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Design and analysis of T and inverted L beams-  

Theory and Examples 

- Dr. E. R. Latifee 

Reference Book: Design of Reinforced Concrete by Jack C. McCormac and 

Russell H. Brown, Clemson University, 9
th
 Edition, 2014. 

 

Reinforced concrete floor systems normally consist of slabs and beams that are placed 
monolithically. As a result, the two parts act together to resist loads. In effect, the beams 
have extra widths at their tops, called flanges, and the resulting T-shaped beams are 
called T beams. The part of a T beam below the slab is referred to as the web or stem. 
The beams may be inverted L shaped if it is edge or spandrel beam. 
The analysis of T beams is quite similar to the analysis of rectangular beams in that the 
specifications relating to the strains in the reinforcing are identical. 

 

                                                     T beam                                         L or inverted L beam 
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For T beams with flanges on both sides of the web, the code states that the effective flange width may not 
exceed one-fourth of the beam span, and the overhanging width on each side may not exceed eight times 
the slab thickness or one-half the clear distance to the next web. 
 
Inverted L-beam: If there is a flange on only one side of the web, the width of the overhanging flange 
cannot exceed one-twelfth the span, 6hf , or half the clear distance to the next web (ACI 8.12.3). 
As slab and beams are casted monolithically it is permitted to include the contribution of the slab in beam. 

Effective width of the flange can be calculated as per ACI 318 section 8.10.2 which is given in the 

following table. 

Table: Effective flange width of beam according to ACI 

T-Beam L-Beam 

1. b ≤  
Span

4
 

2. b  ≤  bw + 16hf 

3. b  ≤  average clear distance to 

adjacent webs + bw 

 

The smallest of three values control 

1. b  ≤ bw + 
Span

12
 

2. b  ≤  bw + 6hf 

3. b ≤ bw +   
C/C beam distance

2
 

 

The smallest of three values control 
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Various Possible Geometries 

of   T-Beams 

Single Tee 

 

 

 

Twin Tee 

 

 

 

 

 

 

 

 

 

 

 

Box 

 

 
 

 

If the neutral axis falls within the slab depth analyze the beam as a 

rectangular beam, otherwise as a T-beam. 

 

Analysis of T-Beam 
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Example 1 

Determine the design strength of the T beam shown in the Figure below, with f’c = 4000 

psi and fy = 60,000 psi. The beam has a 30-ft span and is cast integrally with a floor 

slab that is 4 in. thick. The clear distance between webs is 50 inches. 
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Analysis of T-Beam 
 

Example 2- Moment Capacity of T beam 
Compute the design strength for the T beam shown in the Figure below, in which 

f’c = 4000 psi and fy = 60,000 psi. 
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Obviously, the stress block must extend below the flange to provide the 

necessary compression area, 178.6 in.2 − 120 in.2 = 58.6 in.2, 
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Design of T beam 
 
Example 3: Design a T beam for the floor system shown in the figure below 

for which bw and d are given. MD = 80 ft-k, ML = 100 ft-k, f’c = 4000 psi, fy = 

60,000 psi, and simple span = 20 ft. 
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Example 4: 
Design a T beam for the floor system shown in Figure below, for which bw 

and d are given. MD = 200 ft-k, ML = 425 ft-k, f’c = 3000 psi, fy = 60,000 psi, 

and simple span = 18 ft. 
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Alternate Solution 
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The steel required to balance the moment in the rectangular web is obtained by the 
usual rectangular beam expression. 
 

Example 5: 
Design a T beam for the floor system shown in Figure below, for which bw 

and d are given. MD = 200 ft-k, ML = 425 ft-k, f’c = 3000 psi, fy = 60,000 psi, 

and simple span = 18 ft. 

 

 

ρbd = 0.0072(54 in.) (24 in.) = 9.33 in.2. Now break the beam up into two 

parts and design it as a T beam. 
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Design of T Beams for Negative Moments 
When T beams are resisting negative moments, their flanges will be in tension and the bottom 
of their stems will be in compression, as shown in Figure below. Obviously, for such situations, 
the rectangular beam design formulas will be used. Section 10.6.6 of the ACI Code requires that 
part of the flexural steel in the top of the beam in the negative-moment region be distributed 
over the effective width of the flange or over a width equal to one-tenth of the beam span, 
whichever is smaller. Should the effective width be greater than one-tenth of the span length, 
the code requires that some additional longitudinal steel be placed in the outer portions of the 
flange. The intention of this part of the code is to minimize the sizes of the flexural cracks 
that will occur in the top surface of the flange perpendicular to the stem of a T beam subject 
to negative moments. 
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Figure: Positive and Negative Moment Regions in a T-beam 

 

 

 


