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Introduction

A pile driver is a mechanical device used to drive
piles in a certain time into soll to provide a
foundation for constructions.

Marine pile driving is a small part of this.
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Modern marine piling
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\ EFFICIENCY
PRICE PER PILE

PILES PER HOUR
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Industry 4.0 Today

« Computer power
* 4G and Satellite connectivity

* World Wide Web (Internet)
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Context: History to Industry 4.0

- Industry 3.0
* Digital rev
., Automation

- Industry 4.0
* Internet, Wo
 Intelligent n

Wide Web )
orks control each other autonomonIy
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Context: Industry 4.0

- Meet your machine
« Autonomous machines
* People
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Context: Industry 4.0

« Self config
. Self diagh
o, Self-optimiz
e Cognition of
* Intelligent s ort for operators
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Reliability of electronics
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Marine piling control status

- Integrated 1/O build up
« All transducers to central system
« Power management
- Automation
« Positioning of the piles
* Process sub automation (number of blows)
- Artificial intelligence
 Process memory & forward looking capability software
* Advise system
- Simulation in the office environment
* Train and experience before the piling starts
 Virtual Piling project tool
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Common PC platform
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Connecting software packages

- Design
e Survey
* Piling project data

- DTPS
 Work area
« Positioning of the piles

- DIGISYS (Input / Output)
 Transducers
e Calculations

- SCADA (Windows Platform)
* Visualization
e Man Machine interface
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Piling workflow for APPS

Design DTPS DigiSys Scada
Project preparation — Prolegt geoc_jesy - Sensor inputs Guided workflow
configuration
_ ) Operating mode
Geodetic transformation
» Work area (DXF) displa !
( ) piay * Configuration acceptance
1 Geometry calculation i
-t Job parameters
Wireframe display <—| * - ‘;'osmomng
Wireframe generation | )
g P
* »  Pile monitoring
Piling plan » Pile position calculation '
Logging & Reporting

preparation
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Control locations

e Crane Cabin

 Crane master Office

» Shore office




Office Support

C Connect
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(0870672015 11:56:3¢  )( Piling / Positioning JIE )
. -

63:51:{}8 Geometry positioning: GPS 1 quality alarm
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Reference:  Cut-off level Pile identifier:  File 2 Project description
- ' Project Test Project near IHCS
8| ' Code 22140532_01 [Location | siiedrecnt, Industrieweg
. Pile axis Crane cabin
% - o
; Northing Anemometer
Actual 425812.14 m (wind speed 000 mis )
I _Target 42581213 m | Boom
l TARGE [Delta 0.01m ] Angle measurement Calculated
. = ~ | | Angle 7457 deg
caseno | asting = -
Orientation
Actual 111888.09 m — : \
Grid heading 000 deg
Target 111888.08 m | = S
i ) eg
(Delta 0.01m ) et 013 de)
Z Heading Spotter
Actual 001 deg |||Length 0.00m
Target 000 deg | Angle measurement Sensor
[Delta 0.01 deg ] L Angle 44.82 deg |
. Leader
g I | Rake Above SWL 1.20 m
TARG - Actual ~ U2 deg ||| Angle measurement Calculated
i T e
S sy et %9 | (Angle 2.02 deg
sensnrsearsel I SR .
il (et " -deg ]| winches
ariansest] I SRR " . b
- LI 06 Tt HESEEEN ertical Winch | Configuration Value
SRS RS ettt S RH R
L by e S R ,
4 4 e 4 et
e T R SR Actual pile LUF Boom 207.84 m
B s ey Toreta et ttetedy! P
ettt tatels btetetel oty SIS
o] SRR | T 1 Leader 0.00 m
op to cut-off 26.62 m -
Penetration 0.05m 4 None
5 Hammer 197.79 m
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Real Time Quality Control System

* A +/- 10 cm verifiable work accuracy
« Meeting contract obligations

* Progress monitoring by the principal
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Industry 4.0: The future

« Connectivity to 5G ( bandwith x 100)
 Machines move to autonomous operation

* Robot piling machine?
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Connectivity

« Safety
e Reliable real time data

* Year 2020
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5G WIRELESS ACCESS

Multiple Integrated Wireless/Access Solutions
enabling the long-term Metworked Society
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The End @

www.lhcsystems.com

The technology innovator.
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