Properties of various construction materials

You need to have a good understanding of different construction materials
when you design a structure. A vatiety of materials with difforent properties
are required for different types of structures. Specific materials are used

for buildings, bridges and roads. Varous materials, such as bricks, timber,
cement, steel and plastics, are used for different types of engineenng.

You can only select the correct construction materials when you understand
tho difforent proportios of materials. The most important properties of
building materials are:
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Mechanical Hardness, stilfness, flexibility, ductility
Chemical Corrosion resistance and prevention of comosion

When you select a material for a particular application, it has to be suitable
for the challenges it will be subjected 1o. You therefore need 1o understand
and apply the properties shown above.

3.1 Physical properties: mass, weight and density
Now we are going fo study the physical properties of mass, weight and density.

3.1.1  Mass and weight
Mass and weight are not the same thing, yet people often confuse them.

Mass is a measure of the quantity (amount) of matter an object contains. All
matter is made of particies. The mass of an object can be worked out directly
from the combined mass of every particle that the object contains.

So mass does not change with a body"s position, movement or shapo. Unless
particles are added or removed, the mass of an object stays the same. The
standard unit for mass is the kilogram (abbroviation kg), but it can also be
measured in grams (g), milligrams (mg), or tonnes (- 1 000 kgL

In scionce, weight is a force caused by the auraction of two objects that each
have mass. The weight of an object on Earth (w) equals the mass of that
object (m) times the acceleration due to gravity on Earth (g), i.0: w - mg
Because weight is a force it is measured in kg.m/s or newtons (N).

If you were to leave the earth and go to the moon, your weight would change,
because the acceleration due to gravity on the moon is smaller, but your mass

would remain the same, because you would still be made of the same number
and type of particles as you are on Earth.
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3.1.2 Density
We can define density as the relative heaviness of objects with 2 constant

volume. For example, a rock has more density than a crumpled piece of paper
of the same size.

Density may also refer 1o how closely packed the material appears to be.
Think of a cup made of Styrofoam and a ceramic cup. Which cup is heavier?

All structures on earth have weight, mass and density. When designing a
structure, keep in mind that the weight is the measure of the gravitation
wwards the centre of the earth. All material used, however, also has density.
This plays an important role in building 3 structure.

3.2 Mechanical properties: hardness, ductility, stiffness
and flexibility

We need 1o take mechandcal properties into account when destgning and

building structures. If any of the mechanical properties are ignored, designers
of structures will run into serious wouble,

3.2.1 Hardness

Hardness refers o the property of a material that enables it o resist being
deformed. The lerm hardness may, however, also tefer 10 resistance [o
bending, scratching, abrasion or cutting. Hardness also depends on the

sirength and oughness of the metal. Exampiles of hard materials are
coramics, concrete, some metals and vory hard plastics.

3.2.2 Ductility
The ductility of 2 metal refers 1o how easy it is 1o shape the metal into sheets
o1 wires. Other words that we can u=oe in place of ducllity are elasticity of

- -

2.2.3 Sriffness
Snffness is the phivsical propernty of being inflexible
and hard to bend.

When we design a saracmure, we need to remember
ihat ihe stinucture musi e ablke o conimol ihe
resisgance it deflects when a load is applicd.
FreuURE 28 shows some examples of how objects
o this.
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Activity 4

Coamgaletn the Ealko balow In youe worlthook:
Tick off on the grid the physical, mechanical
and chemmicall properthes [hat you can kdenslly
in the windmill
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wutise  tocombine 1.3 Chemical: corrasion resistance and prevention of corrosion
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- . e watld bacause of i propertes. The mose impeortiat properies of e are:
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pod thormsl conduc ity
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coang thar fuems The bigiwst threst to this eacellent building material is corrosion. Comrosion
on e artee of won  DAPPens who 3 maerial, such a6 seeed, breaks down due 10 chemical
whoti f 16 exposed o eActions in i surroundings, This hapges when medals onsdlse . Metals

i el Swokstise oxtdise when they come in40 contaet with aodants, sich a8 oxygen.
enpayed - Tpgularty COTros it OCCUTs O SuMtaces that ane exposod 10 OXKLANIs SuCh 28 GXymen.
EORIT BP0 (ORE T Rast s ancthor word ot corrcskon. We can wse differsm methods © educe
wih scmettung rust, I we rednce rust, we (an increase 2 maserial's resistance (o comosion.
1 Explain the meaning of the following { comosion resistance and provention

properties of various construction materials: ~ of comosion.

3 mass 2 Group, in table form, the most important

b density properties of building materials.

¢ hardness 3 Why are the resubts of the nails experiment

d stiffness valuable when considering building a
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Answers

1a.
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