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9. Concrete Beam Design

Using the Ultimate Strength Method, analyze the given
section to determine its safe moment capacity, Mu,
based on the given parameters. Check that the section
is tension controlled (epsilon_t > 0.005), and that the

amount of steel, As is more than the minimum, As_min.

DATASET:- 1 [EN E3

Span of slab

Span of beam
Thickness of slab
section width, b
section height, h

max. aggrigate size
bar size number

stirrup bar size number
concrete cover
concrete ultimate strength, f'c
steel yield strength, fy
Floor Live Load

)

3
1.5IN
5500 PSI
60000 PSI

45 PSF

1-way
slab

Stirrups

Flexural
steel As




Question
Unfactored dead load on beam from slab

Unfactored dead load on beam from the beam
(beam selfweight)

Unfactored live load on beam, LL
Total factored beam load, wu
Factored design moment from the loads, Mu

Distance from top beam edge to centroid of
flexural steel, d

The final calculated area of steel required, As,req
Number of rebars used
Actual, final area of flexural steel used, As,used

Mimimum required area of steel, As,min (the
greater of the 2 criteria)

Depth of concrete stress block, a
The factor beta_1
Distance to Neutral Axis from top of beam, c

Strain in flexural steel, epsilon_t

Strength reduction factor, phi

Tensile force in the flexural steel, T
Nominal bending moment, Mn

Factored bending resistance, phi Mn
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ASTM STANDARD REINFORCING BARS

Bar size. no.

Nominal
diameter, in.

Nominal area,
in.

2

Nominal
weight, 1b/ft

4 0.500 0.20 0.668
S5 0.625 0.31 1.043
6 0.750 0.44 1.502
7 0.875 0.60 2.044
8 1.000 0.79 2.670
10 1.270 1.27 4.303
11 1.410 1.56 5.313
14 1.693 2.2 7.65

18 2.237 4.00 13.60
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Tensle Force. in rebars (T) <
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