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Introduction

“Classical” capital dredging projects are disappearing.

Move towards D&C, EPC and DBFM projects.
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Introduction

Increasing size of reclamation projects

+

Increasing desire for “ready to use” land (and quickly please)

=

Significant need for ground improvement works

Dredging and Marine Contractors
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Introduction

Example project – Land reclamation in the Middle East

Reclamation of 14km2

Large surface area site long pumping distances

Difficult subsoil (sabkha deposits and loose sands)

Ground improvement by:

• Dynamic Replacement of subsoil

• Roller compaction of fill and subsoil

• Rapid Impact Compaction of fill
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Introduction

Land reclamation project in Middle East
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Introduction

Subsoil improvement scope

DR 1.0 to 5.0m: ~3.4 million m2

Roller: 0.5 to 2.0m: ~2.4 million m2

1km
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Ground improvement

Ground improvement works
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Ground improvement

Roller compaction
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Ground improvement

Dynamic Replacement
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Ground improvement

Post testing improved soil

Dynamic Replacement Roller compaction
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Quality control

Post improvement testing:

• Dynamic Replacement: 3 CPTs per 50x50m area

• Roller compaction: 1 CPT per 50x50m area

• Fill: 1 CPT per 50x50m area, Field density testing during filling

• Zone load testing

Dredging and Marine Contractors



06-03-2015

7

13

Quality control

Total testing in 2 years:

• ~20,000 CPT (excluding progress testing)

• >80 zone load tests

• Large number of classification tests and in situ tests

• Subject to internal and external quality control

• CPT testing require validation based on project criteria

• Determination of stiffness of composite soil in DR areas

• Settlement predictions for each 50x50m area

 Need for robust and multifunctional data management and analysis
tool
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Data management
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Data management system

• Collect data

• Analyse / compare to requirements

• Access to data and analysis results

• Reliable, flexible, automated

• Based on OpenEarth philosophy
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File: 01.txt
Poor data description:

• What is measured?

• What units?

• What locations?

• Which projection?

• When measured?

• With what instrument?

• With what settings?

Example 1
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Example 2

Poor data description:

• Projection?

• Transparency?

Recognisable frustrations?

• hmm, what was measured here?
• huh, where was it measured exactly?
• oops, when was it measured?
• aarghh, is there still someone around who knows what was done there?

• ohhh, why does it take so long to collect data!
• #$*!, has that data been deleted?!?
• ah yeah, yet another data format … again!!!
• sigh, this problem must have been solved by someone else before me!

• oh oh, I used an old version of this tool!
• euh, what/where is the most recent version of this tool?
• why is everybody using a different tool for the same analysis?
• oh no, we’ve made the same mistake again!

• WHY CAN’T I BUILD ON THE HERITAGE OF PREVIOUS PROJECTS?
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OpenEarth analog to WikiMedia/Wikipedia?

WikiMedia & MediaWiki

Various applications

OpenEarth & Workflow

Various applications
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tailored
data

scripts

under version control

raw
data

Data re-use: trust vs. transparancy
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tailored
data

graphics
of data

standard
data

raw
data

catalogue
of data

INSPIRE downloading (3) viewing (2) discovery(1)

HAAS: Hardware as a Service

PAAS: Platforms as a Service

SAAS: Software as a Service

DAAS: Data as a Service

SubVersion

PostGIS
netCDF-CF
OPeNDAP

WxS & KML
convertors

Catalog service

geoserver ncWMS, adaguc

smart phone & tablet usersscientists professionals

> OGC WCS

> OGC WFS

> OGC SOS

> SOAP

> OGC netCDF-
CF-OPeNDAP

> ISO SQL–
PostGIS> SVN

> GIT

> http
> ftp

> OGC KML

> OGC WMS

> OGC WFS

> OGC CSW

> Google
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OpenEarth benefits for Van Oord

1. Enables the safe use of a data cloud in combination with
light weight applications

2. Promotes collaboration of specialists from various
departments

3. Promotes continuous improvement of approaches/tools
from project to project
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Project visualization via Google Earth
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Ground improvement

Ground improvement works
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DAS Island – visualisation progress land reclamation
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DAS Island – overview of CPTs (check on location and progress)

3232

DAS Island – survey data, drawing + controlboxes (status)
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DAS Island – overview controlboxes for ground improvement
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Advanced data management for ground improvement works
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Demo large reclamation project

• 10k CPT’s

• 20 test types (CPT, MDD, FDT, sievings, etc, etc)

• Fully web based

• Users don’t need to install anything

• One version, always up to date

• Direct client access

• Interactive demo
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