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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 14km?
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 subsaoil

* Rapid Impact Compaction of fill

Dredging and Marine Contractors
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Introduction

Land reclamation project in Middle East
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Subsoil improvement scope
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Ground improvemer‘
Ground improvement works
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Roller compaction
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Ground improvem-

Dynamic Replacement

FINAL LOADING

Execution of the required number of blows!*.
End of the 1%t pass.

b) End of the 1% blow during )
the 1% pass,

Start of the 15 blow
during the 1% pass.

Start of the 1st blow during the
27 pass. Execution of the
required number of passes(?.

d) Backfilling operation.

10




Ground improver-

Van Oord i

Marine ingenuity

Post testing improved soil

Measured Tip Resistance (MPa)
15 20 25 30 35 40

Dynamic Replacement

4

Elevation (m)

5,00 4.0%
Friction Ratio (Fr)
g6 Midpoint between Adjacent Pillars - qe Midpaint between Diagonally Adjacent Pillars
qe (Center of Pillar) Pre CPT qc : CPT-DR128-A10.A
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Quiality control

Post improvement testing:

Dynamic Replacement: 3 CPTs per 50x50m area

Roller compaction: 1 CPT per 50x50m area

Van Oord W
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Fill: 1 CPT per 50x50m area, Field density testing during filling

Zone load testing

Dredging and Marine Contractors
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Quiality 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

Dredging and Marine Contractors
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Data management

Dredging and Marine Contractors
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Data management

Collect data
Analyse / compare to requirements

Access to data and analysis results

Reliable, flexible, automated

Based on OpenEarth philosophy

Dredging and Marine Contractors
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EcoVIEVW Hollandsch Diep

File
Date
Operator
Vessel Jacoba &

Area Sassenplaat
Start Time 13:19:40
Serial number YSI1
Serial number YSI2

81_20070406_5S0121 txt
06=-APR-2007
idyk

Example 2

Poor data description:
* Projection?

* Transparency?

Fix/D Ens/V Bin/Dir Time Lo tude Latitude ADCF Cmng course ongitude Latitude v
No/m No/mps MNosdeg hh mm:ss m n m deg Dgr m m m ntu ntu nt
= S 17 13:19:41 5149 53725 40781 .00000 17.71 0.13 L1 5149.53725 443 6928
T.7) 1.11 117 .37 188 194 26 202

AT 1.39 129 36 1863 167

3.73 0.81 145 63 143 14% 161

4.71 0.23 203.63 132 130 151

§.71 0.52 91.53 121 121 139

6.71 0.73 80 64 120 122 138

-1 0.72 108 74 11S 118 130

8 71 0 35 28.75 107 107 122

9.71 0 46 70 63 98 99 110

10 .71 040 75.00 89 92 101

11.71 0.51 67 .61 83 84 93 69

12 21 0 €n £0 11 26 22 o4 £2

m o, e

¥ Coordinate transformation
5155.54385 = S1 gr S55.54385 min

if size(d6,2)==9; d6 = [repmat(' ',size(d6,1),1) d6):; end;

% Interpretation:

71 Lat = strZnumidé6(:,1:2))+str2num(dé(:,3:end))/60;
71| Lon = str2num(d7(:,1:2))+str2num(d7(:,3:end))/60;

if size(d7,2)==9; d7 = [repmat(' ',size(d7,1),1) d?]:lend: %

(to be checked)

% Add blanks

idem

(for the sake of consistency) 277

71
71
71| [x,¥,utmzone] = deg2utm(Lat,Lon); % WGS84 transformatie
%? ; X2 = xX492.57; % Ad-hoc, local conversion to EDSO
12 7| y2 = y+209.84;
13.7
14.7
15.71 0.83 | 65.04 S8 s1 (. 1L 2LlFT . oI35 L EEENET
16.71 0.76 92.03 67 71 7S 57
17.71 0.77 105.90 &S 66 71 64

th

Recognisable frustrations?

 hmm, what was measured here?
* huh, where was it measured exactly?
e 00ps, when was it measured?

o #$*! has that data been deleted?!?

 oh oh, | used an old version of this tool!

ohhh, why does it take so long to collect data!

ah yeah, yet another data format ... again!!!
sigh, this problem must have been solved by someone else before me!

aarghh, is there still someone around who knows what was done there?

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 | BUILD ON THE HERITAGE OF PREVIOUS PROJECTS?
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Van Oord i

Marine ingenuity

WikiMedia & MediaWiki OpenEarth & Workflow

Welcome to MediaWiki.org

MediaWiki is a fiee software open source wiki package wiitten in PHPE, ariginally for use on Wikipedia @@, It is now also use ..'
Main page

Use the links below to explore the site contents. You'll find some content translated into other languages, but the primary doct
Get Wediaiki 4 g www.openearth.eu
GiterlEnsions: For general questions about MediaWiki see the communicaticn page or ask at the support desk.

Communication
Tech blog

About this site | About M4

A
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Vi o
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‘Wiktionary
['wikfanri] .,
a wiki-based Open
Content dictionary
Y!’E.EE{,‘;EE& Witen Pwrl kars] www.openearth.eu
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WIKISPECIES
‘WIKISOURCE 3
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20

10



06-03-2015

Amicore ﬁ)

]
TUDelft

Delft University of Technology

Deltares

\

L/ - Enabling Delta Life 7—

%

www.openearth.eu

¥

UCA

% A
2 o
o feal
9 vﬁ &
Universidad

de Cadiz “e YM o¥
- ©) yag

. UNIVEHSIDADE DO ALGARVE

Xz

(o)

e

ECDShﬂpE

I Alkyon

Hydroulic Consultoncy & Research

Port of
Rotterdam

UN!VEK’*DAD

!EVILLA

|
. Servizio @ S % !

: Meteo g : « : A

E:mﬂ;;;mm u Clima science for a changing world. S Tweg tg
le ondernemende universiteit |
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INSPIRE downloading (3) viewing (2) discovery(1)
) ) )
[ N \ )
scientists professionals smart phone & tablet users
DAAS: Data as a Service

‘“ catalogue
of data

www.openearth.eu

graphics > OGC CsSw
of data > Google
tailored > OGC KML

data > 0GC WMS
> OGC WFS
standard -
data > OGC WFS
> OGC netCDF- > OGC SOS AN
CF-OPENDAP > SOAP

Catalog service

> [SO SQL—
POStGIS

/N

WxS & KML
convertors

geoserver ncWMS, adaguc

netCDF-CF
OPeNDAP

TUDELTA

WEEKBLAD VAN DE TECHNISCHE UNIVERSITEIT DELFT  LAATSTE UPDATE 22 OKTGEER 2012 2317
wowe [IFTTHl SCENCE  REPORTAGE  INTERVIEW  OPINIE  LIFESTYLE  SPORT  INTERNATIONALSTUDENTS nederlands & english ~

18 OKTOBER 2012 DOOR JOS WASSINK AANTAL KEER BEKEKEN. 253 IN NIEUWS

WEB ONLY MEEST GELEZEN |

Duwo gaat verder met huuropzeggingen

2| |9 Tweet (5 g« o
i “Beste opleiding volgens Elsevier™
OpenEarth en Political Mashup winnen Dataprijs e e T S
201 2 ‘Erasmusbeurs dit studiejaar niet in gevaar’

Bouwkundemiljoenen terug bij TU

De Nederlandse Dataprijs gaat dit jaar naar Political hup (Dataprijs h:
en sodale wetenschappen) en OpenEarth (Dataprijs exacte en technische
wetenschappen).

'Bij ons zijn de problemen veel erger’ [+
Rumoer rond it-onderwijs

Achrtste university college

Universiteiten Zuid-Holland maken

ALLE ARTIKELEN VAN DE LAATSTE WEEK »

ACTUELE DOSSIERS BEKIJK

LANGSTUDEREN FL
111 artikelen 37 artikelen

BEKIJK ALLES

STUDENTENPROJECTEN STUDENTENPROJECTEN
Pijpfitterij ._ SDE-Cermany

De prijswinnaars vinr: Maarten Marx (Political Mashup) en Thijs Damsma, Gerben de Boer
en Mark van Koningsveld (OpenEarth) — Foto: Bast van Viiet

FACEBOOK LIKES
OpenEarth is een open source initiatief dat data, modellen en gereedschappen in

waterbouw wil delen. Een flink deel van het budget van waterbouwkundige en E3 ou and one other ke this.
kustverdedigingsprojecten gaat naar het vergaren en het beheren van data over
stromingen en waterstanden, zo weten de onderzoekers. Maar als het project eenmaal !
is afgesloten, gebeurt er meestal verder niets met die gegevens. OpenEarth wil daar
verandering in brengen door een onderdak te bieden voor de bestanden.

Onderzoekers kunnen hier hun data opslaan, hosten en ter beschikking stellen van FACEBOOK ACTIVITY FEED

anderen,

-\ E Thor-dames hebben een probleempje
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OpenEarth benefits for V‘

Dredging and Marine Contractors

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

Promotes collaboration of specialists from various
departments

Promotes continuous improvement of approaches/tools
from project to project

25

Tour Guide

Google earth
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Tour Guide

Project visualization via Google Earth
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Ground improverr-
Ground improvement works

Dredging and Marine Contractors
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Google earth
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DAS Island —wisualisation progress land reclamation
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Image © 2011 TerraMetrics
Image © 2011 DigitalGlobe
Data S10, NOAA, U.S. Navy, NGA, GEBCO
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DAS Island — overview. 0fCRIs(check on location and progress)
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DAS Island —ov
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DAS ISLAND DEVELOPMENT - PHASE Iil
LAND RECLAMATION AND SHORE PROTECTION
PROJECT NO. $875
SOIL IMPROVEMENT EVALUATIONS

lew controlboxes for ground improvement

Test 2nd chance average 1M1

Cone resistance (MPe)

Factor of safety
Friction ratio (%) sgeins! liquefaction i-) PAS ISLAND DEVELOPMENT - PHASE Il
- - |0 RECLAMATION AND SHORE PROTECTION
fi PROJECT NO. 4975
SOIL IMPROVEMENT EVALUATIONS

Test post average 11

L MBSO TR
van Oord el

1 o o e
e Tow i chanes svwioge 11

Etevation DID (m)

T
cohesive material near cohesive material

Performanceine

Swsraged cane resistance of

THUSTZPO, TKLIS 3P0, TRUSIZPD, TKUS 3P|
——— THUSOIFR

—— Thvsshald for congsiva scil

Test result:
Pass, specifications met; 100% of analyzed CPT|s) mest
the criteria

Comment:

Van Oord
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Demo large reclamati

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

Dredging and Marine Contractors
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