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What is French practice for design of embedded walls ?

• U se o f « t r a d i t i on a l ap pr o ac h es » , b as ed o n sa fe t y f ac to r s ap pl ied to
g lo ba l res i s t anc e s ( R F A) r a th er th a n p a r t ia l f ac to rs d i rec t ly a p pl ie d t o
s o i l r e s i s ta n c e p a r a m e te r s (M FA)

• U se o f « t r a d i t i on a l m od els » , in c omb in a t i on w i th n um e r ic a l m od els
( a s n e c es sa r y ) :
 E a r t h p r e s s u re c o e f f i c i ent s ( C a q u o t , K é r i s e l & A b s i )
 S u b g r a d e r e a c t i o n s o f t w a r e ( 1 9 7 0’ s)

• I n t e n s iv e u s e o f g e o t e c hn ic a l m o n i t or in g a n d o b s e r v a t io n a l m e t h od
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What is French practice for design of embedded walls ?

• U se o f s o i l p ar am et e rs d e r ive d f rom in s i tu te st s ( in a d di t i on w i th l a b
te sts )

 P r e s s u r e m e t e r t e s t s ( L . M é n a r d ) = > E M , p l
E M ( dev i a to r i c s t ress pa th ) => E M/α (oed ome t r i c o r t r i ax ia l s t r es s
p a t h )

 P h i c o m e t e r ( G . P h i l i p p o n n a t ) = > Φ , c
I S O / D I S 2 2 4 76- 1 6 “ P h i c o meter B o r e ho l e S h e a r T e s t ”
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French practice for ULS design

MFATraditional approach (RFA)
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French practice for ULS design
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Limitations of traditional models

• Limitations relative to anchored walls
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Limitations of traditional models

• Limitations relative to arching effects
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Limitations of traditional models

• Limitations relative to arching effects
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Subgrade reaction models

• Limitations relative to the conceipt

k ~ Es / a
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Subgrade reaction models
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Subgrade reaction models

• Synthesis of back-analysis:
k # 3.6 . (EM/α) / a

• Theoretical prediction:
a # 1.5 . l0    with l0 = (4 . EI / k)1/4

• Finally:  a # 1.7 . (EI / (EM/α)1/3

and:
k # 2 . (EM/α)4/3 / (EI)1/3
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Subgrade reaction models



16SYMPOSIUM COULOMB 
PARIS, SEPTEMBER 25 & 26, 2023

Subgrade reaction models

•Limitations relative to deep water pressures
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Subgrade reaction models

•Limitations relative to the geometry of the  wall
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Subgrade reaction models

•Limitations relative to the 
geometry of the excavation
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Subgrade reaction models

•Limitations relative to project duration
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Finite element models

•G e n e r a l l i m it a t io ns

-Same as MFA

-Anisotropy

•L i m i t a t i on s s p ec i f i c  t o  l i n e a r  m o d e ls
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Linear models
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Linear models

•« Equivalent » modulus ?
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Linear models

•« Equivalent » modulus ?
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Conclusions

•Traditional and numerical models are consistent with each other.

•Both MFA and RFA design approaches are relevant.

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

•Standardization 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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