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Pad footing

e Design of dimensions
e Design of plain concrete pad footing
e Design of reinforced concrete pad footing

e Drawings (shape and reinforcement of
footings)




Difference between PC/RC footing

e Difference is in load-bearing angle
e For plain concrete, load-bearing angle is

approximately 60°

e For reinforced concrete, the value is 30-45° =>
footing can be thinner, but you have to use the
reinforcement

/<60° ‘ 45°

H_I

Without reinforcement, Reinforcement changes
only this part is effective load-bearing angle




Loadings

Ny, Hegq, Mgy — maximum values in the foot of
inner column from 1st task

Ed
i
\ 4 Ed | N

e Same for plain concrete and reinforced
concrete footing



Loadings

o Self-weight of the footing can be estimated as
G, =0.IN_,

e Design strength of subsoil (sandy gravel)
R, =400 kPa




Loadings

e Eccentricity of loading

_ Mg +Hg, -h
N, +G,

/ Height of the footing
e

GOj NEd




Horizontal dimensions (width)

e The height of the footing is unknown, but we
can estimate it from the assumption o = 60 °

b~
= o.tanoL = (—Q\b&)‘tqu

This is not the same g as
the span of the frame!!!




Horizontal dimensions

o Effective area of the footing (from eq. for soil
load):

G:NEd+GOSRd — A\eﬂ:ZNEd-i_GO

Aty R

o Width of the footing b is also given by
quadratic equation from geometry:

Ay =b-(b—2e)

K b/2-e|£b/2—el,




Horizontal dimensions

e From these two equations we can obtain a
quadratic equation => two roots, only one of
them will make physical sense

> NEd + GO
eff — R
d

—b-(b—
A (b—2e) ) ‘ ‘Ma

A




Horizontal dimensions
e Calculate real value of 6— round to 50 mm.

e For further calculations, calculate estimations of
h, e and A+

L -
h= o tane =( JD&)JWW

M. +H,, h‘/

NEd +G0\G[Ld —1.35-25-p h,
Ay =b-(b—2e)

e =



Plain concrete footing

e Footing can be modelled as cantilever of length a
e Design stress that bends the cantilever:

NEd
O = N Stress curve in
A?ff 5 M theoretical-supportl
e Bending moment per unit*: A, of the gantllever
it =
< , ‘
1 R
m, ==oc4a [kNm/m] R ?
2 0 g |
ety f
_\Jk - - =
l ‘+G“e*
% 3 \_j\iﬂl q*-ol

* We assume transversal width as 1 m. M,



Plain concrete footing
e Tensile strength of concrete:

Factor expressing the effect of Characteristic tensile strength of

additional shear stresses, 0.8 concrete, see table (1st task)
f . act 1:ctk,O.OS
ctd
/7/ c

Partial factor, 1.5

e Real height of the footing (round to 50 mm):

a |30,
0.85Y\ f_,

h>
-

Effect of shear




Plain concrete footing
e Calculate real values of e and A

MEd'I'HEd'h/ 085 \
N, +G,

B ¥ O T Gy4 =1.35-25- b%h,
Ay =b-(b—2e)




Plain concrete footing

e Check of the footing — 2 conditions:
1. Tensile stress < tensile strength of concrete

- c __ C
. = = < f

ct
W Lpne
Here we take b = 1 m as 6
we calculated m_ per 1 m

2. Stress under the footing < strength of subsoil

Self-weight of the footing (NOT

o = I\IEd T GZ R the estimated Gybut calculated
o — 4 Gy 4 from real dimensions of your
Aeff footing)

e If any of the conditions is not checked, the

footing should be redesigned (in the homework,
just propose the change, do not recalculate).



Reinforced concrete footing

e Choose /= a(load-bearing angle 45°)

e Calculate ¢ A+ and o4 (different values than plain
concrete footing)




Reinforced concrete footing

e Reinforced concrete footing can be modelled as
cantilever with the length of:

|, =a+0,15b,

Ngd Napeh

M N 'Leore;E'c\cdw
€d vetnuH komzo(y
) \‘ B,
TI “‘ ?




Reinforced concrete footing

e Calculate m_(the same formula as for plain
concrete footing, but use /. instead of a)

m _1012
C_Z d'k



Reinforced concrete footing

e Design and check bending reinforcement —
calculation procedure is the same as for slabs or
beams (as,eq = @ pery mm = dg o > X = Z =

Mpq)-

e Value of m.isin kKNm/m =>useb =1min
calculation of reinforcement !!!

e Use cover depth 50 mm, 14 — 20 mm rebars (use
bigger diameters only if necessary)



Reinforced concrete footing

e Check the stress under the footing (2nd
condition for plain concrete footing)

o Ng, +G <R,

Aeff




Reinforced concrete footing /7,

o If load-bearing angle is 0) N
lower (close to 30°),
punching reinforcement
may be required L S iy

« One has to look for R
critical position of control
perimeter 0,5d < r, < 2d %///////////%
Where Vpq i — Vgq; IS / Y
minimal (iteration) % o

e Eventually, punching //////////// %
reinforcement should be h | b | b A= A
designed in this L
perimeter L

punching
ontrci erimeter

o

NI

——
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Drawings

Section — shape +

Starting reinforcement for
columns (same as column
reinforcement)

Ties — see column

reinforcement
I | &
2
'I-I. | REFMFORLCEMENT FOR TRANINVERSE =2 |
= T SRR SV et
| ==
—_— . = E
E 3} 2 %
/ €, £ <
/ (=)
950 400 950 N J-:.
2300 :.:“"« (Z) TIE 96 a 300 mm
g’\ 2 L=1450 mm
. Shapes of
) 3 HES
.‘___,GI.E a 150 mm .L -SEBEI mim rebaI’S
LIST OF F{EINFDRCEMENT |
| 2 | engtn] pieces :'Im'_i?['t“]': |
L|st of reinforcement {25y
(not needed in HW) h—=A
[ g 8 L] | 1,20
Notes Linit webght [kg'm] 0, .u¥/ 54|
Weight of steel [kg] 0,91 ES 24|
Total weight of stesl 15,91 |
MATERIALS!
CONCRETE C20/25 : =
STREL 8300 Drawing title -
COVER DEPTH 50 mm lail/1e
AXIAL DIMENSIONS OF REBARS Checked by prof. KLOENER 1:25

reinforcement, middle part

Calculate the amount of
reinforcement. Bulk
density of steel is
7850 kg/m3

TWO DRAWINGS -
one for plain
concrete and one for
reinforced concrete
pad footing



