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Background Information

Groundwater plays an important role in soil stability and construction. Small amounts of water can
help soil particles stick together, but too much water can weaken the ground and cause collapse.

Engineers use structures such as cofferdams and caissons, along with dewatering systems, to safely
build foundations in wet or unstable ground.

In this investigation, you will explore how different groundwater conditions affect soil stability
during excavation and how engineers manage these challenges.

Aim
To investigate how groundwater affects ground stability during excavation, and how engineers use
cofferdams, caissons and dewatering to manage unstable ground conditions.

Materials
Per small group
e Clear plastic container
e Sand
e Water
e Spoon or small scoop (for excavating)

e PVC pipe section, or plastic cup with the bottom
removed (to model a caisson/cofferdam)
e Syringe, turkey baster, or small pump

e Coins, washers, or slotted masses (to act as loads)

e Ruler
e Marker

Figure 1: Materials

Safety Notes
e Avoid spilling water on floors (slip hazard).
e Do not overfill containers.
e Clean up spills immediately.
e Be careful with falling weights.

Method

Part 1: Excavation Stability Investigation

Dry Ground
1. Fill the container with dry sand or soil.
2. Mark the level of the sand on the outside of the container
3. Use a spoon or scoop and try to excavate a small, deep hole.
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4. Observe the excavation walls and record:
e Excavation depth (cm)
e Evidence of slumping or collapse
e Stability rating (1-5)
Suggested Stability Scale:
1 = Very unstable/collapsed
3 = Some movement or tilting
5 = Stable with little movement

Moist Ground (unsaturated)
5. Add a small amount of water to the soil and mix until all of the sand is damp.
6. Mark the level of the sand on the outside of the container.
7. Excavate another hole of similar size.
8. Observe and record:
e Excavation depth (cm)
e Evidence of slumping or collapse
e Stability rating (1-5)

Wet Ground (saturated)
9. Add more water until the soil becomes saturated.
10. Mark the level of the sand on the outside of the container
11. Excavate another hole of similar size.
12. Observe and record:
e Excavation depth (cm)
e Evidence of seepage, slumping, or collapse
e Stability rating (1-5)

Part 2: Cofferdam & Dewatering Investigation
13. Insert the cofferdam (pipe, or cup) vertically into the saturated ground.
14. Excavate sand or soil from inside the caisson using a spoon or scoop.
15. Use a syringe or pump to remove water from inside the cofferdam.
16. Remove the cofferdam and observe changes in seepage and ground stability

Part 3: Load Testing a Caisson
17. Start with saturated sand and gently place the caisson (pipe or cap) on the surface.
18. Place a small load (e.g. slotted masses) on top of the caisson.
19. Gradually increase the load
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20. Measure and record:
e Settlement (how far the caisson sinks into the ground, in mm or cm)
e Tilting or movement
e Stability rating (1-5)
21. After dewatering the ground (using a syringe or pump to remove water from inside the
caisson and surrounding ground (damp sand), repeat steps 18-20.

Results
Excavation Stability Investigation

Dry

Moist
(unsaturated)
Wet

(saturated)

Caisson and Dewatering Investigation

Saturated
ground

After
dewatering

Suggested Stability Scale:

1 = Very unstable/collapsed

3 = Some movement or tilting
5 = Stable with little movement
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Discussion

1. How did water content affect excavation stability?

2. How did the cofferdam improve excavation stability?

3. How did dewatering affect the ground conditions?

4. Why are caissons and dewatering important in engineering projects?

5. How does the water cycle influence groundwater levels (Hint: think about the full cycle)?

6. How might climate change increase challenges for foundation engineering?
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7. What risks could occur if dewatering is not managed properly?
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