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Outline of the lecture

1. Design of Beam

• Design for Flexure

• Design for Shear

• Detailing

2. Class Assessment

BUETDept. of Civil Engg.
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Beam Design

• Calculate the tributary area of the beam

• Calculate loads, moments and shear

• Calculate dmin and fix the depth of the beam

• Check T-beam/Rectangular beam

• Calculate and design reinforcement for flexure

• Calculate and design reinforcement for shear

• Detailing

Two span continuous beam

Beam self weight =
depth (in.)

12
×

width (in)

12
× 150 pcf

= lb/ft

Load on beam

From Slab   : Self weight, FF, PW

Beam: Self weight

= 𝒘 lb/ft
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Beam Design

𝐵1 𝐵3

Load bearing Walls

𝐵2 𝐵4

Load on beam from slab per unit length 
of the beam is 

=
Tributary area × Total load from slab (psf)

Total beam length (ft)
lb/ft

Tributary area and load on beam from SLAB:

❑ DL :

• Slab (ts=5.5 in.) : 68.75 psf

• FF : 25 psf

• PW : 0 psf

wDL (slab) =
[𝑩𝟏+𝑩𝟐+𝑩𝟑+𝑩𝟒] ×𝟗𝟑.𝟕𝟓 𝐩𝐬𝐟

𝐓𝐨𝐭𝐚𝐥 𝐁𝐞𝐚𝐦 𝐥𝐞𝐧𝐠𝐭𝐡 (𝐟𝐭)
𝐥𝐛/𝐟𝐭

❑ LL (Residential) : 40 psf

wLL (slab) = (…) lb/ft

Example

Total beam length
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𝑤𝑢 = 1.4(DL) + 1.7 LL

= 1.4(wDL (slab) + wDL (beam)) + 1.7 (wLL (slab))

𝑤 = 𝑤𝑢 = lb/ft

[Exact 
solution]

[Exact solution]

[Approx. 
For design]

Beam Design

Moment and Shear
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Steps:

1. Check dmin

2. Determine effective flange width, beff

Beam Design

• 𝑏𝑒𝑓𝑓 ≤ 16𝑡𝑠 + 𝑏𝑤 , 𝐿/4 and (c/c spacing )

𝑏𝑒𝑓𝑓

ℎ
(Beam depth)

𝑏𝑤

𝑡𝑠

3. Check T-beam 

For positive moment:

• Let a = ts, then𝐴𝑠 =
+𝑀𝑢

∅𝑓𝑦 (𝑑−𝑎/2)
𝐢𝐧𝟐,

again find 𝑎 =
𝐴𝑠𝑓𝑦

0.85𝑓𝑐
′𝑏

(Here, b=beff) 

If 𝑎 > 𝑡𝑠 then T-beam, if 𝑎 ≤ 𝑡𝑠 then rectangular beam

• For rectangular beam, find reinforcement by trials taking 
b=beff

4.  For negative moment: (always rect. beam)

• Find reinforcement by trials taking= 𝑏𝑤
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[Exact 
solution]

[Exact solution]

[Approx. 
For design]
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𝐴𝑠 =
𝑀𝑢

∅𝑓𝑦 (𝑑 − 𝑎/2)
𝐢𝐧𝟐

𝑎 =
𝐴𝑠𝑓𝑦

0.85𝑓𝑐
′𝑏

Find flexural reinforcement (𝐴𝑠) 

Asmin =
3 𝑓𝑐′

𝑓𝑦
𝑏𝑤𝑑 ≥

200

𝑓𝑦
𝑏𝑤𝑑𝐴𝑠 ≥ Asmin,

Beam Design
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B) Two span continuous beam

[Exact 
solution]

[Exact solution]

[Approx. 
For design]
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Find Shear reinforcement (𝐴𝑠) 

Find 𝑉𝑢 and ∅𝑉𝑐

1. If, 𝑉𝑢 <
∅𝑉𝑐

2
−− −No reinforcement required

2. If,
∅𝑉𝑐

2
≤ 𝑉𝑢 ≤

∅𝑉𝑐

2
−−Minimum reinforcement required

3. If 𝑉𝑢 > ∅𝑉𝑐 −− − Shear reinforcement is required:

𝑠 =
∅𝐴𝑣𝑓𝑦𝑡𝑑

𝑉𝑢−∅𝑉𝑐

, ∅=0.75

Check smax (or Av,min)

**Still, for first two cases minimum reinforcement should be given**

𝑉𝑢= Shear at distance ‘d’ from support 

Vc = concrete shear strength = 2 𝑓𝑐′𝑏𝑤𝑑

Beam Design
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Beam Design
Detailing (Example):

Dimensions are assumed for 
demonstration of the example

Section B-B

3 #8

2 #6

#?? 
Stirrup @ 

?? “ c/c

3 #6

Section A-A

h
=

2
0

in
.

2 #5

2 #8

3 #610 in.

#?? 
Stirrup @ 

?? “ c/c

ts=6 “

**Stirrups are not shown here for clarity**

ln1=l1=18’

3 #82 #8

2 #5

h
=

2
0

in
.

ln1/8
=2’-3”

3 #6
2 #8

ln1/3
=6’

3 #62 #5 3 #6

2 #6
A

A

B

B

6"

Flexural Reinforcement:
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Beam Design

3. Detailing (Example): (Dimensions are assumed for 
demonstration of the example)

Section B-B

3 #8

2 #6

#?? 
Stirrup @ 

?? “ c/c

3 #6

Section A-A

h
=

2
0

in
.

2 #5

2 #8

3 #610 in.

#?? 
Stirrup @ 

?? “ c/c

ts=6 “

Ln1=L1=18’

2 #5

h
=

2
0

in
.

3 #6

2 #6A

A

B

B

6"

#?? 
@ ?? “ c/c

#?? @ ?? “ c/c #?? @ ?? “ c/c

Transverse (shear) Reinforcement:
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THANK YOU!

Any Question?


