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Topic 1 : Introduction to Reinforced Concrete 

Design

i. Reinforced concrete materials 

ii. Limit state design 

iii. Characteristic load and strength 

iv. Partial safety factor 

v. Code of practice

vi. Properties of concrete and steel
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Lesson Outcomes

At the end of this lesson, students should be able 
to: 

ÅDefine and explain reinforced concrete materials 

ÅDefine and explain the limit state design (ultimate 
& serviceability limit state) 

ÅIdentify characteristic load and strength, partial 
safety factors 

ÅDefine and explain properties of concrete and 
steel
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Objectives of Structural Design

To provide a structure which throughout its
intendedlife span:
ÅPossessan acceptablemargin of safety against

collapsewhilst in use;
ÅServiceableand perform its intended purpose

whilst in use;
ÅSufficientlystrong (robust) to cater for subjected

loadings
ÅEconomicto construct(constructioncost)
ÅEconomicto maintain(maintenancecost)
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Design Objectives (Keywords)

Safe and 
reliable

Fulfill its 
purposes

Strong and 
durable

Economic User comfort Maintainability
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Design Process

1
ωClassify structures into frames and elements

2
ωEstimate the loads

3
ωAnalyse/calculate the maximum moments, shear etc.

4
ωDesign the section and reinforcement required

5
ωProduce detail drawing
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What is Reinforced Concrete?

ÅA compositematerial that combinesconcrete
with steel reinforcements.

ÅThecombinationof thesematerialsprovide a
strong durable building material that could
caterfor both compressiveandtensilestress.

ÅConcreteandsteelreinforcementact together
to resistforces.
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Concrete

ÅComposite material composed of aggregate 
(sand & gravel) chemically bounded together 
by hydrated Portland cement.

ÅThe aggregate generally is graded in size from 
sand to gravel, with the maximum gravel size 
in structural concrete commonly being 20mm 
(although 10mm or 40mm may be used)
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Properties of Concrete and Steel
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Advantages & Disadvantages of Reinforced 

Concrete
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Typical Reinforced Concrete Element

Ã Beamsςhorizontalmemberscarryinglateral loads

Ã Slabsςhorizontalplateelementscarryinglateral loads

Ã Columnsςvertical members carrying primarily axial
load,but generallysubjectedto axialloadandmoment

Ã Wallsςverticalplate elementsresistingvertical,lateral
or in-planeloads

Ã Basesand foundations ςpads or strips supported
directly on the ground that spread the loads from
columnsor walls so that the can be supportedby the
ground
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Typical Reinforced Concrete Element
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Typical Reinforced Concrete Frame Building

Source: http://www.concretecoalition.org/wpcontent/uploads/2013/08/RC_frame.jpg
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Material Properties (Concrete)

ÅConcrete is a variable material 

ÅAs the load is applied, the ratio between the 
stresses and strains is approximately linear at 
first and the concrete behaves almost as an 
άŜƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭέΦ 

ÅEventually, the curve becomes no longer linear 
ŀƴŘ ƛǘ ōŜƘŀǾŜǎ ƳƻǊŜ ŀǎ ŀ άǇƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭέΦ 
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Stress ïStrain Curve (Concrete)

ÅTypical stress-strain curve for concrete in compression 

Å/ƻƴŎǊŜǘŜΩǎ ǎǘǊŜƴƎǘƘ ƎŜƴŜǊŀƭƭȅ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ŀƎŜΦ 

http://anbeal.co.uk/wpimages/wp8123ba8e_00.png


