11/30/2018

Cofra

i

THIS PDF CONTAINS ONLY A SELECTION OF THE SLIDES SHOWN
DURING THE PRESENTATION AT THE SYMPOSIUM

PLEASE CONTACT JEROEN.DIJKSTRA@COFRA.COM FOR A MORE
DETAILS
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1997 - 2003 DELFT UNIVERSITY
Engineering geology

2003 - 2005 COFRA (FAMILY OWNED)
Assistant project manager
Geotechnical engineer

2006 — 2007 CRUX ENGINEERING
Geotechnical engineer

2008 COFRA (BOSKALIS OWNED)
Manager geotechnical department
Business development
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REQUIREMENTS

QC-SPT REQUIREMENT
= gc >10MPa (rolling average)
= 1m cumulative in profile is allowed >6MPa and< 10MPa

= SPT >18 blows per 30cm

= Carbonate correction factor ! BT e e N 0N
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MDD REQUIREMENT TOP 1.5 METERS
= 95-98% MDD




COMPACTION APPROACH
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VIBRATIONS
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CHALLENGES

» Silty sand layer above bedrock
» Unknown carbonate correction factor at the tender stage

» Compaction level near water table
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EFFECT OF PVD

i

Push force at
specific depth

Highly optimized
drain designs
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CALCAREOUS CONTENT

* >90% calcareous (caCO3)
» High peak stresses cause crushing during CPT testing
* (c calcareous < qc silica

+ Literature shows a large spread in correction factors (1.4-
2.0)

» Correction factor depending on relative density
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LARGE VOLUME CHANGES
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https://boskalis-my.sharepoint.com/personal/jeroen_dijkstra_cofra_com/Documents/Powerpoint/08 - Images/Foto/CDC/Cofra - CDC impact 16ton.mp4

COMPACTION DATA

CDC Progress Sheet
“  Induced settlement — Phase 1 — Pass1
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ol CDC Progress Sheet
S Total setement Phase 1 - Pass 1
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REQUIREMENTS

Target values compaction

* E-modulus from +2.0m till +6.5m: 60 MPa (breakwater and
slope area up to +5.0m)

» E-modulus from +6.5m and above: 100MPa (breakwater and
slope area up from +5.0m)
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CHALLENGES

* Remote location with no land based accommodation
* Class A nature reserve
* Material — how to test

* Time pressure
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TESTING

Material too coarse for SPT and CPT testing

Plate load testing
MASW (multichannel analyses of shear wave) testing

MASW Survey procedure
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COMPACTION RESULTS

E, (MPa} - PRE-COMPACTION E, (MPa) - POST-COMPACTION
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FINAL INDUCED AFTER SECOND PASS
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