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Introduction (MPM* and PAF*)

1. Axial displacements (settlements)
1.1 t-z curves from MPM results and examples
1.2 t-z curves from PAF results

1.2.1 Theoretical background
1.2.2 Examples

2. Lateral displacements
2.1 p-y curves from MPM results

2.2 p-y curves from PAF results: theoretical 
background

2.3 Examples

3. Behaviour of « barrettes »

Conclusions
* MPM = Ménard (prebored) PressureMeter

* PAF = Pressiomètre AutoForeur (self-boring pressuremeter ) 
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Standard for MPM:

Geotechnical investigation and testing. Field testing –
Prebored pressuremeter test by Ménard procedure

BS EN ISO 22476-4 (September 2021)
Joint European/ISO standard 
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Caption
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Drilling/driving stage length
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Pressuremeter soil profile



PAF : Self-boring pressuremeter … (Concorde <-> Airbus)
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Standard for PAF (SBP):

Geotechnical investigation and testing. Field testing –
Self-boring pressuremeter test

BS EN ISO 22476-6 (October 2018)
Joint European/ISO standard 
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for granular soils

for cohesive soils and 
soft rocks
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t/z = G/kr0



t/z = G/kr0
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s = E/Es(u) ⁓ 0.6-0.7



PAF expansion curve itself : Es = pB/y =p2r0/y = 4 Gp

Repeated or permanent loadings: Es = 2 Gp
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The experiment of Provins



- method A, MPM reaction curves : EsM = ks B = 2900 kPa2900
- method C1, PAF reaction curves : EsM = ks B = 11700 kPa



- method A, MPM reaction curves : EsM = ks B = 2900 kPa2900
- method C2, PAF reaction curves : EsM = ks B = 5850 kPa



Frank R., Pouget P. (2008) "Experimental pile 
subjected to long duration thrusts due to a 
moving slope", Géotechnique 58, No. 8, 
October, London, pp. 645-658. 

George Stephenson Medal, ICE, 2009                                                



The experiment of Sallèdes







Bending moment measurements of 29 July 1999
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The experiment of Sallèdes
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- MPM and PAF allow deformation parameters to be
measured in situ
- a clear distinction should be made between the 
moduli obtained
- t-z and p-y curves can be assessed for the 
prediction of pile movements, including when there
are soil lateral thrusts (and/or axial negative friction)
- the determination of the MPM curves is mainly
empirical (full scale tests are used)
- the determination of the PAF curves is based on 
theoretical studies in linear isotropic elasticity
- short and long durations are/should be taken into
account
- the theoretical studies help validating the approach
- the more full scale data are available, the better…!



Thank you for your attention !
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