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A. Introduction - SIMPLE THEORY
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 Reinforced concrete is a combination of concrete and steel. Concrete is very 
strong in compression, but relatively weak in tension. Beams or columns 
made from plain concrete would have to be very large. By placing steel bars in 
those parts of the concrete subject to tension, acceptable sizes can be 
obtained. 

 The reinforced concrete detailer should have an understanding of the 
behavior of the structural members under simple loading conditions to be 
able to locate the main reinforcement.



Introduction - SIMPLE THEORY
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Introduction - SIMPLE THEORY
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However;
 In more advanced work, reinforcement is also used to carry some of 

the compressive load in the concrete to further reduce the size of 
members.

 Reinforced concrete must have 
some reinforcement for reasons 
other than strength. In the case of 
the beam shown in figure stirrups 
will collapse when the concrete is 
placed, unless they are made into a 
rigid 'cage'. This is done by adding 
hanger bars, which complete the 
cage and hold the stirrups during 
the concreting operation. The 
hanger bars can be quite small. 



Introduction - SIMPLE THEORY
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 Minimum steel is also required to control cracks in concrete 
(shrinkage, temperature …).

 Reinforcement also enhance ductility of concrete which is extremely 
important in seismic design.

But: 
Reinforcement amount shall be limited as excessive reinforcement can 
initiate brittle, sudden failure



Introduction - Types of drawings
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The main purpose of preparing concrete structural drawings is to explain 
the shape and position of all the parts of the structure. Such drawings are 
used to progress the Architect’s concept and then to enable construction 
of the structure on site. The drawings consists of:
1. General arrangement  drawings:  plans, sections and elevations 

showing layout, dimensions and levels of all concrete members within 
the structure. The drawings also shows the location of all holes, 
openings and items affecting the concrete work in addition to notes 
on specifications, finishes and the north point 

2. Reinforcement drawings: describe and locate the reinforcement in 
relation to the outline of the concrete work. Reinforcement drawings 
are primarily for the use of the steel fixers. It is preferable that general 
arrangement and reinforcement drawings be kept separate, but for 
simple structures a combined drawing may be appropriate.

3. Standard details: those details that are used on a repetitive basis. 



Introduction - List of drawings

For a typical concrete building project the structural drawings usually 
include:
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 General notes
 Center lines of the 

structural elements.
 Foundation Plan and 

details
 Ground beams and slap 

on grade
 Columns and walls details
 Floors plans
 Framing details ( beams 

and joints)
 Stair case details
 External works details



B. Standards of practice 

▪ ACI Detailing Manual

▪ BS / EU Standards 
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Detailing Standards



Standards of practice - Thickness of lines & 
Scales
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 The following suggested line 
thicknesses are considered 
suitable for reinforced 
concrete drawings. 

 The following scales are 
recommended as a suitable 
for concrete work
 

Drawing Scale

General arrangement ( as 
plans)

1:100

Wall and Slab detail 1:50

Beam and Column 
elevations

1:50

Beam and column 
sections

1:20

T = TOB BARS
B = BOTTOM BARS
BU = BENT UP BARS



Standards of practice

Reinforcement Cover (C)
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 It is essential for the steel bars to be 
protected by a sufficient layer of 
concrete, known as 'cover', to protect 
them from moisture that will rust the 
steel, and from the heat of any fire 
that could degrade the steel and lead 
to a structural collapse.

 The amount of cover will depend upon the quality of the concrete 
and the degree of exposure to the elements in the case of rusting. 
For fire resistance it will depend upon the length of time that the 
structure is required to resist a fire, the type of concrete aggregate 
and whether any additional protective covering is to be provided. 
The following table show the minimum required cover according to 
ACI 318 



Standards of practice

12Locally available reinforcing bars



Standards of practice

Spacing limits for reinforcement (a)
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db

 The minimum clear spacing between parallel 
bars in a layer shall be at least the greatest of 
db, 4/3dagg , and 25 mm.

 Where parallel reinforcement is placed in 
two or more layers, bars in the upper layers 
shall be placed directly above bars in the 
bottom layer with clear distance between 
layers not less than 25 mm.

 In spirally reinforced or tied reinforced compression members, clear 
distance between longitudinal bars shall be not less than 1.5db , 
4/3dagg  nor less than 40 mm. 



Standards of practice

Standard hooks and bend diameter
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Standards of practice

Standard hooks and bend diameter
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Standards of practice

Anchorage and lap lengths 
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The bond between the concrete and reinforcement determines the 
anchorage and lap lengths. Anchorage lengths, lap lengths should be 
determined by the Detailer / designer .

Anchorage (development ) length



Standards of practice

Laps in reinforcement
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Laps between bars should 
normally be staggered and not 
located in areas of high 
moments/forces (e.g. plastic 
hinges). They should normally be 
arranged symmetrically in any 
section. However, All secondary 
reinforcement may be lapped at 
the same location. 

Mechanical couplers for bars 
Where the reinforcement in a section is congested, mechanical couplers 
may be used to good effect. There are two distinct types of mechanical 
couplers : tension couplers and compression couplers. Several types of 
coupler are available for tensile and compressive bars. The following 
Figure shows typical examples of commonly available couplers.



Standards of practice
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Note that Welding  can be 
used to  Connect bars . 
However, its seldom used 
in practice.



Standards of practice

Reinforcement Bar Symbols and notation
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Standards of practice

20

NOTATION OF REINFORCEMENT BARS

T TOB BARS M LACER BARS AT SIDE FACES

B BOTTOM BARS S STIRRUPS

BU BENT UP BARS V VIRTICAL BARS

U U SHAPED BARS H HORIZONTAL BARS

L L SHAPED BARS EF/EW EACH FACE/ EACH WAY

Reinforcement notation


