Sustainable Building Materials

Sustainable Building Materials — Quick?Reference Notes

1. Why Sustainable Materials Matter

Goal Typical Impact How Sustainable Materials Help

~ 30-407?% of global CO? emissions Lower embodied energy, carbon?
Reduce carbon footprint

come from construction sequestration, renewable sourcing
Conserve natural Massive extraction of sand, timber, Use recycled, rapidly renewable,
resources minerals or locally sourced feedstocks
Improve indoor ) ) Low?VOC, breathable, moisture?
. ) Off?gassing, moisture problems .
environmental quality regulating products

N ) ) Materials designed for longevity,
Enhance durability & life? Frequent repairs/replacements )
easy maintenance, and
cycle performance generate waste .
adaptability

2. Classification of Sustainable Materials

Key Sustainable

Category Representative Materials , Typical Applications
Attributes
Bamboo, timber from certified Rapid growth, carbon Structural frames,
Renewable & _ o .
_ forests, straw?bale, hempcrete, sequestration, low wall infill, insulation,
Bio?Based _ ) _ _
cork, mycelium composites embodied energy flooring

Recycled steel, reclaimed wood, _
Diverts waste from Structural members,
Recycled & Up crushed glass, recycled concrete ) o ) )
) landfill, reduces virgin decking, paving,
?cycled aggregate, plastic lumber, fly?ash _ _
material demand concrete mixes
geopolymer concrete

Low processing

Engineered gypsum, lime?based Interior finishes, fire?
Low?Impact N temperature, )
_ plasters, silica?based aerogels, _ resistant panels,
Minerals ) recyclable, high _ )
basalt fiber insulation

thermal performance
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_ . Key Sustainable _ o
Category Representative Materials _ Typical Applications
Attributes

High? Cellulose (recycled paper), sheep High R?value per .
. . Wall/roof/ceilings,
Performance ?wool, cork, wood fiber, vacuum? thickness, renewable, )
) _ retrofit upgrades
Insulation insulated panels (VIP) low VOC

Geopolymer concrete, alkali?
_ Up to 70?% lower CO
activated slag, carbon?cured

Green ) ? than Portland )
concrete, ultra?high?performance Foundations, slabs,
Concrete _ cement, can
_ concrete (UHPC) with ) ) ] precast elements
Alternatives N incorporate industrial
supplementary cementitious
_ by?products
materials (SCMs)
Smart & Phase?change materials (PCMs), Energy?saving, ) .
_ i ) ) _ Facades, interior
Adaptive thermochromic glazing, improve indoor _
) ) . walls, roofing
Materials photocatalytic concrete comfort, self?cleaning

3. Material?Specific Deep Dives

3.1 Bamboo

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

Strength: Tensile strength 140-230?MPa (comparable to mild steel).

Environmental credits: Low embodied energy (~3-5?MJ?kg?1); carbon sequestration up
to 0.5?t?CO??2m?s.

Design considerations: Needs treatment against insects & moisture; prefers engineered

panels (laminated bamboo) for dimensional stability.

3.2 Hempcrete

e Composition: Hemp shiv + lime binder (often with pozzolans).

e Thermal performance: ? ? 0.07-0.12?W?m?1?K?*; R?value ? 2.5 per 100?mm.

e Carbon impact: Net negative (CO? absorbed during hemp growth exceeds emissions from
lime curing).

e Limitations: Not load?bearing; used as infill with timber or steel frame.

Page 2 | Back to Ynet StudyHub


https://ynetstudyhub.com

Sustainable Building Materials
3.3 Recycled Steel

e Embodied energy: ~20?% of
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