Sustainable Construction Materials

Sustainable Construction Materials — Study Notes

1. Why Sustainable Materials Matter

Aspect Reason
Environmental Reduces carbon footprint, conserves natural resources, limits waste and
impact pollution.
Economic Lowers life?cycle costs, improves energy efficiency, creates market
benefits advantage.
Social Enhances health and safety for occupants, supports local economies,

responsibility complies with green building certifications (LEED, BREEAM, DGNB).

2. Classification of Sustainable Materials

Category Typical Materials Key Sustainable Features
Bamboo, timber, straw bale, Fast growth, carbon
Renewable & Bio?based hempcrete, cork, mycelium sequestration, low embodied
composites energy.

Recycled concrete aggregate (RCA), Diverts waste from landfills,
Recycled / Re?

d reclaimed wood, recycled steel, glass reduces raw?material
processe

cullet, plastic lumber extraction.

Fly?ash concrete, geopolymer Lower CO? emissions during
Low?embodied?energy concrete, alkali?activated materials,  production, often use

high?volume slag cement industrial by?products.
) Aerogel panels, vacuum insulated Improves building envelope
High? . . .
, panels (VIP), cellulose insulation, efficiency, reduces
performance/lnsulating _ _ _
mineral wool with recycled content operational energy.

Engineered stone, high?density
Durable & Long?life fiberboard (HDF) with formaldehyde?
) ) _ replacement frequency.
free binders, corrosion?resistant alloys

Extends service life, reduces
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3. Material?Specific Overviews

3.1 Bamboo

e Growth rate: 3-5?m?yr?1; harvestable in 3—77?years.

e Properties: High tensile strength (~250?MPa), lightweight, flexible.

e Applications: Structural frames, flooring, panels, formwork.

e Sustainability notes: Carbon?negative when responsibly sourced; requires treatment
against insects and moisture.

3.2 Hempcrete

e Composition: Hemp shiv + lime binder + water.

e Thermal conductivity: 0.07-0.12?W?m?1?K?1,

e Benefits: Breathable, moisture?regulating, sequesters CO? during lime carbonation.

e Limitations: Low compressive strength (?5?MPa); mainly used for infill walls, not load?
bearing.

3.3 Recycled Concrete Aggregate (RCA)

e Source: Crushed demolition concrete.

e Performance: Comparable compressive strength to natural aggregate when ?307%
replacement; higher water absorption.

e Environmental gain: Saves ~207?% of natural aggregate, reduces landfill volume, cuts
embodied CO? by ~5-107%.

3.4 Geopolymer Concrete

e Binders: Fly ash, slag, metakaolin activated with alkaline solutions.

e CO? reduction: 70-90?% less than ordinary Portland cement (OPC) concrete.

e Strength: 30-80?MPa (depends on mix); good chemical resistance.

e Challenges: Alkali handling, limited commercial mix designs, early?age shrinkage control.

3.5 Reclaimed Wood

e Sources: Demolished structures, old pallets, shipping containers.
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e Advantages: Preserves historic character, reduces demand for virgin timber, lower
embodied energy.
e Considerations: Must be inspected for rot, nails, contaminants; may require re?finishing.
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