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Phases of calculation under footings. 

First check the condition: 
(n . Seo\ . qa + (S, - n . Seo\) . q' /3) > qSLS . s, 
with qa maximum allowable stress within the colum (see § 5.2) 
and q'u soi! failure stress before improvement under a centered 
Joad. n = number of columns, S, =surface of the footing. 

Calculate the seulement w, without treatment according to the 
rules in effect. Thus the following can be determined: 
k, = qsL/w, 

2 The seulement equation for a column wco1 with stress at the head, 
qco\ 
W col= W · qcol · H/Eco\ 
where H is the level at which the seulement is calculated 
~, is a ratio that shows that there is a distribution of stress from 
the column to the soi!. 
Comment 1: In practice, H = min(2.5B; LJ is used since over 85% 
of soi! settlement occurs between 0 and 2.5B 
Comment 2: As an initial approach, use W = 1 (no distribution); 
when the distribution can be calculated, there is ~, = qm

0
/qcol 

where qmoy is the average of stresses in the column. 
For a homogenous soi! over 2.5 B, ~·mini = 0.67 

3 The column stiffness can be deduced and expressed as: 
kco\ = qco/wcol = Eco/(W · H) 

4 The stiffness of the entire "footing + column" structure at the 
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height in question: 
k = (k,. (S, - n. Sc01) + (n. k,01 S,01))/ (B . L) 

The following can then be deduced: 
the seulement after treatment at height H 
W,H= qSLS/k 
the final seulement after treatment 
w,r = w,H/0.85 the stress under the footing: q,01 = w,r. k, 
the stress within the column: q,01 = w,r. kcol 

Then check that the values are still within the range 
of pseudo-elastic validity: 
q,01 < limit of soil's elastic behavior 
and q,01 < limit of column's elastic behavior up to qasLs 
and that the final seulement, including that of underlying soi! 
layers is acceptable. 
Otherwise, start over from step 1 changing the number of 
columns, their diameter and/or footing size. 

Comment 1: This value q',, must be provided or approved 
by the geotechnical engineer. 

Based on a pressuremeter test: 
W, = qSLS (B . A/Ec +Ac\ . Ba/Ed) 
with A, = a . 'A./9 
Ad= 1.2 ('A./0,6)"/9 
and where Ec and Ed are the equivalent pressuremeter 
moduli corresponding respectively to the areas 
of spherical and deviatoric stress. 
Based on a CPT: 
W, = C . qSLS. B/Eso\ 
with E,01 = ac . q, where ac see § 5.5.1 
and C = 0.5 for isolated footings and 1.1 for strip footings. 

Eccentricity thresholds (applicable only 
when: Mx = 0 and My "' 0 or Mx "' O and 
My= 0). 
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Orientation of the ben ding moments. 

(7) Check that in the rare SLS, 75% of the surface 
of the footing remains compressed, that in the quasi
permanent SLS, 100% of the surface remains com
pressed, and then in the ULS, about half of the num
ber of columns remains under the entirely compressed 
surface sr' 

ULS 

Other methods 

(1) Other methods (without increasing M and M ) 
are possible. It is then necessary to make sur~ that tl{e 
reference value for the soil stress q'ref after the calcula-
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