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% "=W Micromechanics principle

» Description of the grains :

» Mineralogical nature of the medium
» Grain size distribution

» Particule shape

» Sensitivity to water (VBs, Atterberg)

» State parameters

» Water content
» Density
» Anisotropy

* Global behaviour




TR Practically

« Soil classification (GTR, AASHTO...)
« Water content
» Cone resistance (Panda)

*One can find out the main mechanical
properties

+If the classification is sharp enough

+

*|f a well documented database is available
(correlations)
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Geoendoscopy
The PANDA




What is the PANDA?

The PANDA is an innovative tool using
variable energy.

Principle:

To drive into the soil a cone at the extremity of rods

Measures:
Impact Energy

Penetration

Records:
Dynamic Cone Resistance

Depth
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Principe du PANDA

Capteur mesurant
la vitesse d'impact

/\ - Grain size: 0/50 mm

- Resistance < 50 Mpa

Limits:- 7 m for depth
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Tope Sondage | Az Sie Type étude | Date Hewe | Section(cr?) | Préforage (m) |
Flue de [Dradou Compa.. 3041271393 000000 4
[z Fue de [Dradou Compa.. 3071271383 000000 4

Fichier Edition Affichage Options Aide
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Résistance de pointe (MPa)
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Experimental validation of the signal e
Comparison with other types of penetrometers
Comparison with dynamic

penetrometers Résistance de pointe (MPa)
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[Escandre][Gourveés] : - - - -

095 = Qd PANDA < 1,05
Qg

—+-qd (MPa)

a 0 . “—qc (MPa)
Comparison with static cone

penetrometers
[Escandre][Lepetit][Vachon] : | Barrage de

San Fernando

0,85 = qd REBA < 1 ,1 - (Los Angeles)
dc °

Profondeur (m)

ll Experimental validation of the signal

Comparison qd / gc in a calibration chamber

Experimental device

Displacement
gauge

Strength
gauge (10

\)
Hydraulic

jack Guide for the
rod

Panda rod

of 2 cm?




2 cm? cone

Static test : 2 cm/s
Dynamic test : PANDA . L

Tested soils : silt, sand,
gravel

085 < Q4 PANDA < 1.1 000

—_ 0,00 10,00 20,00 30,00 40,00
dc
qa (Mpa)

ll Experimental validation of the signal |§

Caracteristics of the signal

Penetrogram in an homogeneous medium [Cassan][Lorin] :

Résistance (Mpa) | 1
oo n(qq)
L

Critical

depth

Proforndeur (rm)
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Il Experimental validation of the signal &

Caracteristics of the signal

Penetrogram in an homogeneous medium might be
schematised by :
3 parameters [Quibel]

Qg0 CONe resistance at
the surface

Z

Profondeur (m)

. critical depth

C

Jq¢ - CONE resistance in
(o[=To}ig]

ll Experimental validation of the signal

Caracteristics of the PANDA signal

* Jypanpa reproductible

* dqpanpa €Qquivalent to g, for other dynamic
penetrometers

* dq4panpa €Quivalent to g

dypanpa Stable




TOOL 2

GEOENDOSCOPY

Allier sand

TOOLS
GEOENDOSCOPY

Use of image processing tools to describe quantitatively relevant
properties from a mechanical point of view

Texture Recorded images Coloremetric
. analysis
analysis

Grain size
distribution

Angularity




%YW Diagnosis of works in use :

main sewer

Objectives : - Diagnosis of the structure (fracture index)
- Diagnosis of soil-structure interaction (contact)
- Diagnosis of the surrounding material

Panda Tests Geoendoscopic tests
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Figure 3. Mould and hydraulic press
(Chaigneau, 2001)
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Depth ()
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The PANDA Software ™

B

ROEIENE|al#e
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Panda2

| Tipedude [Dale | Hewe | Secion (ort) | Préforage(m) |

RREIETEAa

Transferring
Data
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Tupe Sondage | Aw  Site | L Sondage | Tupe étude | Date | Hews | Section (er?] | Préferage (m) |
Flue de 1Dradou i Tl Compa. 30/12/1993 000000 0000
S Rue de Dradou 0 Compa.. 304121983 000000 0000

2. Panda-[C:\Program Files\Sol Solution\Panda 2. 1\Mesures\Exemple. pd2]
Fichier Editon  Affichage Options  Aide.

DeEdEY BibaMsS tLBEE8-FARCHIETE A B8
Résistance de pointe (MPa)

5.0

Profondeur (m)

P 0,082

Type Sondage | Am Site | & Sondage | Type étude | Date | Hewe | Section [cnf] | Préforage (m) |
Fue de radou U Compa.. 3071271999 000000 4
B Fue de Dradou U Compa.. 30/1271%9 000000 4
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2. Prévisualisation

o= als| <>

Contréle de compactage au pénétrométre
dynamique a énergie variable

Résistance de pointe (MPa)

Profondeur (m)

o Urban Utility Center
Assessment (NYC)
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Sol : B3
Qualité : Q3
05

m Caracterization of the backfills

(La Pardieu - 63)

Purpose :

*to find out the mechanical structure of the backfill,
to caracterize the materials,

*to control the compaction
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‘ Caracterization of the backfills

(La Pardieu - 63)

Purpose :

to find out the mechanical structure of the trench,
*To caracterize the materials

*To control the compaction

‘ Caracterization of the backfills
(La Pardieu - 63)
Comparison with reality
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‘ Caracterization of the backfills

(La Pardieu - 63)

Coupling with the database

In situ soil knowledge Compaction

_ ' control
Using the relation v, / q4 from the

.

Good compaction Acceptable compaction Lack of compaction

Investigation for aeronautic
roadways

by coupling geophysical and geotechnical
tests
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!. Initial questions

Structure of the roadway:
- depth, compliance with the specifications
Evolution of the subbase :

- aging, evolutive soils, settlements

Need of a general and comprehensive
diagnosis

ll Constraints

Constraints :
- large investigation surface

- limited intervention time

Solutions:
- money-saving auscultation methods
- non-destruvtive methods

- quick implementation suitable to trafic constraints
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& DIAGNOSIS METHODOLOGY

3

Re-lntergretation

1
Global diagnosis

Default
cartography

2
Punctual tests above the
detected defaults

Very sharp punctual information

Zov=W Diagnosis methodology

L - e
1- GLOBAL DIAGNOSIS (GEOPHYSICAL RADAR OR MECHANIC

“ers Pl 2200

RADAR TEST

3- PENETROMETRIC AND
GEDENDOSCOPIC TEST
RESULTS

3

IMPEDENCY)

DEFAULT

1Bad connection !
20 2-Good conne

12

PUNCTUAL TESTS

IMPEDENCY
METER

ABOVE THE
DETECTED
DEFAULTS 2- PUNCTUAL DIAGNDSIS BY
COUPLING GEOENDOSCOPIC
AND PENETROMETRIC TESTS

GEDENDOSCOFE
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@ Roadway structure evaluationf,
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m Roadway structure evaluationfg

DEFAULT CARTOGRAPHY

Depth of the interface between roadway
and natural soil

ers P 2265

Distance (m)

des matériaux bitumi totale Profond eur théorique des matériaux bitumineux Profondeur t otale théoriq ue
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‘ Evolutive soils under roadway
(9ypsum)
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I Conclusion

Implementation:

* Quasi non-destructive tests, quick, with light devices

* Full methodology allowing a diagnosis for wide,
complex and strategic areas

ACCESSIBILITE DIFFICILE

25



INTERIEUR DE CAVES

PANDA en moto au nord Cameroun a la saison des pluies
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PANDALP

SONDAGES SUR PENTES
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PANDA en pirogue en foret equatoriale

SUPERMARCHE
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Refuge des Cominges - CHAMONIX - MONT BLANC

TRAVAUX EN ZONE PORTUAIRE
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T | Conclusions

1800 devices in 30 countries
French standard NF XP P 94-105

Remote areas
multiplication of simple and reliable tests

spatialization of the data.

In the future :

To complete the database

To stick to international contexts

New applications (railways, mining residuals ...)
Soil-structure interaction (underground works, pavings)

31



