
F i D iFooting Design



Types of FootingTypes of Footing

Wall footings are used to 
support structural walls that 
carry loads for other floors 
or to support nonstructural 
walls.walls.  



Types of FootingTypes of Footing

Isolated or single footings
are used to support single 
columns.  This is one of the 
most economical types of 
footings and is used whenfootings and is used when 
columns are spaced at 
relatively long distances.  



Types of FootingTypes of Footing

Combined  footings usually 
support two columns, or 
three columns not in a row.  
Combined footings are used 
when two columns are sowhen two columns are so 
close that single footings 
cannot be used or when one 
col mn is located at or nearcolumn is located at or near 
a property line.



Types of FootingTypes of Footing

Cantilever or strap footings
consist of two single 
footings connected with a 
beam or a strap and support 
two single columns. Thistwo single columns.  This 
type replaces a combined 
footing and is more 
economicaleconomical.  



Types of FootingTypes of Footing

Continuous  footings
support a row of three or 
more columns.  They have 
limited width and continue 
under all columns.under all columns.    



Types of FootingTypes of Footing

Rafted or mat foundation
consists of one footing 
usually placed under theusually placed under the 
entire building area.  They 
are used, when soil bearing 

it i l lcapacity is low, column 
loads are heavy single 
footings cannot be used, 
piles are not used and 
differential settlement must 
be reduced.be reduced.    



Types of FootingTypes of Footing

Pile caps are thick slabs 
used to tie a group of piles 
together to support and 
transmit column loads to the 
piles.piles.    



Distribution of Soil PressureDistribution of Soil Pressure

When the column load P is applied 
on the centroid of  the footing, a 

if i duniform pressure is assumed to 
develop on the soil surface below the 
footing area However the actualfooting area.  However the actual 
distribution of  the soil is not 
uniform, but depends on may f p y
factors especially the composition of  
the soil and degree of  flexibility of  
the footing.



Distribution of Soil PressureDistribution of Soil Pressure

Soil pressure distribution in Soil pressure distribution in cohesiveSoil pressure distribution in 
cohesionless soil.

Soil pressure distribution in cohesive 
soil.



Eccentrically loaded footingsEccentrically loaded footings







Eccentrically loaded footings ExampleEccentrically loaded footings Example
Isolated Footing M

D.L = 900 kN
L.L = 450 kN
Ms = 150kN.m
Mu=200kN.m
qall =200kpa
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Ultimate pressure under footingp g
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Check Punching Shearg

[ ]
tiit bll thF

3720)400530(4
iV

cmbo =+=
φ

5.24641000/3720530
3
2575.0

3
'

 

:equation  suitablecolumn the squareFor 

kNdb
f

V

isV

o
c

C

C

=×××==φφ

φ

( )          17985.25.3

33

4
)245166245166( kNVU =×≈ +++



Check Beam Shear
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Bending moment design
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Bending moment design 2 5m
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Footing DesignFooting Design 
Part II

C bi d f tiCombined footing



Example 1Example 1
Design a combined footing As shown

kPamtq netall 200/20 2
)( == 225 mmNfc =′

2420 mmNf y =



Dimension calculation
Th b di i if di ib d l dThe base dimension to get uniform distributed load

800 kN 1200 kN

2000kN

1200 kN

A

x2=6.2m
x1=0.2m

x

A

x 800(0.2)+1200(6.2)=2000(x)
x = 3.8m

800 kN 1200 kN

Try thickness

2x =7.6 m

Try thickness 
=80cm



Area required
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Check for punching Shear
d = 730 mm
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Draw S.F.D & B.M.D

Stress under footing f g
= 190 *1.8 = 342 kN/m



Check for beam shear
b = 1800mm, d = 730mm
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Bending moment Long direction
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Bending moment Short direction
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Under Column B
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Footing Design g g
Part III

Combined footing, strip footing, & Mat foundationCombined footing, strip footing, & Mat foundation



Example 2Example 2
Design a combined footing As shown

kPamtq netall 180/ 18 2
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2420 mmNf y =



Dimension calculation
The base dimension to get uniform distributed load
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Check for punching Shear
h 750h= 750mm
d = 732 mm
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Draw S F D & B M DDraw S.F.D & B.M.D



Empirical S.F.D & B.M.D
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Check for beam shear
d = 665mm

0.150.815at 
)(21 L

x

x
yb
+=

×+=
d = 665mm

6961000/170066525750

17007.15.1)(21 35.4
965.0

kNV

mmm

φ =×××=

==×+

668critical)most   the( face Bcolumn  from at  .

6961000/1700665
6

75.0 

U

C

VV

kNdVMax

kNV

φ

φ

<

=→

=×××=

    CU VV φ<

Y=1.5m b

1mx

4m



Bending moment Long direction
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Bending moment Short direction

Under Column A
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Under Column B
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Reinforcement details



Example 3 (Strip footing)Example 3 (Strip footing)
Design a combined footing As shown

kPamtq netall 200/20 2
)( == 225 mmNfc =′

2420 mmNf y =



Dimension calculation
The base dimension to get uniform distributed load

800 kN 1280 kN

3040kN

960 kN

Assume
L1=0.6 x1=5.2m

A

x2=10 7m L2

x
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800(0 6)+1280(5 1)+960(10 6)800(0.6)+1280(5.1)+960(10.6)=
3040 (x)
x = 5.65m,  
2(x)=11.3m
L2=11.3 - (10.6)=0.7
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Check for punching Shear
h = 700 mm
d=630mmd=630mm
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You can check other columns



Draw S.F.D & B.M.D Stress under footing 
= 195 *1.8 = 351 kN/m



Check for beam shear
b = 1800mm, d = 630mm
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Design Short direction as example 1 (lecture 11)



Reinforcement details



Mat Foundation





Check for punching Shear



G l E l R f 2General Example, Ref. 2

Modified load



General reinforcement details


