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The Ménard pressuremeter test (MPT)
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Figure 1: Main geological units of France (Frank and Magnan, 1996).
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Table 3. Field and laboratory tests feasibility (Bustamante & Gianeselli, 2006).

Test carried out to full incomplete test not carried out | not applicable
design length (1) (2) (3) (4)
MPM 155 3 46 0
pressuremeter
(P1)
CPT 60 79 23 42
(9c)
Laboratory 21 67 69 47
tests
(Cu €\, @)
SPT 26 54 72 52
(N)

(1) including the full length of pile + additional metres below the pile tip
(2) due to premature refusal for CPT; sampling not possible for laboratory tests; soil strength

too high for SPT

(3) feasible but not planned when the investigation campaign was decided
(4) considered from the beginning as inadequate with respect to soil nature or strength
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Bearing capacity : the pressuremeter ‘faith’
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The pressuremeter test can be performed
In all types of soils and soft rocks

It provides the soil engineer with both a
fallure parameter and a deformation

parameter measured in situ
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Use of In situ test results

The direct method (‘semi-empirical’) should be preferred
l.e direct rules for determining the bearing capacity of
foundations from the test results :

(and possibly the displacements) R4,N,q., etc.

Specific advantages of the Pressuremeter

with the limit pressure p,,, :

bearing capacity of shallow foundations (q,)

axial bearing capacity of deep foundations (g, and )
With the pressuremeter modulus E,, :

settlement of shallow foundations (s)

analysis of the behaviour of deep foundations under
transverse loading
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Tests at Jossigny & La Benne (1980s)
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(AFNOR, 2013)
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Pile load tests at Dunkirk (1985)

































Revised MPM rules for bearing capacity : k;,



Revised MPM rules for bearing capacity : g,






Settlement of piles

t-z curves from Ménard pressuremeter modulus E,,
(laws of Frank-Zhao, 1982)

for fine grained soills :

for granular solls
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Transverse load tests at Plancoét (1975-...)





















P-y curves

Short duration Accidental actions

E., = Ménard reaction modulus

S



g(z) method



Reaction curve for long duration loads



Pile of Provins (1974)
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The pressuremeter allows the determination of the
bearing capacity and of the displacement of
foundations

The base capacity Is based on the analogy with
the cavity expansion theory (sounder than limit
equilibrium approaches)

The shatft friction of piles is determined essentially
iIn an empirical manner (numerous full scale load
test results)

MPM results yield easily p-y and t-z curves.



Eurocode 7 issues/challenges ...

All design rules compatible with Eurocode 7
should be based on pile load test results

Important role of displacement of foundations of
structures (more than safety with regard to ground
failure)

Are we ready of SLS checks only based on
displacements? ... and iIs the structural engineer
ready himself ?



Thank you for your attention !



