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Topic 1 : Introduction to Reinforced Concrete

Design

I.  Reinforced concrete materials
Il. Limit state design

lil. 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:

A Define and explaireinforced concrete materials

A Define and explain thiémit state desigr(ultimate
& serviceability limit state)

A Identify characteristic loa@ndstrength, partial
safety factors

A Define and explaiproperties of concretand
steel
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Objectives of Structural Design

To provide a structure which throughout its
iIntendedlife span

A Possessan acceptablemargin of safety against
collapsewhilstin use

A Serviceableand perform its intended purpose
whilstin use

A Sufficientlystrong (robust) to cater for subjected
loadings

A Economido construct(constructioncost)
A Economido maintain(maintenancecost)
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Design Objectives (Keywords)

Safe and Fulfill its Strong and
reliable purposes durable

Economic User comfort @@ Maintainability
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Design Process

wClassify structures into frames and elements

wEstimate the loads ]

wAnalysécalculate the maximum moments, shear et}.

N\

wDesign the section and reinforcement required

wProduce detail drawing
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What is Reinforced Concrete?

A A compositematerial that combinesconcrete
with steelreinforcements

A The combinationof these materialsprovide a
strong durable building material that could
caterfor both compressiveandtensile stress

A Concreteand steelreinforcementact together
to resistforces
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Concrete

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

A The aggregate generally is graded in size fromn
sand to gravel, with the maximum gravel size
In structural concrete commonly being 20mm
(although 10mm or 40mm may be used)

[6 Introduction & General Design Consideration by Sharifah Maszura Syed Mohsin



Properties of Concrete and Steel

PROPERTIES CONCRETE STEEL

STRENGTH IN TENSION POOR GOOD
STRENGTH IN COMPRESSION GOOD GOOD (BUT SLENDER BARS

WILL BUCKLE)

STRENGTH IN SHEAR FAIR GOOD
DURABILITY GOQOD CORRODES IF UNPROTECTED
FIRE RESISTANCE GOOD POOR — SUFFERS RAPID LOSS

OF STRENGTH AT HIGH
TEMPERATURES
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Advantages & Disadvantages of Reinforced
Concrete

ADVANTAGES DISADVANTAGES

1. Ability to be casted 1. Low Tensile Strength

2. Economical 2. Low Ductility
3. Durable/Impermeable 3. Volume Instability

4. Fire Resistance 4. Low Strength-weight
Ratio
5. Energy Efficient

6. On Site Fabrication

7. Aesthetic Properties

|
()OS0
N BY NC N

—a Introduction & General Design Consideration by Sharifah Maszura Syed Mohsin



Typical Reinforced Concrete Element

Beamsg horizontalmemberscarryinglateralloads

pr2]

P!

Columnsc vertical members carrying primarily axial
load, but generallysubjectedto axialloadandmoment

Walls¢ vertical plate elementsresistingvertical, lateral
or in-planeloads

A Basesand foundations ¢ pads 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
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Source: http://www.concretecoalition.org/wpcontent/uploads/2013/08/RC_frame.jpg
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Material Properties (Concrete)

A Concrete is a variable material

A As the load is applied, the ratio between the
stresses and strains Is approximately linear at
first and the concrete behaves almost as an
aStFAaadAO YIFIUSNAIFT €D

A Eventually, the curve becomes no longer linea
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Stress 1 Strain Curve (Concrete)

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

A Typical stresstrain curve for concrete in compression
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