
State of art

Geotechnical drilling / soil investigation: Widely 
used in Europe, starting to be used in the US.

Small diameter foundation drilling (anchors, tie- 
backs, micropile, etc): Widely used in Europe, 
barely used (or not used) in the US.

Disclaimer:The opinions expressed in this presentation and on the following slides are solely those of the presenter(s) and not necessarily 
those of DFI. DFI does not guarantee the accuracy or reliability of the information nor endorse the recommendations offered by the 
presenter(s).



Sensors overview

Here is a general set-up of the sensors 
on a small diameter drill rig. That is
including geotechnical, micropile, 
anchors, tie-backs, etc.
Parameters that can be recorded Depth 

Penetration sensor;
 TQ: Torque pressure (hydraulic); TP: 

Crowd pressure;
 IP: Water pressure;
 Opt. VibraLIM (vibration sensor); Opt. 

RPM sensor (rotation speed); Torque 
sensor (mechanical);

 Opt. Flowmeter;
 Volume, flow and

 pressure of the grout.

26 Lenox Pointe NE
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Data can be transferred by with internet 
connectivity or USB.

MWD One 
Sensor 

Torque sensor

http://www.lim.eu/
mailto:francois.simand@lim.eu


This setupDepth encoder and Penetration sensor: 
includes a reel with a 5m (16ft) steel cable.

Water Pressure (psi)
Tool tracking depth (ft)

Down the hole depth (ft)

Note also, the pressure sensors are installed behind the 
gauges.

Feed pressure (psi) and 
True Torque (lb-ft)
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Set up

Penetration Rate (ft/hr)

Specific Energy (psi) Rotation Speed (rpm)

Junction 
boxes: Sensors 
are connected 
to the different 
junction boxes: 
Feed,  torque, 
and  injection 
pressure, RPM, 
Depth sensor.

RPM sensor: In the left picture, we find the RPM sensor. 
It is detecting the four corners of the kelly bar.

Pressure sensor with membrane separator: The sensor 
measures the pressure of the injected grout.
Electromagnetic flowmeter: It is measuring the flow and 
the volume of the injected grout.

http://www.lim.eu/
mailto:francois.simand@lim.eu
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Micropile report

The report can be received in a real time. It can be 
used as proof for the contractor.

The header gathers the information info related to the 
drill rig (brand, tool, etc) and to the borehole itself 
(length, GPS location, time, grout volume, etc).

0-42ft: Heterogeneity in the ground; not very solid. It 
can be seen with variation in the different drilling 
parameters.

42-65ft: Homogeneity in this section. We are in the 
bedrock. The equipment is well anchored into the 
hardest part of the borehole.

On the right side of the report, we could create the 
lithology and equipment into the borehole. This is done 
manually with the software.

http://www.lim.eu/
mailto:francois.simand@lim.eu


How to use the data?

Geotechnical drilling / soil investigation: 
Drilling optimization for core recovery;
Limit SPT test;
Provide information when CPTrefusal; 
Correlate with in-situ test;
Continuous log.

Small diameter foundation drilling (anchors, tie- backs, 
micropile, etc):

Check for geological concern;
Make a decision on grout volume to be injected; 
Make sure the length of the equipment is well in 
place in the “bedrock”;
Insure the work has been done correctly; 
Protect the contractor if there is a litigation

26 Lenox Pointe NE
Atlanta, GA 30324 

USA
www.lim.euEmail : francois.simand@lim.eu

http://www.lim.eu/
mailto:francois.simand@lim.eu


66

MWD + Data Recording

Soil Mixing
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SCM / 
SCM-DH MSM CSM

Deviations
(“X” and “Y” Directions) - - +

Torque*
(Calculated value based on oil pressure) + + +

Mixing Speed
(tool or cutting wheel) + + +

Flow and Pressure of the Slurry + + +

Hydrostatic Pressure 
(in the panel) - - +

Machine Data 
(e.g., depth, crowd force, etc.) + + +

Sensors located on tool / base carriers include:

MWD - What Data is Recorded?
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Column Mixing CSM - Specific

MWD- Sensor Locations

Crowd Force
(Hydraulic Pressure)

Winch Force
(Hydraulic Pressure)

Mixing Speed
(rpm)

Mast Inclination
(Inclinometer)

Depth
position measurement 

of the crowd sledge 
(Incremental encoder 

on the feed winch)

Steering Flaps
(Position Measurement)

Slurry Volume
(Flow Meter)

Hydrostatic Pressure in Panel
(Pressure Sensor)

Deviations
(Inclinometer)

Mixing Wheel Rotation Speed / Direction
(Incremental Encoder)

Slurry Pressure
(Pressure Sensor)
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All data relevant to operation is displayed on the B-Tronic monitor for the machine operator and stored for evaluation.
B-Tronic Instrumentation System

MWD - Data Recording

example CSM: 

Position steering flaps

Deviation

Volume pumped 
slurry/grout

Measured values 
Inclinometer mixing 
head (BCM) and Mast 

Hydrostatic pressure 
inside the panel at 
actual depth

Slurry/grout flow rate

Hydraulic pressure for 
“mixing wheel drive” 

Rotation speed mixing 
wheels

Penetration speed

Actual depth

Main winch pulling 
force

Slurry/grout already 
injected, shown over 
depth

Soil Mixing Assistant System
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Depending on the 
method, up to 50 
different data sets 
can be displayed.

Graphical 
representation over 
depth/time possible.

Evaluation of production data with B-Report software

MWD - Data Recording
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Logs with graphs over time or 
depth

MWD - Data Recording

Mixing Logs for Clients
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MAT CMS mixing plants are equipped with data recording

MWD - Data Recording

Tactile monitor

USB interface and 
optional SIM card 
module

weighing system
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MWD - Data Recording

Display of the quantities used on the tactile 
monitor

Slurry Recipe
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MWD - Data Recording

 Sequential batch no. 
 Recipe name
 Start date of batch
 Start time of batch

For up to 8 recipe components:
 Name of recipe component
 Target value for dosing quantity
 Actual value for dosing quantity
 Actual value for dosing deviation
 Actual value for dosing time
 Actual value for mixing time

Additional Data fields: 
 Retention time in the mixer
 Process time
 Target batch quantity
 Actual batch quantity
 Target density
 Actual density
 W/C target value
 W/C actual value
 Adhesion quantity

Stored data per mixed batch
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MWD - Data Recording

Stored data can be transferred to a computer via the USB interface and displayed there using Excel.

Data Interface
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MWD - Data Recording

With ReportControl5, tabular summaries of the batches produced can be created as PDF files.

Providing Batch Data to Clients
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MWD- Data Recording

With ReportControl5, individual reports can be 
generated for each batch.

Reporting Batch information for Clients



Dieses Textfeld auch nicht löschen.
 Beide Textfelder auf dieser Folie 

dürfen nicht gelöscht oder 
angepasst werden, da diese eine 
wichtige Funktion für den 
Gesamtfolienmaster haben.
 Bitte verändern Sie deshalb nicht 

diese beiden Textfelder.
 Sie möchten ein neues Bild 

einfügen? Das Vorgehen wird in der 
Guideline erklärt.

Dieses Textfeld 
nicht löschen.

© 2020 BAUER Maschinen GmbH. All rights reserved.



MWD Panel Discussion

Michel Lariau
JEAN LUTZ North America

Canfield, Ohio

⮚ Deliver monitoring/instrumentation for the Geotechnical 
industry for the United States and Canada

⮚ Sensors, Data loggers, Software, Data management

⮚ JEAN LUTZ SA data loggers and sensors plus customization for 
the North American market

The opinions expressed in this presentation and on the following slides are solely those of the presenter(s) and not necessarily those of DFI. DFI does not guarantee the accuracy or 
reliability of the information nor endorse the recommendations offered by the presenter(s).



MWD and jetgrouting

⮚ Help the operator maintain the key 
parameters: grout pressure, uplift rate, 
rpm

⮚Control over the machine (rpm and 
lifting rate, station)

⮚Quality control reports

❖ Verticality control 
and overlap

❖ Accurate positioning 
and as built recording 
(GPS)



MWD and jetgrouting
❖ Real time depth of the tool bit

❖ RPM

❖ Uplift rate

❖Grout Pressure

❖ Air flow
------------------------------------------------
Grout Flow and volume, Air pressure, 
Inclination of the mast, torque
------------------------------------------------
Density
------------------------------------------------
Real deviation of the column 
------------------------------------------------
GPS positioning and as built record



MWD and jetgrouting
Data Logger

Junction boxes
Sensors connection + 

control

Depth 
sensor

Accurate 
GPS

Pressure 
Sensors

Air 
pressure 
and flow

Flow/ Density 
at the mixing 

plant

Deviation 
sensor on 

the drill 
string



MWD and jetgrouting

RPM 
sensor

High 
pressure  
sensor

Air 
pressure 
and flow

Depth 
sensor



MWD and jetgrouting

Flow and volume measurement 

Flow + Nozzles = pressure

⮚ No pressure without flow
⮚ Direct relation between pressure 

and flow
⮚ Pressure function or pressure 

stroke counter

⮚ Flowmeter at the mixing plant 
(wireless when possible) with 
density option



MWD and jetgrouting

Machine automation
Automatic control of the pulling 
rate (mandatory):
 
❑ Steps 

❑ Continuous

⮚ Rpm control (better quality) 
Machine compatibility

⮚ Rpm for bow-tie candy jet



MWD and jetgrouting

Constant extraction

Pressure = 
target

rpm = target



MWD and jetgrouting

Report sample



MWD and jetgrouting
Verticality monitoring/ Overlap 

One of the existing solutions is to use a smart sensor 
installed just above the monitor

✔ Recording deviation (tilt) while 
drilling

✔ Collection of sensors managed by 
an internal microprocessor

✔ Internal memory to keep the data 
for further calculation

✔ Communication channels: 
Bluetooth

Jetgrout Bottom 
plug Sealing



MWD and jetgrouting

Michel Lariau
michel@jeanlutzna.com
Manager of North American Operations

Thank you



DFI S3 Conference
MWD Panel – Madison WI

Pierfrancesco Janes – LIEBHERR USA

MWD for 
Single Pass
Drilling



PDE System: Single Pass Methods

DFI S3 MWD – Single Pass31

Digital Solutions for Deep Foundations

DRILLING PHASE :

 Crowd Winch: Drum Position, Force on pulley

 Kelly Winch: Drum Position, Force on pulley

 Rotary: Rotational Speed, Hydraulic Pressure, 
Motor Displacement

 Leader: Inclination and vertical position

 Calculated Values: Drilling Depth, Crowd 
force, Drilling Pitch, Drilling Torque, Specific 
Energy



PDE System: Single Pass Methods

DFI S3 MWD – Single Pass32

Digital Solutions for Deep Foundations

CONCRETING PHASE :

 Concrete swivel: Concrete Pressure 1

 Concrete line: Concrete Pressure 2

 Concrete Pump: Stroke Counter (Optional)

 Calculated Values: Pump strokes, Concrete 
volume and flow, Over Consumption



Digital Solutions for Deep Foundations
PDE System: Assistant Systems for Single Pass

DFI S3 MWD – Single Pass33

 Drilling Assistant

 Concrete Assistant

 Screw Pile Assistant



Thank 
you.



DFI S3: Slopes, 
Support and 
Stabilization

Presented by: Wayne Dalton

Organization and 
Presentation of 

Measurement While Drilling 
Data



From Measurement 
to Meaningful Data

• Choosing the right sensors and 
electronics is the first step toward quality 
data

• Sensor accuracy and resolution must 
match the application’s needs

• Electronic systems must preserve the 
fidelity of sensor data throughout the 
chain

• Poor data fidelity at the source cannot be 
fixed with downstream processing

• Over-sampling and excessive precision 
waste resources and complicate data 
management



Data Storage: Preserving Integrity and Resolution of Data

• Stores complete raw measurement data
• Enables deeper analysis, reprocessing, and 

extraction of new insights from raw data
• Avoids information loss by preserving 

critical details and trends that summary 
data alone may overlook

• Uses a structured, queryable database to 
ensure reliable and efficient access to 
records and information

• Captures all available metadata with each 
data record

• Built for scalability, long-term accessibility, 
and efficient filtering across large datasets



Data Organization: Structuring for Access and Insight

• Data is organizes as structured 
records for consistency and 
precision

• Each record includes complete raw 
measurements along with all 
available metadata

• Provides efficient filtering, sorting, 
and querying capabilities by key 
parameters, enabling quick 
identification of data outliers

• Utilizes a flexible schema that 
supports both current and legacy 
data types

• Relationships between datasets 
should be clearly defined and easy 
to interpret



Data Visualization and Reporting

• Data is presented in a clear 
structured view based on project or 
sub-structure

• Dashboards provides actionable 
insights through charts, status 
indicators, and key metrics

• Built-in reporting tools support 
automatic and on-demand export of 
relevant information

• Ability for the user to drill down into 
the raw data for further analysis

• Reporting supports both graphical 
visualization and raw tabular data 
views



Complete Record Management
• Imports common file types and 

job-specific documentation into 
data records

• Centralizes all project data and 
related files in one interface

• Provides built-in viewing of 
common documents types, 
images, and videos

• Maintains a complete, traceable 
history of field activities

• Designed to scale with future 
needs, including support for 
additional or custom file formats



THANK YOU

www.pile.com | info@pile.com
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