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[bookmark: _4wj4kws55gv0]Introduction
Flooding is a recurring natural disaster that causes severe damage to buildings and infrastructure. Past floods in Calgary have highlighted how vulnerable structures are to water exposure. Different building materials react differently when exposed to water, affecting their durability and long-term performance. Understanding how materials withstand water can help in making better choices to reduce damage in flood-prone areas.
This experiment tested three common building materials—brick, concrete, and wood—to determine how they respond to water exposure. Initially, plastic was considered as a fourth material, but it was excluded due to challenges in obtaining suitable samples. Research shows that plastic materials, such as PVC and acrylic, are highly water-resistant and do not absorb water like brick, concrete, or wood. While not tested here, future studies could explore the long-term effects of water on plastic materials.
[bookmark: _tp3pirq7f7hz]Purpose
The goal of this experiment was to determine which building material is most resistant to water damage. By observing how brick, concrete, and wood respond to water exposure, this study can provide insight into the best materials for construction in flood-prone areas.
[bookmark: _m3x5blgpgvmg]Hypothesis
If different building materials are submerged in water, then:
· Concrete will absorb the least water.
· Brick will remain the most durable after exposure.
· Wood will absorb the most water and deteriorate the fastest.
This prediction is based on material properties:
· Brick is dense and moderately porous, making it somewhat resistant to water absorption.
· Concrete is durable but porous, meaning it can absorb water over time.
· Wood is highly absorbent and can weaken or rot when exposed to water for long periods.
If the hypothesis is correct, concrete would be the best material for construction in flood-prone areas.
[bookmark: _x22bit5onjq5]

[bookmark: _wtzaq2xdb14c]Variables
Independent Variable: Type of building material (brick, concrete, wood).
Dependent Variable: Reaction to water exposure, including changes in:
· Warping or shape changes
· Surface texture differences
· Color changes
· Structural integrity
Controlled Variables:
· Volume of water used for testing
· Temperature and environment during testing
· Consistent observation criteria
· Position of samples in water
[bookmark: _y9j6qg7smtxp]Materials
· Building Material Samples: 3 bricks, 3 concrete samples, 3 wood samples (one per trial)
· Water: 4-5 litres per trial
· Equipment:
· Bucket or container for water
· Timer
· Measuring cup
· Towels
· Gloves and protective clothing
· Camera or smartphone for documentation
[bookmark: _id53ovjyd17k]Procedure
1. Preparation: Gather materials and set up a clean workspace.
2. Initial Observations: Record characteristics of each sample before submersion.
3. Water Submersion: Place samples in water, ensuring full submersion.
4. Observation Period: Leave materials submerged for a set duration (e.g., 12 hours).
5. Post-Submersion Analysis: Remove samples, dry them, and document changes in shape, texture, and color.
6. Repeat Testing: Conduct three trials to ensure consistency.
7. Data Analysis: Compare findings across trials to identify trends.
[bookmark: _fjfuv3at20ro]

[bookmark: _jxs70u9d0leu]Observations & Results
Each trial revealed differences in how materials reacted to water exposure.
[bookmark: _4w3b9bj3tpk]Trial 1: Baseline Test
· Brick: Developed small cracks and whitening at the edges.
· Concrete: Became smoother, lost powdery residue, and formed small holes.
· Wood: Absorbed the most water, darkened in color, and softened significantly.
[bookmark: _r2tq7yktgcre]Trial 2: Surface Roughness Test
· Roughened surfaces absorbed more water, leading to more visible damage in all materials.
[bookmark: _b1p4zr7iypbl]Trial 3: Shortened Submersion Test
· Shorter exposure resulted in less damage, with concrete showing minimal change.
[bookmark: _e5erisvt0qa3]Analysis
[bookmark: _xa0o5u5heok2]Material Comparisons
· Brick: Absorbed some water but retained structural integrity.
· Concrete: Maintained stability but developed minor surface holes.
· Wood: Absorbed the most water, becoming weak and deformed.
[bookmark: _gama5nwtq8rd]Key Trends:
· Rough surfaces absorbed more water.
· Longer exposure led to greater deterioration.
· Whitening on brick and concrete likely resulted from mineral deposits.
[bookmark: _40fk4kz2b130]Conclusion
The results supported the hypothesis that different materials respond differently to water exposure. Wood was the least resistant, absorbing large amounts of water and weakening the most. Concrete and brick remained more durable, with concrete showing the least structural damage overall.
Best Material for Water Resistance: Concrete, due to its stability after exposure.
Worst Material for Water Resistance: Wood, which deteriorated the most.
This experiment highlights the importance of selecting water-resistant materials for construction, particularly in flood-prone areas. Future research could explore additional materials, different water exposure durations, and long-term durability under real-world conditions.
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