of an underground mine?  

e. What is the purpose of the headframe?  

f. Describe the cables and winch system that are located in the 

headframe to lower the cage of miners into the mine and haul 

out the ore in the skip.  

      g. What is the purpose of the ventilation shaft?  Explain that the     

ventilation shaft can also be used as an emergency escape route. 

            i. How do workers access the ore body from the shaft?  

  j. Discuss the process of tunneling into the rock to create drifts to    

    access the ore body.  

  k. What is a stope?  

http://youtube.com/catgroundrules
http://kids.britannica.com/comptons/art-53672/The-diagram-depicts-a-cross-section-of-three-different-kinds
http://kids.britannica.com/comptons/art-53672/The-diagram-depicts-a-cross-section-of-three-different-kinds


        4. Discuss the process of blasting to loosen the ore. 

        5. How is the ore removed from the mine?  

        6. Discuss the use of ore passes to deliver the ore from various drifts  

  to the bottom of the mine where it may be crushed and  raised to              

  the surface in the skip. 

 

Look at the photographs from the online exhibit at the Steelworks Center 

of the West: 

http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-

A158-029531288932 

 

http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-

BA80-446522116843 

 

http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-

616558354710 

 

Ask students to write down their observations and compare/contrast them 

to how these mines compare to the photographs available at the Steelworks 

Center website.  

 

 

The objective of this activity is to build a 3-dimensional, functional model of 

an underground mine, showing all of the features that are present in actual 

underground mines. 

1. Divide the class into groups of 3 to 4 students. Each group will create a 

unique 3-dimensional functional model of an underground mine. 

 

2. Begin by sketching a design on paper using the photographs from the 

Steelworks Center of the West. Include the main shaft, a ventilation shaft, 

at least 3 drifts, 1 stope per drift, and an ore pass that connects the drifts. 

 

3. Using the plastic plumbing pipes, create a 3-dimensional structure of the 

sketched underground mine. Create the mine shaft using the larger diameter 

pipes. Use the smaller diameter pipes to build the drifts and the ore pass. 

 

4. Create a stope on each drift using a T-shaped joiner pipe with one opening 

pointing upwards (to simulate an opening into the ore body). 

http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-A158-029531288932
http://steelworks.pastperfectonline.com/photo/BC829238-188A-4BCA-A158-029531288932
http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-BA80-446522116843
http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-BA80-446522116843
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5. Using cardboard and various craft materials, design a headframe, a cage 

and a skip. Use string and pulleys to set up a functional cable and pulley 

system inside the headframe to lift and lower the cage and skip. 

 

6. Create a door on the skip that can be raised and lowered from a cable in 

the headframe. 

 

7. Stand the model up vertically in a physical support or have one student 

hold it firmly. 

 

8. Test out the model by adding some sand or small pebbles (ore) to one of 

the stopes in one of the drifts (through the opening on the T-shaped joiner 

pipe). Use sticks, straws or long handled spoons to push or pull the ore to the 

ore pass opening on that drift. Allow the ore to fall to the bottom of the ore 

pass. Raise the door on the skip to allow the ore to enter the skip. Then 

close the skip door and raise the skip to the surface. 

 

9. Optional: Glue the pipe pieces together to make a permanent model. 

 

 

Discussion (Length: 15 minutes) 

 Each group labels their model to explain the process of underground 

mining.  

 

 Using the vocabulary provided they should describe all of the physical 

structures in their model and their functions.  

 

 When each model was tested, were there any areas where the ore was 

blocked from passing through? 

 

 Discuss the challenges that had to be overcome in building a one of 

the mines from the photographs. 


