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Key concepts, classifications, properties, and common examples

1. Why Building Materials Matter

Structural integrity — they carry loads and resist forces.

Functionality — insulation, fire resistance, acoustics, etc.
Economics — cost, availability, and ease of construction.

Durability — longevity against weather, wear, and chemical attack.

Sustainability — embodied energy, recyclability, and environmental impact.

2. Classification of Building Materials

Category Primary Function Typical Examples
Load?bearing, Concrete, steel, timber,
Structural )
framework masonry (brick, stone)
S Aesthetic & Plaster, paint, tiles, wallboard,
Finishing . .
protective surface cladding
. Thermal & acoustic Mineral wool, polystyrene,
Insulating
control cellulose, cork
Sealants & Joint protection, Silicone, polyurethane, epoxy,
Adhesives bonding mortar
. Specific Fire?resistive panels, anti?
Specialty

performance needs corrosive coatings, smart glass

Typical Uses

Columns, beams, slabs,
walls

Interior walls, facades,
ceilings

Walls, roofs, floors

Windows, joints, tile setting

Fire walls, high?rise
facades, energy?saving
glazing

Materials can belong to more than one category (e.g., concrete is structural and can also act as a

thermal mass).

3. Fundamental Properties to Evaluate
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Property What It Indicates Typical Test/Measure
Compressive Strength Ability to resist crushing loads MPa (concrete)
Tensile Strength Resistance to pulling forces MPa (steel, timber)
Modulus of Elasticity Stiffness; deformation under load GPa
Density / Specific Weight per unit volume; affects dead
. kg/m3
Gravity load
Thermal Conductivity . ) )
) Heat flow rate; insulation quality W/(m-K)
Fire Resistance ) ) _ _ Minutes/hours (ASTM E119, EN
) Time material can withstand fire
Rating 13501)
. Resistance to corrosion, rot, freeze? _
Durability Factors Years of service, exposure class
thaw
. ) ] ) Slump (concrete), bending test
Workability Ease of handling, cutting, shaping
(steel)
_ Embodied energy, recyclability, LCA (Life?Cycle Assessment)
Environmental Impact )
carbon footprint data

4. Major Building Materials — Overview

4.1 Concrete

e Composition: Cement + water + aggregates (sand, gravel) £ admixtures.
e Strengths: High compressive strength, fire resistance, good thermal mass.
e Limitations: Low tensile strength (requires reinforcement), cracking, high embodied CO?.

4.2 Steel

e Forms: Reinforcing bars (rebar), structural shapes (I?beam, H?column), plates.

e Strengths: Very high tensile/compressive strength, ductility, prefabrication.

e Limitations: Prone to corrosion (needs protection), high thermal conductivity, relatively high
cost.

4.3 Timber (Wood)
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e Types: Softwood (pine, spruce), hardwood (oak, teak), engineered wood (LVL, glulam,
CLT).

e Strengths: Low density, renewable, good tensile strength, natural aesthetics.

o **
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