MWD on small diameter rigs

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.




MWD on small diameter rigs

Sensors overview

Here is a general set-up of the sensors

— Drilling data CAN BUS cable  Reel with cable ° LN on a small diameter drill rig. That is

— Engine data CAN BUS cable !o{ including  geotechnical, = micropile,
— Power cable ’_’ il ’ f ¥ibeat I anchors, tie-backs, etc.
s ? “f Parameters that can be recorded Depth
f‘"} it — « Penetration sensor;
@* | & ﬂ%npm « TQ: Torque pressure (hydraulic); TP:
—J. foatenset, Crowd pressure;

MWD One

Sensor
Torque sensor

« |P: Water pressure;
« Opt. VibraLIM (vibration sensor); Opt.

GSM and Wifi (integrated)
({’-] )

Pressure -

L ?‘_ sensors | gpressostat _ « RPM sensor (rotation speed); Torque
f»l . « sensor (mechanical);

¥ }_ < / « Opt. Flowmeter;
! » Volume, flow and

IP._ % _ pressure of the grout.

ah b L
iy A Data can be transferred by with internet

¥ FV (Flow/Volume) connectivity or USB.
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MWD on small diameter rigs

n r_and Penetration sensor: This setup
includes a reel with a 5m (16ft) steel cable.

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

[ With membrane separat
measures the pressure of the injected grout.

Electromagnetic flowmeter: It is measuring the flow and

the volume of the injected grout.

Penetration Rate (ft/hr) eed pressure (psi) and
True Torque (lb-ft)

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

Water Pressure (psi)

Tool tracking depth (ft)

Note also, € pressure sensors are instatled benind [S

| Boauges. Depth sensor.
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MWD on small diameter rigs LN - -
Comacchio MC22 | Ending Posttian Brilling Duration
Project U""!"; Bin |200Em Th32mind3s
o . S-olade bat | Length Total injected volume
M'Icrop'lle report | AlX EN PROVENMCE Evlig Bt et ;\;u_lem ]3293|J | )
. . . Tepth AS (fuh) TP [psi) T4 {psi) IP{psi)  Depth Symt  Description Berehole Equipment

The report can be received in a real time. It can be L B h N
used as proof for the contractor. (12 5 | R s

1 [ s -450—3—6
The header gathers the information info related to the i } - 3 ca

i .;.: gravels
drill rig (brand, tool, etc) and to the borehole itself 5 1 =
(length, GPS location, time, grout volume, etc). é- ‘~ : hg—o
0-42ft: Heterogeneity in the ground; not very solid. It “}5 { =
can be seen with variation in the different drilling Y & =
parameters. % ; i N s il

] 3 o [1-66 Tt],

! s, Gravels E Cermeril
42-65ft: Homogeneity in this section. We are in the } s

l_ ] O f—

bedrock. The equipment is well anchored into the
hardest part of the borehole.

Yedlraish sandy
clay

" 1![ -snsz--'::_;_. Gray compact

On the right side of the report, we could create the f B b
lithology and equipment into the borehole. This is done =

manually with the software. " } e
4 =
-— : --aanl-:
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MWD on small diameter rigs
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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
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MWD - What Data is Recorded?

Sensors located on tool / base carriers include:

_ “

Deviations

(“X” and “Y” Directions) - - +
Torque* N " o

(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.) + + +



MWD- Sensor Locations

Column Mixing

e L v

Depth
position measurement
of the crowd sledge
(Incremental encoder
on the feed winch)

@ sosrscn:

Mixing Speed

(rom) \ e fp

'T_ ~ Crowd Force

(Hydraulic Pressure)

Winch Force
(Hydraulic Pressure)

Mast Inclination | Bk
(Inclinometer)

Slurry Pressure |
(Pressure Sensor) o

CSM - Specific Slurry Volume
(Flow Meter)

Steering Flaps

(Position Measurement)

Deviations
(Inclinometer)

Hydrostatic Pressure in Panel
(Pressure Sensor)

Mixing Wheel Rotation Speed / Direction

(Incremental Encoder)



MWD - Data Recording

B-Tronic Instrumentation System example CSM:
All data relevant to operation is displayed on the B-Tronic monitor for the machine operator and stored for evaluation.

Slurry/grout flow rate

Hydraulic pressure for
“mixing wheel drive”

Measured values
Inclinometer mixing
head (BCM) and Mast

Rotation speed mixing
wheels

Deviation

Slurry/grout already
injected, shown over
depth

Hydrostatic pressure
inside the panel at
actual depth

Position steering flaps
Penetration speed

Volume pumped

I h
Actual dept slurry/grout

Main winch pulling

force Soil Mixing Assistant System

9



MWD - Data Recording

Evaluation of production data with B-Report software

Depending on the
method, up to 50

different data sets
can be displayed.

Graphical
representation over
depth/time possible.

4'? B-REPORT BLEECE Reports Daily Report Upload Help ~
BAUER

Filter By

File List

29

27

25

23

21

30

30

28

26

2021/04/21 03:30:06 PM
2021/04/21 02:04:14 PM
2021/04/21 12:33:40 PM
2021/04/21 11:29:38 AM
2021/04/21 10:20:48 AM
2021/04/21 09:17:53 AM
2021/04/21 07:10:27 AM
2021/04/20 03:05:09 PM
2021/04/20 01:27:55 PM

2021/04/20 11:48:10 AM

Showing 1 to 10 of 38 entries

Next —

|-

CSM Report [P R L

Time Series Charts Depth Charts

[l Depth [m]

English ~

MIP -

16

12
10

e N & O

09:05 0910 0915 09:20 09:25

09:30

09:35

0940

09:45

09:50

0955

10:00

M Pressure LCW [bar] [l Pressure RCW [bar] [l Temperature LOW C] [l Temperature RCW [iC]

231
210
189
168
147
126
105

83
42
Fal

09:05 o910 09215 09:20 09:25

09:30

09:35

09:40

09:45

09:50

09:55

10:00

Ml LCW Rotational Speed [Umin]  [ll REW Rotational Speed [Uimin]
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MWD - Data Recording

Mixing Logs for Clients

Logs with graphs over time or
depth

CSM Report

CSM Report

Jobsite: knokke

Client Werkshof Carl van Rooy Machine: csme0071 Froject Ho. 0

Operstor: Dave Element: g

Driling Rig: Dats: 15.04.2021

o, Element thickness/Dia m Start per0a:s3
Width of element m Total ime: 00:58:43
Element depth 1451 m End 1o-00:38
. Actual. grout consumt. 8762 m
Element length actual: 1451 m

Additives Nom. grout consumgt 0.00 @
Bentonite: 0 Quantiy

- Depth [m]

Jobsite: Berin

Clent DFR Machine: osmeD071 Froject No 2021018

Operator. Paul Ehrlich o

Drilling Rig: RG 275 Date 15.04.2021

Start 09:03:53

Fho. #3a4 Element thickness/Dia m =
Width of element . Total Eme: 00:56:43
Element depth 1451 m End: 10-00:38
_ Actual. grout consumpt a7E2 M
Hlement length actual: 1451m

Cement 750

Grout density: 150

- Prassure LOW [bar] - Pressure ROW [bar]

- LCW Rotational Speed [Wmin] - RCW Rotational Speed [Wmin]

JIEEE——

Depth progress [min]

Il Grout i om

[l F=retration Rate fmimin]
Il vitncrawal Rate [mmin]

Il =vistionx o
Il Deviation [em]
0.0

Comments:

Client:

Supervisor

Comments:

Client:

Supenvisor:

11



MWD - Data Recording

MAT CMS mixing plants are equipped with data recording

weighing system

| s

Tactile monitor

USB interface and
— optional SIM card
module

12



MWD - Data Recording

Slurry Recipe

Display of the quantities used on the tactile Log | rwmnrcws ||

monitor Lag from: 20 : 7 : 2016 :| Tirne:13 19 4 Eatch rumber |:|| 10_:'|_Ejrmm i

Wacsenank 200.1 kg 2071.0 kg 0 % g sec 0 zac
Faststoff 1 2001 kg 1890 kg -1 % 2 ser 10 s&c
Feststoff 2 150.1 kg 1490 kg -1 % 1 sec 10 =ec
Iivassertank 2 100.1 kg 10710 kg 1 % 4 ser 0 sac
Jusatzrnitel 2 046 kg 06 kg 0 % 4 ger & se
Zusatrmittel 1 0.3 kg 0.9 kg 12 % 6 seC 2 sec
Faststoff 3 200.1 kg 201.0 g 0% 1 sac 4 sac
Zusaemischen 0.0 kg 0.0 kg 0 % 0 sac & Se
Waszerank 1501 kg 1500 kg 0% 5 sec 2 sec
Fastetodf 1 200.1 kg 199.0 kg -1 % d sec 3 zac
Slurry 1203 kg 1202 kg
Densgity 1.41 kit 147 kgt
WIB value 047 045
Adhesion 0 kg
Duvell ime in mixer 142 sec
Emptying time mixer 21 sec
Total process time 160 sec
Datlirt 2 Transiar |
lag dhata. gy data...

Qperating

[parae e s




MWD - Data Recording

Stored data per mixed batch

=  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

= WY/C target value

= WY/C actual value

= Adhesion quantity

14



MWD - Data Recording

Data Interface

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

=51 W Ausschneiden B = _ = - Vo Totandard | = e FER T AutoSumme - A i
2 ot - Arial == S Zeilenumbruch Standard }g -_Ezﬁf Standard Gut N.eutral %ch.lecht : = B A;J 3] Fotbersin - %}? éa
Einfugen of Format abertragen | F & == S5 Verbinden und zentrieren ~ | 3+ %, g0y | 52 500 ForBr:aE::I\ngutEg'filri;figfe”:' [Ausgabe | [Berechnung | [Eingabe Eriidrender... ]| Enfigen Loschen Format | o U:g?:ﬁ:r:r:' iﬂﬁmm
Zwischenablage Ausrichtung Zahl Formatvorlagen Zellen Bearbeiten
R109 - ~
:n
A B C D E [F G H | J K L M N @] P Q R S 'f'
SCA_V1.0day job mix mix lot recipe comp. recipe comp. 1 recipe comp. 1 recipe comp. 1 recipe comp. 1 recipe comp. 1 recipe comp. recipe comp. 2 recipe comp. 2 recipe comp. 2 recipe comp.2  recipe comp. ] |
1 |lot number number number number recipe date time 1 name recipe setpoint [kg] actual value [kg] tolerance [%]  dosage time [sec] mixing time [sec] 2 name recipe setpoint [kg] actual value [kg] tolerance [%] dosage time [sec] mixing time [s
2 1 216 7 32 1-PHASE 1.8 19.03.2017 00:01:13 Wasser 8415 840.7 0 15 0 cement 2 4676 466.7 0 kil
3 2 217 7 33 1-PHASE 1.8 19.03.2017 00:03:05 Wasser 8415 840.9 0 15 0 cement 2 4676 465.5 0 32
4 3 218 7 34 1-PHASE 1.8 19.03.2017 00:04:58 Wasser 8415 841.2 0 15 0 cement 2 4676 465.1 -1 32
5 4 219 7 35 1-PHASE 1.8 19.03.2017 00:06:51 Wasser 8415 841.4 0 15 0 cement 2 4676 470.0 1 32
6 5 220 7 36 1-PHASE 1.8 19.03.2017 00:08:44 Wasser 8415 841.4 0 15 0 cement 2 4676 468.3 0 kil =
7 6 221 8 1 PHASE 1.5 19.03.2017 00:53:29 Wasser 8158 816.7 0 15 0 cement 2 5435 5431 0 36
8 7 222 8 2 PHASE 1.5 19.03.2017 00:55:35 Wasser 8158 816.6 0 15 0 cement 2 5435 543.8 0 35
9 8 223 8 3 PHASE 1.5 19.03.2017 00:57:31 Wasser 8158 817.1 0 15 0 cement 2 5435 543.7 0 35
10 9 225 9 1 PHASE 1.5 19.03.2017 01:07:02 Wasser 8158 816.6 0 15 0 cement 2 5435 543.7 0 36
11 10 226 10 1 PHASE 1.5 19.03.2017 01:13:06 Wasser 8158 815.7 0 15 0 cement 2 5435 545.2 0 35
12 11 227 10 2 PHASE 1.5 19.03.2017 01:17:55 Wasser 8158 814.8 0 15 0 cement 2 5435 543.0 0 36 =
13 12 228 10 3 PHASE 1.5 19.03.2017 01:19:52 Wasser 8158 815.8 0 15 0 cement 2 5435 543.0 0 36
14 13 229 10 4 PHASE 1.5 19.03.2017 01:21:48 Wasser 8158 815.3 0 15 0 cement 2 5435 5426 0 41
15 14 230 10 5 PHASE 1.5 19.03.2017 01:23:51 Wasser 8158 815.9 0 15 0 cement 2 5435 5426 0 40
16 15 231 10 6 PHASE 1.5 19.03.2017 01:25:51 Wasser 8158 815.0 0 15 0 cement 2 5435 5422 0 38
17 16 232 10 7 PHASE 1.5 19.03.2017 01:27:50 Wasser 8158 814.6 0 15 0 cement 2 5435 541.4 0 38
18 17 233 10 8 PHASE 1.5 19.03.2017 01:29:49 Wasser 8158 815.7 0 15 0 cement 2 5435 546.2 0 41
19 18 234 10 9 PHASE 1.5 19.03.2017 01:31:52 Wasser 8158 815.5 0 15 0 cement 2 5435 545.8 0 38
20 19 235 10 10 PHASE 1.5 19.03.2017 01:37:35 Wasser 8158 816.6 0 15 0 cement 2 5435 5396 -1 38
21 20 236 10 11 PHASE 1.5 19.03.2017 01:39:34 Wasser 8158 815.5 0 15 0 cement 2 5435 5479 1 37
22 21 237 10 12 PHASE 1.5 19.03.2017 01:41:32 Wasser 8158 816.7 0 15 0 cement 2 5435 5428 0 36
23 22 238 10 13 PHASE 1.5 19.03.2017 01:43:29 Wasser 8158 814.9 0 15 0 cement 2 5435 543.0 0 37
24 23 239 10 14 PHASE 1.5 19.03.2017 01:45:28 Wasser 8158 816.0 0 15 0 cement 2 5435 543.0 0 38
25 24 240 10 15 PHASE 1.5 19.03.2017 01:47:27 Wasser 8158 814.8 0 15 0 cement 2 5435 5451 0 37
26 25 241 10 16 PHASE 1.5 19.03.2017 01:49:26 Wasser 8158 815.4 0 15 0 cement 2 5435 530.4 -1 39
27 26 242 10 17 PHASE 1.5 19.03.2017 01:51:26 Wasser 8158 815.6 0 15 0 cement 2 5435 5427 0 41
28 27 243 10 18 PHASE 1.5 19.03.2017 01:53:30 Wasser 8158 815.1 0 15 0 cement 2 5435 541.7 0 41
29 28 244 10 19 PHASE 1.5 19.03.2017 01:55:32 Wasser 8158 815.2 0 15 0 cement 2 5435 541.0 0 39




MWD - Data Recording

Providing Batch Data to Clients

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

MIX 1.1 Mischungs-Report

Projekt: Test 2024.02
Bediener: Eren _ )
Schicht: *Rezeptangabe basiert auf 1000 Liter Mischung )
Rezept: druvienas -250 Komponente Menge Dichte
Soll-Dichte: 1,409 Wasser 805,40 1,000
WZ-Faktor: 1,34 Feststoff 1 603,27 3,100
Datum Dauer Charge Dichte wﬁfrr FeSE:;‘;" !

02.06.2023 11:54 00:01:29 800 Itr. 1,405 661,90 489,90

02.06.2023 12:17 00:01:50 800 Itr. 1,397 665,00 481,10

02.06.2023 12:27 00:01:49 800 Itr. 1,400 662,00 482,80

02.06.2023 14:12 00:01:49 800 Itr. 1,402 661,60 485,10

02.06.2023 14:31 00:01:32 800 Itr. 1,395 664,50 47740

02.06.2023 14:47 00:01:51 800 Itr. 1,398 660,70 48. 70

02.06.2023 15:08 00:02:03 800 Itr. 1,400 660,40 =24

02.06.2023 15:15 00:02:00 800 Itr. 1,401 662,70 48 60

05.06.2023 10:32 800 Itr. 1,398 653,70 473,50

05.06.2023 10:44 800 Itr. 1,402 BE 00 488,00

05.06.2023 10:49 00:01:57 800 Itr. 1,392 761,70 470,50

06.06.2023 10:53 00:01:44 800 Itr. 1,402 6L, 10 485,40

05.06.2023 11:00 00:01:55 800 Itr. 1,400 662,60 483,40

05.06.2023 11:10 00:02:06 800 Itr. 3T 661,60 480,40

05.06.2023 11:28 00:01:59 800 Itr. 1, 98 662,20 480,10

05.06.2023 11:43 00:02:02 800 Itr. A0 656,40 480,70

05.06.2023 11:45 00:02:01 800 Itr. 1,402 657,70 482,50

05.06.2023 11:55 800 Itr. 1,406 658,60 488,80

05.06.2023 12:28 800 Itr. 1,399 658,40 478,10

05.06.2023 12:39 800 Itr. 1,405 658,50 487,30

05.06.2023 12:45 00:02:47 800 Itr. 1,392 662,40 471,30

05.06.2023 12:50 00:03:22 800 Itr. 1,397 660,20 476,40

05.06.2023 12:55 800 Itr. 1,403 653,30 481,00

05.06.2023 13:36 800 Itr. 1,302 662,50 344,30

Slurry Handling

]

=Y MAT

@ MAT Slurry Handling GmbH v 1.02

29.02.2024

Seite 1/7

MIX 1.1 Mischungs-Report

- Wasser Feststoff 1
Datum Dauer Charge Dichte [t kg
05.06.2023 13:47 00:01:48 800 Itr. 1,418 649,60 500,60
05.06.2023 13:53 00:01:54 800 Itr. 1,409 655,60 491,00
05.06.2023 13:58 00:01:49 800 Itr. 1,406 658,90 489,10
05.06.2023 14:04 00:01:44 800 Itr. 1,405 654,40 484,30
05.06.2023 14:16 00:01:49 800 Itr. 1,403 658,50 485,40
05.06.2023 14:21 00:01:49 800 Itr. 1,405 655,60 485,60
05.06.2023 14:27 00:01:47 800 Itr. 1,402 656,40 481,40
05.06.2023 14:40 00:01:51 800 Itr. 1,399 653,80 475,50
05.06.2023 15:04 00:01:54 800 Itr. 1,402 660,00 483,90
05.06.2023 15:09 00:01:56 800 Itr. 1,396 659,00 475,00
05.06.2023 15:16 00:02:02 800 Itr. 1,402 646,30 474,50
05.06.2023 15:256 00:01:57 800 Itr. 1,405 660,30 48020
05.06.2023 16:07 00:02:51 00 Itr. 1,386 661,30 50,0
05.06.2023 16:18 00:01:57 00 Itr. 1,411 658,40 497,80
-

Anzahl ({gesamt) 38 30.399 Itr. 25.042.77 18.189,70

Auftragnehmer ruftiaggeber

Datum Datum

Unterschrift Unterschrift
& MAT Slurry Handling GmbH v 1.02 29.02.2024 Seite 2/7
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MWD- Data Recording

Reporting Batch information for Clients

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

MIX-1.2 Detail-Report

Projekt Test 2024.02
Rezept druvienas -250 Adhesion: kg
Jabnr.: Gesamtzeit Mischer: 179 sek
Chargennr.: [ Gesamtzeit Prozess: 202 sek.
Startdatum 05.06.2023 Entleerzeit Mischer: 37 sek
Startuhrzeit: 12:50:22 & Mischerstrom: FLRER)
Chargenmenge Soll: 80,0 mazx. Mischerstrom: 30,04 A
Chargenmenge Ist:  B13,3 Durchsatz: 14,50 m¥h
Dichte Soll: 1,41 kglitr Anlagentyp: CME20
Dichte Ist: 1,40 kglltr Baunummer: 3C-D000550
WIF Soll: 13 Bediener: Vadims Neverciks
WIF Ist 138
Nr. Komponente Soll (kg) st (kg) Toleranz (%)  Dosierzeit(s)  Mischszait (s)
1 Wasser 44,30 660,20 25 )
2 Feststoff 1 452,60 476,40 43 124 15
Nr. Komponente Total (kg)  Rohdichte  Bindemittelfaktor
1 Wasser 660,20 100 w
2 Feststoff 1 476,40 310 F
i 1.4
|
ez | 502 1 1.2
500 1z :
225 4784
0.8
400 0.8
( X
0E
‘ 0.4
200 0.4
02 0z
Viasser Feststoff 1 B v
. Soll Ist
Auftragnehmer Auftragnehmer
Datum Datum
Unterschrift Unterschrift

© MAT Slurry Handling GmbH v 1.01 28.02.2024

Seite 23/ 91
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MWD Panel Discussion

Michel Lariau
JEAN LUTZ North America
Canfield, Ohio

'; —
| > Deliver monitoring/instrumentation for the Geotechnical
5 v 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
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Flow and volume measurement
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Verticality monitoring/ Overlap

he existing solutions is to use a smart sensor

2 the monitor

v Recording deviation (tilt) while
drilling

v Collection of sensors managed by
an internal microprocessor

v Internal memory to keep the data
for further calculation

sensor on

A

N ———_—
| v Communication channels: e = =
=y Bluetooth [E———
— 8@ 8@ —___
— 85 Botfom : = =
— - Jetgrout e N<tellfgle on = =
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— MWD and jetgrouting
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Digital Solutions for Deep Foundations

PDE System: Single Pass Methods pile number

Crowd Winch: Drum Position, Force on pulley

"

Kelly Winch: Drum Position, Force on pulley

W B o
= - — 3
o

T

Rotary: Rotational Speed, Hydraulic Pressure,
Motor Displacement

§ NEETTT

-/

I

-
; --'
N :
FT |
=
e
-, 7
- ]
|

Leader: Inclination and vertical position

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

31 DFI S3 MWD - Single Pass



Digital Solutions for Deep Foundations

PDE System: Single Pass Methods

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

e
=~

S
.._'--r

|5
B
s

32 DFI S3 MWD - Single Pass



Digital Solutions for Deep Foundations

PDE System: Assistant Systems for Single Pass

!' -3-“ . | L\ I

Drilling Assistant

Concrete Assistant

Screw Pile Assistant

SPETIALTIEFBAU AG |

33 DFI S3 MWD - Single Pass
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Organization and
Presentation of
Measurement While Drilling
Data

Presented by: Wayne Dalton




From Measurement
to Meaningful Data

PHYSICAL ELECTRONICS/SIGNAL DATA DATA
. . ENVIRONMENT CONDITIONING PROCESSING| | PRESENTATION/
* Choosingthe right sensors and / APPLICATION /ANALYSIS | |DECISION MAKING

electronics is the first step toward quality ACCURACY FILTER
data SAMPLING RATE SORT

NOISEFILTERING| , | quERY |u.| Ni.

* Sensor accuracy and resolution must & e | e |
match the application’s needs —
. -
* Electronic systems must preserve the Q — RAW DATA
fidelity of sensor data throughout the : : STORAGE

chain | | DATA

* 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

~ Inspector Charts

(3

PDI Admin

Pile12 ©
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15.00

20.00

25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00

35.00

Structure
Pier1

0.00

2.83

33

5.85

6.43

6.79

6.94

714

7.35

755

761

761

Substru
N/A

0.0

Batter Angle
0.00 degrees

11:30:46 AM (EST)

11:31:28 AM (EST)

11:31:51 AM (EST)

11:31:59 AM (EST)
11:32:12 AM (EST)
11:32:26 AM (EST)
11:32:44 AM (EST)
11:33:06 AM (EST)
11:33:29 AM (EST)
11:33:56 AM (EST)
11:34:25 AM (EST)
11:34:56 AM (EST)

11:35:26 AM (EST)

Penetration [ft]

01/14/2025, 11:09 AM (EST)

Stroke [ft]
01 2 3 4 5 6 7 8 9

0 0
10 10
20 -20
30 30
40 -40
50 -50
60 -60
70 -70
75 -75



Data Organization: Structuring for Access and Insight

Data is organizes as structured P Cotumas v
records for consistency and ATLAS™ M0 o Mel Gox sut pev Tow Nomns ool

p re C i S i O n 3 112 4850 136 N3.78 MN6.43 1643 85N 708
Pile Dynamics Inc. 24 4708 135 109.39 1204 M243 832 6.58

Eachrecord includes complete raw | e —r
measurements along with all A a1 4850 134 23 ms  wes ssn eaz

ava”_abl_e metadata @ d 4608 133 10551 10812 10835 8144 6583
I Data 8 [ 4600 131 1038 10645 10645 8129 683
Provides efficient filtering, sorting, = Ao 4l 4se7 134 wss we: wer 807 733
and querylng ca pa bllltles by key 2 Organiza 8 [1 4550 13 10205 10466 10505 80.41 683
. . 4558 133 10457 10722 109.48 80.55 767
parameters, enabling quick . ‘

. . . . ) 4550 133 10395 1066 1066 8041 683
identification of data outliers it i 2| [ e —————————————
og o . 4350 133 9952 10234 10214 7687 6.92
Utlllzes a fleXIble SChema that 13 4558 134 105.39 10804 108.04 8055 7.00
supports both current and legacy (30 4408 133 10104 10365 10365 779 77
data types 1 1 4500 133 103.49 10613 106.87 79.52 6.92
1 ) 4708 131 10652 10913 M0.22 832 7.00

Relationships between datasets i (g T Y

should be clearly defined and easy
to interpret



Data Visualization and Reporting

Data is presented in a clear «
structured view based on project or zia NN
sub-structure ATLAS™

e/

Pile Dynamics Inc.

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

B Projects

Je

Shared with me

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

il Data

3] Devices

Ability for the user to drill down into

the raw data for further analysis R
Reporting supports both graphical S
visualization and raw tabular data 5 ootaans

views

R1
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Complete Record Management

Imports common file types and

job-specific documentation into « -0 prries e Name: Defectipa
data records &h o Fil Size: 70.58 K
= )
Centralizes all project data and ATLAS™ -
related files in one interface = Bs nry
i i 87 :!li
. . . . . Pile Dynamics Inc. T
Provides built-in viewing of ) o ns
common documents types, 8 Propcs o ;:f:"
images, and videos & Shared with me e
13
. . i Data ()
Maintains a complete, traceable | =k
. . L. 0) Devices =
history of field activities 9 Organtsation 2 s
. . B 4.5um
Designed to scale with future b
. . 7.Sum
needs, including support for R B 9.5um
additional or custom file formats = Jhagm
k& Production v B 12.5um
e B 13.5um
® Help B 14.5um

) B Defect.jpg
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