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3.3 Design of footings:
Design Procedure for rectangular footing:

Stepl) To find column load

Q=Q1+Q2
Qi:=load in exterior column
Q2= load in interior column
Step2) Find the area of footing
VGIMEE
na 4s

qna = Allowable bearing pressure

Step3) Locate the line of action of the column loads measured from the centre of the
exterior column

F Q2%
LTQ 0,

Xo=centre to centre distance between the column

Step4) Define the total length of the footing
L - 2(.7? + 81)
e, = projection of footing

Step 5) Find the width of the footing

B - A
L
Step6) Find the actual area provided (A,)
Step 7) Find the actual pressure
_¢
qO AO

Amin

Step 8) Draw the shear force and BM diagram
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Step9)Determine the BM at the face of the column of maximum BM at the point of
zZero stress.
Step 10)Find the thickness of footing

Stepl11)Determine the required reinforcement for the maximum bending moment

SFD

EMD

1. Design a rectangular combined footing two column shown in figure. Take
allowable soil pressure as 100KN/m?,

Q1=600KN
Q2=900KN
J/’
' 3%0.311
0,15k X2=am L.05m
| ! a
! 6.3m 1 =6.3-(0.15+5)=1.15m

Stepl) To find column load
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Q=Q1+Q2=600+900=1500KN
Step2) Find the area of footing

1500
A=i ¢ = = 15m

< _ 7" 2
dna 9qs 100

Gna = Allowable bearing pressure

Step3) Locate the line of action of the column loads measured fronm the centre of
the exterior column
_ Q,x, - 900x5 B
*1 ~ ARG\ GO0 000

3m

Xo=centre to centre distance between the column

Step4) Define the total length of the footing

= 2(921 = el)
Bs. 0:3
€1=E=7=0.15m

Ei=12(3=0.15) =6.3m
e, = projection of footing
Step 5) Find the width of the footing

i SN,
e, o W

Step6) Find the actual area provided (Ao)
A, = BxL = 2.4x6.3 = 15.12m?
Step 7) Find the actual pressure

- g

qO Ao
_ 1500 99.2KN /m?
9o =512~ "7 /m

Step8) Actual pressure per meter

qo = 99.2x2.4 = 238.08KN /m
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=238.08x0.15= =00(-273.70=
+ | 16KN ‘ 626 PN
=A00-36=364K  SFD zaﬂglsgl‘ 15F
A
=157 43KNm
* +
=138.08x1.13x1.13/2
=23$.08x0.13x0.13/2 - =157KNm
=2 {TEN
=238.08x2 3752 372
=463 63K Nm
ENMD

Design Procedure for trapezoidal footing:

Stepl) To find column load

Q=Q1+Q2
Q:=load in exterior column
Q2= load in interior column
Step2)Find the area of footing
bam, i
na 4s

Gna = Allowable bearing pressure

Step3)Locate the line of action of the column loads measured fronm the centre of
the exterior column

7 = Q27
! Q1 + Q-
Xo=centre to centre distance between the column
Step4) Find x’
by
x'=x+—
2

. L L
Step5) FlndE +3
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L, _L
3% 53

Step 6) Find the width of the footing

2A 3x’

B, ="—(=—-1

Step 7)Find the actual pressure

Shear foree diagram

FANEEEVAN

Bending moment diagram

3.Design a trapezoidal footing for the two column shown in figure .Take allowable

soil pressure is 200KN/m?,
CE8591-FOUNDATION ENGINEERING



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

2000KN 1500KN

0.5x0.5m

|
| 6m <

©6.5m

Stepl) To find column load
Q=Q:+Q2=2000+1500=35000KN

Qi:=load in exterior column

Q2= load in interior column

Step2)Find the area of footing

A= =2-175m?

dna ds

Gna = Allowable bearing pressure

Step3)Locate the line of action of the column loads measured fronm the centre of
the exterior column
e Q23
Q1 + 0
_ 3000x6
1= 73500

Xo=centre to centre distance between the column

Step4) Find x’

= 2.57m

x'=x+
0.5
x’ =257+ 7 = 2.82m

Step 5) Find

)

N |
w

<
x <
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Step 6) Find the width of the footing

B_2A3x’ .
= (- 1)

2x17.5 /3x2.82
= ( — 1) = 1.62m

B2 =55 6.5
2A
31 == T - Bz
2x17.5
By =————162=376
Step 7)Find the actual pressure
_Q
qo = A_o
3500
D25 200.17KN /m?

Step 7)Find the actual pressure per meter

q, = 200.17xB,
q, = 200.17x3.76

=752.63KN/m
q, = 200.17xB,

g, = 200.17x1.62

=320.03KN/m
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752.13x023=188 3KN

A

0 0
./ Shear force diagran/
=2000-133.3=1811KN
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2000KM 1500KMN
m{\u'\/‘uuuwm_/
S D
A B
752.00KN/m 320.03KN/m
1| | L
Bm
0.25m l ] o 54‘
=1500-80=1418KN

320.03x0.25=80EIN

=3ED.DExD.EixD.25.’2=

10KNth
T o

T32.070 23x0.25/2
=23.3KN

Bending moment diagram

Strap footing:
Design Procedure for strap footing:

Step 1: calculate length

L1 = 2(8 + OSbl)

Step 2) calculate Rq

Q1%
R, =
S—
Step 3) calculate R,
R, =(Q1+Q2) — Ry
Step 4) calculate A;
R
Al = _1
Qna
R
AZ = _2
Qna
Step 5)calculate Pressure intensity
Aq
B, =—
1 Ll
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Ry R
=7 %B, A4,
R, Ry
2= B, 4,
| a1l Q2
| \
| \
. |
| f |
r\\ /]\
| ]

RI1 - R2

L1

/\
L/ SFD |
8D A

3. Design a strap footing for two columns with Centre to center distance6.5m and
distance between the reactions is 55 m. The allowable soil pressure is
120KN/m?.take eccentricity of footing of column is 1.The size of the column is
0.5mx0.5m
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Q1=800E QI=1400KN
L .
[ )
2=0.5m
<+ e
s : .
0.3m=0.5m L 0 3mx0 3m
oy A
L=
0'%5
" el R1 ==3.5m B2

L1

Step 1:calculate length
L, =2(e+ 0.5b,)
L; =2(1+ 0.5x0.5) = 2.5m
Step 2) calculate R;

Q13
R, =
e
800x0.5
R1 =, T — 94545KN

Step 3) calculate R;
R, =(Q1+ Q) — Ry
R, = (800 + 1400) — 945.45 = 1254.55KN
Step 4) calculate A;

R; 945.45 .

A = = = 7.878m
na 120
R, 1254.5 5

A, = = = 10.45m
na 120

Step 5)calculate Pressure intensity
B _A1_7.878_315
VR, T 2

Ry Ry 94545
- L,xB;, A, 7.878

q1 = 120KN /m?
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qz

R, R, 125455
~ L,xB, A, 1045

ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

= 120KN /m?

B, = /A, =V10.45 = 3.23

Pressure intensity per meter,
q, = 120x3.15 = 378KN/m
q; = 120x3.2 = 387.6KN/m

el

R1 -

R2

11

SFD

=800-472.3=3273KN

Jff_—__-h-‘-\‘\._

=3.-m 2372=205 31KNm BMD

\A;E?'.631.6231.61-"2=i1}8.61161m

CE8591-FOUNDATION ENGINEERING



Mat Foundation:
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4. A plan of raft foundation with column load as shown in figure .Calculate the soil

pressure at point A,C,D,F The size of mat 1s16.5x21.5m all column are 0.5x0.5m in

the section .The allowable soil pressure is 60KN/m?.Determine the soil pressure at

the point.
v
/  0.25m
400 500 350
- (1) j
Tm
_ / // i 3.5m
< 1500 150p TF00KN X
35 - Tm
ia
= // i
TSUOEIN shoew () 1200KN
Tm
e YR
450F(_1( S00K™M 350K
qg 8m Sm 0.23m
0254 “‘{
Solution:

Stepl) Area of mat

A = bxd=16.5x21.5=354.75m?
Step2)Calculate the moment of inertia

bd®> 16.5x21.5°

Ly = 5 5 = 13665.26m*
Lo db® 215x165° _ 8048 374
Yyeoo12 12 '
Step 3) Calculate Moment:
M, = Qxey
, B
e =X — >
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X' = lel + Q2X2 + e +ann
Q

= 17000 [(400 + 1500 + 1500 + 400)x0.25]

+ [(500 + 1500 + 1500 + 500)x8.25]
+ [(450 + 1200 + 1200 + 30)x16.25]
x' =781m

16.5
ey =781 ——==—0.44m

M, = 11000x(—0.44) = —4840KNm
M, = Qxe,
, d
ey == = E
,  Q1y1 +Qyp + . +0nYn
] Q

= 11000 [(400 + 500 + 450)x0.25] + [(1500 + 1500 + 1200)x7.25]

+ [(1500 + 1500 + 1200)x14.25] + [(400 + 500 + 350)x21.25
y' =10.65m

21.5
ey = 10.65 — T = 0.1m

M, = 11000x0.1 = 1100KNm
Step 4) Calculate soil Pressure:

M,x M
g =2 Mx My
AT, T

_ 11000 4 4840x 4 1100y
 354.75  8048.39 ~ 13665.27

q =311 0.6x £ 0.08y
Soil pressure at A=31 — 0.6x8.25 + 0.08x10.75 = 26.91KN /m?

q

Soil pressure at C=31 + 0.6x8.25 + 0.08x10.75 = 31.81KN /m?
Soil pressure at D=31 + 0.6x8.25 — 0.08x10.75 = 35.09KN /m?
Soil pressure at E=31 — 0.6x8.25 — 0.08x10.75 = 25.19KN/m?
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