Single Footing design
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Estimate the soil reaction (q)

U=1.2+«D.L+1.6x*L.L
U

1= BL
Remove the eccentricity

Check the allowable or the ultimate bearing
capacity

qQu = CNcF¢sFcqF¢i + quFququqi

+0.5YB'N,FF,4F,;
Or Terzaghi’s Equation
gy = CN¢+qN, + 0.5YB'N,
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Check the total settlement
Sr=8c+Sg<25mm
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Draw the shear and bending moment
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My = @Asfy(d =2) o (2)

df;
My = @pbdf,(d — 2
My = @pbd2f, (1 — 22 3
v =0pbd?fy (1= 75) (3)

Minimum steal area

A;(Minimum)=0.0018 Bd

Examplel: Design of single footing with axial load

A square single footing is required to resist 1000KN axial dead load and 350 KN live load
imposed from a square column of 400 mm*400mm. The soil physical and mechanical
properties are presented in the figure. f.'= 30 Mpa, f, =430 Mpa , w =3.5%. The
primary and secondary settlements were occurred after 0.5 and 1 year respectively.
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Solution:

Determination of saturated soil density

Uy Uy

Assumev, =1m3, n=— , 0.35=

v, = 0.65m3

17" 1m3’
Wg _ Wy _
Gs=1—» 2.6 = evms + Ws=16.9KN/m3,

assume w = 3.5% = 0.035

wetw WtV * 16.9+0.35x%10
Vsat = w _ Ts el =20.4KN/m3

V¢ V¢ 1

Y = VYsat — Yw = 20.4 — 10 = 10.4KN/m3

w.+w w.etwexw w(ld+ow 16.9(1+ 0.035
o Wstwy witwire w1t 169 ) 17.5KN /m3
2 2 2 1m3

Assume square footing of dimensions (B*L)

Terzaghi’s Equation for square footing

qu = 1.3CN; + qN, + 0.4YBN,

For =20°, N;=17.69, N, =744 , N, =3.64

Since the water table is within the lower edge of the footing, therefore
q =2mx*17.5KN/m3 = 35 KN/m2

To determine Y, d=0

Y=y +2(y—v) =y = 104KN/m3

Gy = 1.3 %20 % 17.69 + 35 % 7.44 + 0.4 % 10.4 * B x 3.64 = 720 + 15.1B

1.2¥1000+1.6%350
BZ

1760 = 720B? + 15.1B3

=720+ 15.1B

1760 = 720B% + 15.1B3 B=1.53m take B=1.55m



Settlement Check
1- Sc

After width of footing has been obtained, now we have to check the total settlement as
follows:-

The overburden pressure to the center of the layer is

0= Vyerhi + Yhy, = 17.5% 2m + 10.4 * 2 = 55.8KN/m2

Ao = ¢ = 1769 = 139KN /m2
T B+DL+2Z) (155+2)(155+2) /m
. CcH ] o+ Ao
¢ 1+ €o Og( (1) )
_ 0.35 — 0.538
€0~ 0.65
0.3%4 55.8+139
Sc=—rl (W) = 0.423m = 423mm too much
Now increase B step by step until the obtained the settlement value meets the
allowable limits
Take take B = 13m
Ao = ¢ = 1760 = 7.8KN /m2
= BTDLTD) (3+na3ztz BKN/m
T 1+e, °9( o
035 0.538
€0 =065
0.3+4 55.8+7.8 L
Sc = T 0536 ( —r ) = 44.4mm this is in the range 25-50mm
ok
2- Ss

C, = 0.002
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log=13a

0.01 =

_ Cq __ 0.002
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= 0.0013

. t 1
S¢=C,H +log—=0.0013 * 4 x log— = 1.5mm
ty 0.5

Sr=44.4+1.5=459mm 0.k

Reinforced concrete design

U = b.d@(0.34)VFc

by =4%04+4d =16+ 4d

1760 = (1.6 + 4d)d * 0.85 * 0.34 * 100030

1.11 = (1.6 + 4d)d, d=0.36 m, H=0.36 +0.075 =0.435m =45 cm
Netd =45—-75=375cm
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Punching Check
Vitax punching = 0-33y/f¢ = 0.33v/30 = 1.8 Mpa
. u __ 1760/1000
Vpunching = bod — 3(0470375)0375 1.514 Mpa < 1.8 Mpa ok
Chear Check
Ve max = 0.17./fc = 0.174/30 = 0.93 Mpa
y =L = 889/199 _ 18 Mpa < 0.93 Mpa ok
Ld 13%0.375
M, = @pbd? Py
v = 0pbd’f,(1 =172 (3)
2860*1.7=0.85p * 13 * (0.375)2 * 430 * 1000 (1 - "*430)
1.7%30



0.0073 = p(1 — 8.4p)
p = 0.008

As = pbd = 0.008 * 13 % 0.375 = 0.039m2 = 39000mm?
Min reinforcement = 0.0018Bd

Min reinforcement = 0.0018 * 13 x 0.375 = 0.008775m2 < 0.039m2 ok
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Reinforcement arrangement



