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With proper materials and techniques,
concrete can withstand many acids,, water,
fire, and abrasion.

Concrete can be finished to produce surfaces
ranging from glass-smooth to coarsely
textured, and it can be colored with pigments

¢ Lualor painted.




Concrete has substantial strength 1n
compression, but 1s weak 1n tension.

Most structural uses, such as beams, column,
slabs, involve reinforced concrete, which
depends on concrete's strength 1n compression
and steel's strength 1n tension.

Since concrete 1s a structural material, strength
1s a desirable property.
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1.PLAIN CONCRETE
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2. REINFORCED CONCRETE
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3. FOAMED CONCRETE

FOAMED concrete :







4. LIGHT WEIGHT CONCRETE
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4. LIGHT WEIGHT CONCRETE

*\Why use structural lightweight concrete?

" The primary use of structural lightweight concrete 1s reduce the
dead load of a concrete structure, which then allows the structural
designer to reduce the size of column, footings and other load
bearing elements. a>all JLl&

= Structural lightweight concrete mixtures can be designed to
achieve similar strengths as normal weight concrete.

* In building, structural lightweight concrete benefits from energy
conservation considerations.

* The marginally higher cost of the lightweight concrete 1s offset
by size reduction of structural elements, less reinforcing steel and
reduced volume of concrete, resulting in lower overall cost.




4. LIGHT WEIGHT
CONCRETE

How 1s structural lightweight concrete used?

= Lightweight concrete can be manufactured with a combination
of fine and coarse lightweight aggregate or coarse lightweight
aggregate and normal weight fine aggregate.

= Complete replacement of normal weight fine aggregate with a
lightweight aggregate will decrease the concrete density by
approximately 160kg/m?.
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The concept of precast concrete.

= Construction includes those buildings where the majority of
structural components are standardized and produced in plants in a
location away from the building, and then transported to the site for
assembly. And then transported to the site for assembly.

» These components are manufactured by industrial methods based
on mass production in order to build a large number of buildings in
a short time at low cost.




The main features of this
construction process are:

» The division and specialization of
the human workforce

= The use of tools, machinery, and =
other equipment, usually automated, | 4g o
in the production of standard, R
interchangeable parts and products.
= precast building systems are more
economical when compared to
Conventional multifamily
residential construction (apartment

buildings) in many countries.




The main features of this construction process are.

Urban residential buildings of this type are usually five to ten
stories high. Many countries used various precast building
systems during the second half of the 20th century to provide
low-income housing for the growing urban population. They
were very popular after the Second World War, especially 1n
Eastern European countries and former Soviet Union republics.




5. CONCRETE OF PRECAST

CATEGORIES OF PRECAST BUILDING SYSTEMS

Depending on the load-bearing structure, precast systems can be
divided 1nto the following categories:

 Large-panel systems

e Frame systems

 Slab-column systems with walls

* Mixed systems




5. CONCRETE OF PRECAST

Large-panel systems
* The designation “large-panel system” refers to multistory

structures composed of large wall and floor concrete panels
connected in the vertical and horizontal directions so that the
wall panels enclose appropriate spaces for the rooms within a

building.
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These panels form a box-like
structure (see Figure). Both
vertical and horizontal panels
resist gravity load. Wall panels
are usually one story high.
Horizontal floor and roof
panels span either as one-way
or two-way slabs. When
properly joined together, these
horizontal elements transfer
the lateral loads to the walls.
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ranges from 120 mm for
interior walls to 300 mm for
exterior walls. Wall panel
length is equal to the room
length, typically on the order of
2.7 m to 3.6 m. In some cases,

Thickness of wall panels aJ I

A A

there are no exterior wall

5240

panels and the fagade walls are
made of lightweight concrete.

Wall pnel
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5. CONCRETE OF PRECAST

2. Frame Systems.
The load-bearing structure

concrete space frame and
precast floor slabs. The space
frame 1s constructed using two
main modular elements: a cross
clement and a linear beam
clement.
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Hollow-core precast slab
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Applications of Pre-stressed Concrete

Bridges

Slabs 1n buildings

Water Tank

Concrete Pile .J)Y )

Thin Shell Structures
Nuclear Power Plant
Repair and Rehabilitation
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