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T-Beam section (ACI code 8.10) 

Effective flange width 

: Over hange 

span length  

slab thickness 

(b-bw)/2 (b-bw)/2 

Lc2 Lc1 
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clear distance to next beam 

web width 

1. Symmetrical T-Beam 

  

Choose minimum value of (b) 
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2. L-section (Spandrel beam) 

  

Choose minimum value of (b) 
3. Isolated T-Beam 
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Analysis of T-beam 

1.  Rectangular section 

Asfy=0.85fc'ba 

Asfy
0.85fc'b

Mu= ρbd2fy 1-0.59ρ
fy

fc'   

= Asfy d-
a

2
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ρmax=0.85β1

fc'

fy +0.004
 

ρmin= max
1.4
fy

,
fc'

4fy
*

bw
b
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2.  T-Beam section 

 

+ 
Mn1 Mn2 
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Mn= + = As-Asf fy d-
a
2

+Asf*fy d-  

Asf*fy=0.85fc'

0.85
fc'

Fy

As-Asf fy=0.85 fc'bw a 

fy
0.85 fc'  
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fc'

fy

fc'

fy

fy
0.85 fc'

fy
0.85 fc'  
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Balanced Steel Ratio for T-Beam 

AsFy=0.85fc'bwa+0.85 fc' b-bw    ÷bwd fy 

fc'

fy
fc'

fy

fc'

fy
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600
600+fy

fc'

fy
600

600+fy

 

To find , flow the steps above , but 

fc'

fy
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1.4
fy

,
fc'

4fy
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Reduction factor  

To find , flow the steps above , but 

fc'

fy
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Ex1: Isolated T-Beam MPa find Mu 
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Solution: 

1)

0.85fc'ba=Asfy 
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fy=0.85fc'

  

 

fc'

fy
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1.4
fy

=0.0035,
fc'

4fy
=0.00

fy=0.85fc'bwa
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fc'

fy

fy fy   

* *400

400   

OR 
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′ ′   
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1.4
fy

*
bw

b
,

fc'

4fy
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d2fy 1-0.59 ρ
fy
fc'  

0.7252*400 1-0.59 *0.0089*
400
20
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Hence, hf, has no significant effect in increasing section 

moment capacity. To increase moment capacity, increase(d or 

As). 
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Ex2: Isolated T-Beam MPa ,  

,Muext=1.126MN.m,find As.  
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Solution: 

 

′  
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Asf fy=0.85fc'hf(b-bw) 

Asf *400=0.85*20*0.14(0.75-0.225)→Asf=3124  

OR   

′  

=0.736MN.m  
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fy   

400 →Asf=3124  

 

 

′  
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fy  

*400*
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fc'

fy

1.4
fy

=0.0035,
fc'

4fy
=0.00
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fc'

fy

 O.K 
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Ex3: MPa, effective depth=500mm. Required area of 

steel for member (AB), (not: 

member AB is simply supported)  
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Solution: 

·  

·  

· 

choose min. value of b=1500mm 
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to be check later 

′ d-
2

 

0.5-
2

 

fy 1-0.59 ρ
fy
fc'
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fc'

fy

fc'

fy

1.4
fy

=0.0035,
fc'

4fy
=
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Ex4:  Design member(ABC)  

275 

A B C B 
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Solution  

1.  [R.S] 

 

Let Economical steel ratio, 

 

Let  
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Mu= ρbd2fy 1-0.59*ρ
fy
fc'  
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2. 

ρmin= max
1.4
fy

,
fc'

4fy
=0.0035<ρ o.k 
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3. 

 

choose min. value of b=925mm 

0.85fc'  
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0.9*0.85*20*0.925*0.075

fy ρ
fy
fc'
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′
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 : negative reinforcement should be distributed 

over the width of smaller of(b, span/10), to control on crack  
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