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What is French practice for design of embedded walls ?

* Use of « traditional approaches », based on safety factors applied to

global resistances (RFA) rather than partial factors directly applied to
soil resistance parameters (MFA)

e Use of « traditional models », in combination with numerical models
(as necessary) :

v Earth pressure coefficients (Caquot, Kérisel & Absi)
v Subgrade reaction software (1970’%)

* Intensive use of geotechnical monitoring and observational method



What is French practice for design of embedded walls ?

e Use of soil parameters derived from in situ tests (in addition with lab
tests)

v Pressuremeter tests (L.Ménard) => Ev P
E,, (deviatoric stress path) => E,,/a (oedometric or triaxial stress
path)

v Phicometer (G.Philipponnat) => @, c
ISO/DIS 22476-16 “Phicometer Borehole Shear Test”
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Nailed structures => MFA
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Embedded walls => RFA
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Limitations of traditional models

e Limitations relative to anchored walls
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Limitations of traditional models

e Limitations relative to arching effects
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Limitations of traditional models

e Limitations relative to arching effects
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Subgrade reaction models

e Limitations relative to the conceipt

N . Kp
Simplified behaviour
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rade reaction models
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Subgrade reaction models

a = « mteraction height »
(say: y > 20% . ymax)

* Synthesis of back-analysis:
k#3.6.(E,/a)/a

* Theoretical prediction:
a#1.5.1, withl,=(4.El/k)V4

* Finally: a#1.7. (El / (E,,/a)Y/3
and:
k#2.(E,/o)*3 [ (EI)/3



Subgrade reaction models
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Subgrade reaction models

eLimitations relative to deep water pressures

VAN
VAN

a=15.l, e

k =3.6 . Ey/(c.a) k=3.6. Ey/(a.a)

|

=> Kk # 2. (E,/a.)*3 | (E1)13 a=2/3.d
=>k=5.4.E,/(a.d)



Subgrade reaction models

eLimitations relative to the geometry of the wall

d<<1.5.]1,

k=3.6.E,/(aa)
a=2/3.d

=> k — 54 . EM/(OLa) u



Subgrade reaction models

eLimitations relative to the . .
geometry of the excavation D
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=>k =7.2.E,/(a.b)
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Subgrade reaction models

eLimitations relative to project duration
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Finite element models

eGeneral limitations
-Same as MFA

-Anisotropy

eLimitations specific to linear models



Linear models

Final settlements

Distance from the wall (m)

Settlement (mm)




Linear models

e« Equivalent » modulus ?
01703 E
R v/ O

(0,-03), /

Initial state O3 i Ky.o,
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Linear models

Normally consolidated soil :

y 01703 Ev/a G =05 . (1+sm®) / (1-sind)
(0,-03), / (6,-63); =05 .2 .smndD / (1-sind)

(6,-03);=2.smdD . o,

e« Equivalent » modulus ?

Ky = 1-sin®
[nitial state ©3 Ko.0, (6,-03)y = sind . G,
(in situ) ~ ©1 7 Ov

(G,-03)y = (0,-C3), / 2
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G=037K,.0, ©



Linear models

Equivalent dulus 2 Normally consolidated soil :
e« Equivalent » modulus :

A

01763 Fondation project :

(01-03)1 /EH - EM/G — ESOtangent - ESOﬁecant / 2

[nitial state O3 = K¢.0,
o G, =0
(n situ) " Excavation project :
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Conclusions

eTraditional and numerical models are consistent with each other.
eBoth MFA and RFA design approaches are relevant.

e Geotechnical monitoring remains necessary to improve our knowledge of
validity ranges of calculation models.

eStandardization works are an efficient way to progress, maybe not towards a

universal geotechnical practice, but rather towards a universal understanding of
geotechnical practices.
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