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Construction of Design Aids
for SLABS, RECTANGULAR 

BEAMS AND T-BEAMS.

Design of Structures

Design of Singly Reinforced Sections

ACI Equilibrium

Equilibrium

fMn  Mu

Design of Structures

Use of Computer for construction of charts

• Set up an excel worksheet

• Enter steel ratios starting from min to max with a 
suitable interval in Column A

• For a given set of materials, Obtain the value of R
in Column B

• Same can be repeated for same    and another 
value of  

• Plot an XY Chart with appropriate grids and titles

Design of Structures

Minimum and Maximum Steels

Design of Structures

Eng

SI
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Design of Structures

Use of Charts

Design of Structures

1. To find the Capacity of Section

Section properties, Steel Area & Material 
Properties are Known

2. To Determine the Steel Area

a. Section & Material Properties are Known

b. Only Material Properties are Known 

Use of Charts (1)

Design of Structures

To find the Capacity of Section when Section & 
Material Properties , Steel Area are known

1. Obtain    =As/bd

2. Enter Appropriate Chart, read R for above 

3. fMn=Rbd2

CAPACITY

Design of Structures

Given



11-Feb-17

3

Use of Charts (2a)

Design of Structures

To find the Steel Area when Section & Material 
Properties are Known

1. Obtain    R=Mu/bd2

2. Enter Appropriate Chart; read  for above R

3. As=bd

Steel Area (a)

Design of Structures

Given

Use of Charts (2b)

Design of Structures

To find the Steel Area when only Material 
Properties are Known

1. Select a  around 50% of given range

2. Read    R  from Chart

3. bd2=Mu/R

4. Decide b from other consideration, get d

5. Obtain h, round d and get As as in (2a)

Steel Area (b)

Design of Structures

Given
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Steel Area (b)

Design of Structures

DESIGN OF T SECTIONS

Design of Structures

d

hf

bf

b

bf -b

Apf=hf (bf -b)

Aff=hf bf 

DESIGN OF T SECTIONS

Design of Structures

If a < hf, the section may be designed as 
rectangular sections with b=bf

Therefore the design charts and methods 
for Rectangular Beams are applicable

When a > hf, T section design will be 
carried out using RT charts

Construction of RT Charts

Design of Structures

 is function of material properties only
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Construction of RT Charts

Design of Structures

RT is function of hf /d and concrete strength only

Design of T Section

Design of Structures

Find the capacity of Full Flange and compare with Mu

Design of T Section

Design of Structures

Design of T Section

Design of Structures
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Capacity of T Section

Design of Structures

Given

Capacity of T Section

Design of Structures

Does it require a T section Analysis?

Capacity of T Section

Design of Structures

Capacity of T Section

Design of Structures
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Design of T Section

Design of Structures

Given

Design of T Section

Design of Structures

Is it a T section Design?

Design of T Section

Design of Structures

Design of T Section

Design of Structures
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END of PART I


