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Outline of the lecture

1. Floor Slab Design

a) Preliminary determination of slab thickness

b) Load and Moment Calculation

c) Design and Detailing of a typical floor slab

2. Preliminary determination of beam depth
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➢ Rounding

• Upper rounding to nearest 0.25” for t<6”

• Upper rounding to nearest 0.5” for t>6”

Slab Design
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1. Determine Thickness

2. Design Reinforcement

3. Detailing

Design of a Typical Floor slab
Design Steps:

l= Larger of

(clear span + d)

or c/c spacing
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Determination of Minimum slab thickness for 

𝒇𝒚 =500 Mpa:

➢ S1:

𝑡𝑚𝑖𝑛 =
𝑙

10
× 0.4 +

𝑓𝑦

685

𝑡𝑚𝑖𝑛 =
4 × 12 + 5

10
× 0.4 +

500

685
= 5.98 𝑖𝑛.≈ 6 𝑖𝑛.

➢ S2: 𝑡𝑚𝑖𝑛 = 4.26 ≈ 4.5 𝑖𝑛

➢ S6: 𝑡𝑚𝑖𝑛 = 4.97 ≈ 5 𝑖𝑛
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Slab Design

1. Thickness determination:
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• Loads and moments are to be calculated

• Required reinforcement to be calculated

• Detailing to be done
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❑ DL :

• Slab (ts=6 in.) : 75 psf

• FF : 25 psf

• PW : 30 psf

❑ LL (Residential) : 40 psf

𝑤𝑢 = 1.4DL + 1.7LL = 250 psf

Example

1. Dead Loads:

a. Self Weight of Slab

b. Floor Finish

c. Partition Wall Load = (Wall Volume × Unit wt. of brick) lb

=
(Wall Volume × Unit wt.of brick)

Slab Panel Area
psf

2. Live Loads

Loads: Gravity Loads for slab design
2. Reinforcement determination:

Slab Design
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Slab Design
2. Reinforcement determination:
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Slab Design:

A) Two span continuous beam with overhang

[Exact solution]

[Exact solution]

[Approx. 
For design]
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Section A-A

ts

w = wu

Wall Wall

Beam

Taking strip of slab of width=1ft

𝑤 (𝐩𝐞𝐫 𝐥𝐢𝐧𝐞𝐚𝐫 𝐟𝐨𝐨𝐭) = 250 psf × 1 ft = 250 lb/ft

For 𝑋 = 𝐿 = 15 ft,

+𝑀𝑢(𝑚𝑎𝑥) =
𝑤𝐿2

10
= 6.255 k. ft/ft

−𝑀𝑢(𝑚𝑎𝑥) =
𝑤𝐿2

8
= 7.82 k. ft/ft
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Moments in slab (𝑴𝒖) :

Like a Two span continuous 

beam with overhang

Section A-A

ts

𝐿 = 𝑋 (𝑖𝑛 𝑝𝑙𝑎𝑛)

➢ Similarly find moments in all critical locations shown

➢ Check drequired, from Mu(max)= 𝜑𝜌𝑓𝑦𝑏𝑑2 1 − 0.59
𝜌𝑓𝑦

𝑓𝑐
′

• 𝑑 = ts−1”, ……………….if d>drequired then ok

➢ Find reinforcement required in those locations

➢ Check calculated reinforcement with minimum 

reinforcement requirement (for temp. and shrinkage)
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𝐴𝑠 =
𝑀𝑢

∅𝑓𝑦 (𝑑 − 𝑎/2)
𝐢𝐧𝟐/𝐟𝐭

𝑎 =
𝐴𝑠𝑓𝑦

0.85𝑓𝑐
′𝑏

As ≥ As(min)

Find reinforcement (𝐴𝑠) and rebar spacing: Minimum Reinforcement: For temperature and shrinkage-As(min)

Example

Along shorter direction:

Mu=5.625 k. ft/ft

If, fy=60 ksi and fc’=4 ksi, then 𝐴𝑠 = 0.26 in2/ft

We choose #3 (10 mm) bar (Area= 0.11 in2)

Spacing, 𝑠 =
0.11

0.26
× 12 = 5.07 in. c/c ≈ 5 in. c/c

Minimum Reinforcement: 0.0018bt = 0.1296 in2/ft

So, As ≥ As(min) ……..(ok)

Along longer direction:

As = As(min)=0.1296 in2/ft (#??? @???  in. c/c)

Smax= smaller of (3ts and 18”) for main bars (ACI 7.6.5)

& smaller of (5ts and 18”) for temp-shrinkage bars 
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Slab Design
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3. Detailing:
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Slab Design
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d=5 in

Ln1=L1=9’

#??@ ??  in. c/c

#3 @ 10  in. c/c

#??@ ??  in. c/c#??@ ??  in. c/c

#3 @ 5  in. c/c As(temp)

1 in

ts=6 in

3’

1’-2”

L2/32’-3”

3. Detailing (Example):
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Slab Design

Bar cut off: Nilson,
Darwin and Dolan
(14th ed.)

3. Detailing:

• At least 1/3 of +As at
midspan must be
continued over the
supports
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Determination of beam depth

Beam (Preliminary Depth):
• Calculation
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Report

1. Slab:
• Plan view

• Calculation:
a) Thickness determination
b) Moment calculations
c) Reinforcement determination and design

• Drawing and detailing:
a) One plan view showing reinforcement along both 

directions with legends and proper detailing
b) One section through shorter direction with proper 

detailing (show appropriate bar cut off)

2.  Beam (Preliminary Depth):
• Calculation


