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During My Presentation 

• Please ask questions 

• Please make comments 

 

 

• Please interrupt me 

• Please enjoy 







Only mechanical parts. 

Fixed dimens. ( 0.01 mm). 

Cannot be regulated.  

Verify: only pressure (1.10 

mm by construction) 



BASIC ( 1980 ) REDUCTION FORMULAE  

From A, B (p0, p1) :  

Kd : an 

amplified Ko 

Theory of 

elasticity 

Rm=f(Kd,Id) 

Distortion, 

Horiz to Vert 

Drained-

undrained 
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Original stimulus for 
development of DMT  tool 
for parameters for DESIGN 
of LATERALLY LOADED PILES 

MARCHETTI (1977) - "Devices for In Situ Determination of Soil Modulus Es" 
Proc. 9th ICSMFE, Tokyo, Spec. Session No. 10. 

Similarity DMT – LL PILES 

1. Structural element 
installed in soil 

2. LATERAL deformation 

Background 



• 2 methods  similar predictions 

• Very good agreement PREDICTED vs OBSERVED 
behavior  

Marchetti et al. (1991) + NGI (1998), Georgia Tech (1998)  

Validations on full scale piles 

Mortaiolo (Italy) 

NC soft clay 









APPLICATION  N° 1 SETTLEMENTS  

by 

Boussinesq 

or 3-D (Hooke) with E  0.8 M    Similar Predictions 

(Poulos : important is Modulus, not Formula!)  
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M
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


NOTE: Mdmt is just for primary. Mdmt 

must be treated as if obtained by oedometer  
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DMT-calculated vs observed SETTLEMENTS  

SCHMERTMANN, 1986 - 16 CASE-HISTORY 
Proc. In Situ '86 ASCE Spec. Conf. VIP, Blacksburg, p.303.  

DMT-CALCULATED vs OBSERVED.     Ave :  1.18  

Settlement (mm) No Location Structure Compressi
ble soil 

DMT ** meas 

Ratio 
DMT/
meas. 

1 Tampa Bridge pier HOC Clay *25 b,d 15 1.67 
2 Jacksonville Power Plant Compacted 

sand 
*15 b,o 14 1.07 

(ave.3) 
3 Lynn Haven Factory Peaty sd. 188 a 185 1.02 
4 British 

Columbia 
Test 
embankment 

Peat 
org.  sd. 

2030 a 2850 0.71 

5a 
b 
c 

Fredricton 
" 
" 

Surcharge 
3' plate 
building 

Sand 
Sand 
Quick cl. 
Silt 

*11 
*22 
*78 

a 
a 
a 

15 
28 
35 

0.73 
0.79 
2.23 

6a 
b 

Ontario 
" 

Road 
embankment 
building 

Peat 
Peat 

*300 
*262 

a,o 
a,o 

275 
270 

1.09 
0.97 

7 Miami 4' plate Peat 93 b 71 1.31 
8a 
b 

Peterborough
" 

Apt. bldg 
Factory 

Sd. & si. *58 
*20 

a, o 
a, o 

48 
17 

1.21 
1.18 

9 " Water tank Si. clay *30 b,o 31 0.97 
10a 
b 

Linkoping 
" 

2x3 m plate 
1.1x1.3m 
plate 

Si. sand 
Si. sand 

*9 
*4 

a,o 
a,o 

6.7 
3 

1.34 
1.33 

11 Sunne House Silt & 
sand 

*10 b,o 8 1.25 

 

-30% 

+50% 
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HAYES, 1990 

HAYES J.A. (1990). "The Marchetti Dilatometer and Compressibility". 

Paper to Southern Ontario Section of Canad. Geot. Soc. Seminar on  

"In Situ Testing and Monitoring". Sept. 

DMT-calculated vs observed SETTLEMENTS  





Verify if an OC clay slope contains ACTIVE 
(or old QUIESCENT) SLIP SURFACES  
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3. RECONSOLIDATION
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LANDSLIDE "FILIPPONE" (Chieti) 

LANDSLIDE "CAVE VECCHIE" (S. Barbara) 

DOCUMENTED 
SLIP SURFACE 

DOCUMENTED 
SLIP SURFACE 

Examples of KD  2 in slip surfaces 



Todi Hill landslide (Italy) 

Qualitative reconstruction  (Tonnetti 1978)  

KD  2 layers correspond to SLIP SURFACES 
by INCLINOMETERS  



DMTbefore-after for Compaction Control  

Resonant 

vibrocompaction 

technique  

Van Impe, De Cock, 

Massarsch, Mengé 

New Delhi (1994)  

MDMT (bar) 
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FLAT SHAPE MORE REACTIVE 

TO STRESS HISTORY  

Jendeby 92 measured 

Qc & Mdmt before 

and after compaction 

of a loose sandfill  

  

M DMT   

M DMT   
Q c   Q c   

BEFORE  AFTER  
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Bangladesh Subgrade Compaction Case History 

90 Km Road Rehabilitation Project 

As an alternative to specs [Proctor-CBR-Eplate]  an acceptance Mdmt 

profile was fixed and used as an economical production method for quality 

control of compaction, with only occasional verifications 

This was the acceptance profile. 

Almost invariabile the max of the 

profile was found at 25-26 cm 

One way of using DMT : convert Ed to CBR (Borden 86) but physical mis-

matching. A more direct alternative : calculate pavement  using moduli 



DMT BEST APPLICATIONS  

• M and Cu profiles 

• Estimating settlements, deformation 

• Monitoring soil improvement 

• Recognize soil type 

• Verify if a clay slope contains active/old slip surfaces  

Useful information also on:  

• OCR and Ko in clay 

• Coefficient of consolidation/permeability 

• P-y curves for laterally loaded piles 

• Sand liquefiability 

• Friction angle in sand 

• (Some info OCR and Ko in sand)  



DMT BEST APPLICATIONS  

• M and Cu profiles 

• Estimating settlements, deformation 

• Monitoring soil improvement 

• Recognize soil type 

• Verify if a clay slope contains active/old slip surfaces  

Useful information also on:  

• OCR and Ko in clay 

• Coefficient of consolidation/permeability 

• P-y curves for laterally loaded piles 

• Sand liquefiability 

• Friction angle in sand 

• (Some info OCR and Ko in sand)  











Company & Base 

 

In Situ Tests Offered Comment 

GeoPave, Melbourne 

 

CPT,  CPTu,  DMT Division of VicRoads, truck rig 

NewSyd, Newcastle 

(research & contracting) 

 

CPT,  CPTu,  Seismic CPT,   

Conductivity Cone 

Collaboration between University of 

Newcastle and Sydney University, truck rig 

 

Insitu Geotech Services 

(IGS), Brisbane 

 

CPT, CPTu, DMT, Vane Shear (2006),  

Seismic DMT (2006) 

All-terrain balloon tyred testing machine 

Cone Penetration Testing 

Services (CPTS), Brisbane 

CPT, CPTu, Seismic CPT,  

Vane Shear 

Truck rig and all-terrain track rig 

 





Prof. Paul  

Mayne 



Prof. Paul  

Mayne 

Me 



two 

geophones 









SDMT Test Setup  

Mayne & Martin (1998). "Seismic flat dilatometer in Piedmont 

residual soils", ISC '98, Atlanta .  



Seismic Dilatometer (SDMT) 









 



SDMT 3
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Drill a hole 

Fill it with sand 

Do SDMT (no DMT) 

In a drilled hole 

filled with sand 

In the natural soil 





Zelazny Most – Poland 



Zelazny Most – Repeatability of Vs 

Today SOA is a few  m/sec scatter 







the  

end  


