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Spread Footing
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Design of Spread Footing

e Plain concrete footing (P.C.)

P

Area=A*B =+t > Eq.(1)
da _
(A—a)=(B —Db) > Eqg.(2) optional iPG'S
Solve Eqgs (1)&(2) to get Aand B ) l
Assume thickness of P.C.: ol ipﬂ
t = (0.25 to 0.50) () ]
Dim. of PC. = A*B *t > at




Design of Spread Footing

Reinforced concrete footing (R.C.)
X = (0.80 — 1.00) * ¢t
A =A—2X B, =B -2X

P
pn — i.s
Al B1 l

[(Al—a)/2]2 G.S

I\/II:pn 2

t
M y

d=C

b*F

cu Pn

t, =d +cover

Steel cover=5.0 to 7.0cm

Dim. of R.C. = A, *B,*,

B.M.D




Design of Spread Footing

e Shear Stress:

!PG.S
A —a a
Q, = pn*( g —dj e ]
(<~ 4
0, = o <, ,\ <
b *d .
fcu | :
Uy =0.75 (1) «- | Pn
2 ;
< A

If g, > q,,, Increase d /m/m/ \
’ SFD
Notes: i JH/N/

*No shear RFT in Footing.

' Q,: shear force at critical sec. (11). !

| (- Ultimate shear strength.

| (. Shear stress.




Design of Spread Footing

Punching Stress:
G.S
Q, =Fss — P, *[(a+d)*(b +d)] tJ::
P
Ap =d*2*[(@+d)+(b +d)]
Qp a2 a a2
q A A T
p Ap
W%

Gy =[05+@/D)] o 170 <Fu T7e ot

1 J.

! 1 i H
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Ifg, > q,,, Increase d




Design of Spread Footing

Footing Reinforcement:

Which is required?
Top or bottom RFT

G.S

why?

M, fJI

AS: *A * i
f,>d*]j

Notes:

*Minimum number of bars per meter is five.
*Minimum diameter for main RFT is 12mm.
*Number of bars may be taken 5 to 8.

*Diameter of bars may be selected from 12 to 18mm.

a
Main RFT
A 5012/m’
fain RET
: {doee 5012/m"
A, -
B.M.D
+ +




Design of Spread Footing

e Example(1):

Make a complete design for a footing supporting a 30cm X 60cm
column load of 230tat ground surface (G.S.). The foundation
level is 1.5 m below G.S. and the net allowable bearing capacity is
1.75kg/cm2. Make the design considering the following two cases:
1- with plain concrete base

2- without Plain concrete base

' a=060m. B=030m | £, = 250kg/cn?.
| Pg.s=2300m’ | ' £, =3600kg/cn?
' g, = 1.75kg/en? = 17,5,




Design of Spread Footing

e Plain concrete footing (P.C.)
P., 230*1.15

Area=A*B = = =15.11m" _
d. 17.5 Dim. of PC. = 4.05*3.75 *0.30
A*B =15.11m? » Eq.(1) ;
(A—-a)=(B -b) EP
(A—B)=0.30 — A =B +0.30— Eq.(2) i |
Solve Egs (1)&(2) toget Aand B oS a
(B +0.30)*B =15.11m? )
B2+0.30%B —15.11=0.0 " |
, }
2 *1 % !
5 _ —0.30++/0.30° +4*1*15.11 _ — ]
2*1 A,
A =3.75+0.30 = 4.05m — A -

Assume thickness of P.C.: = 0.30m




Design of Spread Footing

Reinforced concrete footing (R.C.)
X =0.30m

A, =4.05-2%0.30=3.45m

B, =3.75—0.60 =3.15m

*
0 - Pes _ 230*1.50 3175 /m?
A *B, 3.45*3.15 P,
GS
M, n[(Al—a)IZ]Z
2 i 5
2 4 i
M, =3L. 75[(345 060)/2] =32.23mt/m' Y ;
Py
* 5 !
=C 32.23710° _ o6 77— 60cm ) Aji
\/ 100* 250 « ;
i BM.D

t, =60+5=65cm L

Dim. of R.C. = 345 *3.15*65




Design of Spread Footing

Shear Stress:

!PG.S
Qs =P, *(Al_a_dj a
2 G.S ;
(<~ 4
Q. :31.75(3'45;2060—0.60) =26.19%t/m' | M
4
*103 I
Js = 9, = 26.19710 =437t /m? (1)« - P
b*d  100*60
AJ

q,, =0.75 | o =o.75,/@ =9.68t /m w
A 1.50

q, <Q,, — safe shear

Notes: ' Q,: shear force at critical sec. (I1).

-No shear RFT in Footing. | Q- shear stress.

0y, Ultimate shear strength.
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Design of Spread Footing

e Punching Stress: ’
G.S
Q, =Pss =P, *[(a+d)*(b +d)] )
4
Q, = 230*1.50—31.75*[(0.60+O.50)*(0.30+0.50)] =317.1t b
A, =d*2*[@+d)+(b +d)] . Al
a2 ‘% a2
A, =0.60*2*[(0.60+0.60) + (0.30+0.60)] = 2.52m? T
>* 3
a, :Qp _317.10 140 =12.58kg /cm? /2 i
A, 252*10 [ 5 Sl O R A
o/ ’

O =[0.5+ (B /@)]\f, /7, =250/1.50 =12.91

dq, <d., —safe punching




Design of Spread Footing

Footing Reinforcement:

A

M, 32.23*10°

= _ = =21.50cm’
f,*d*j 3600*60*0.695

G.S

A, (short dir.)= 9p18mm/m’

oef

A, (long dir.)= 9p18mnym’

0.60

(9¢18/m)
| 9418/ m")

s .' o @ gf—

345! ,
BM.D
+ : *
£ 1+




Design of Spread Footing

Problem(1):

Make a complete design for a footing supporting a 25cm X 50cm
column load of 150tat ground surface (G.S.). The foundation
level is 1.5 m below G.S. and the net allowable bearing capacity is
1.50kg/cm?. The column location with respect to neighbors is

shown in Figure.

. 1.50m 3¢ 0.50 )

A




Design of Spread Footing

e Problem(2):

Make a complete design for a footing supporting a 25cm X 50cm
column load of 120tat ground surface (G.S.). The foundation
level is 1.5 m below G.S. Soil Profile under footing is shown in

the Figure. Allowable settlement is 2.0cm.

K
3.00 C,=1.00kg/cm?
§ m,=0.10cm?/kg
C,=0.50kglcm?
5.00 m., =0.06cm?/kg
¥




Design of Spread Footing
e Problem(3):

Prove that the unconfined compressive strength of saturated clay
can be considered as the allowable net bearing capacity of this
clay.

Que =CN A +7,D; N A, +7,BN Aj --weeoo-(ECP:202/3) Eq. (3-8)
0y =C,N_Ai. =C, *5.14*1.30*1.0 = 6.68C,

F.S. from Table (3-3) ECP:202/3

_ qult — 668(:” :2.6(K:u ~ 2Cu :qu
FS. 250

da




Design of Spread Footing
e Problem(4):

A large footing settles more than a small one resting on the same
ground profile and subjected to the same stresses. Give reasons
using neat sketches.




