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Skyline Project, Moerdijk
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4x50 foundation piles

See also Keynote 2023: Process to accommodate extra load on the piled foundation plate - van Blijswijk et Cotovanu (2023).
http: < 1-van-Blijswilk pdf
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But how about these foundations? - Data Required for Foundation Re-use -
74
Important data 6 H B H uE_EfI Data availability
o Soil stratigraphy o Literature
o Pile type o Open-source information
o Pilelength and
dimensions
o Bitumen? ’)
o Foundation structural 4 Unknowns
integrity
o Pile bearing capacity Jr— h
Risk
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Soil Stratigraphy Pile Type

Peat layer

End-bearing stratum (1)
- sand layer, low g,

* Precast concrete piles
©0380x380 mm?
o Enlarged pile tip?

2.00  QONGIRUCTIOK QF BEAES

* Bitumen layer? BoR—
o Figure Moerdijk site, 1971 i
o Claessen and Horvat, 1974 iy ok

3. End-bearing stratum (2)
- sand & clay layers

25 tonte piles siall be driven 4o & bos
levelof 11,00-NiF or suoh groat
& iy be 2oquizod bo develop mi ulthnate
resistanoe to static losd of 50 tonne.

* Quality of CPT measurements

01971 vs 2017 oot et ot 0.t
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Pile Length and Dimensions

* End bearing layer i
* Lite ratu re study (Claessen and Horvat, 1974) :

oNAP-15.0m
0380 x 380 mm?

* Magnetometer CPT iadasies :

. :

magnetometer

* 1.5 m thick concrete slab
* Destructive and non-destructive tests
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Pile Bearing Capacity — Starting Points

* Old calculation method used (pre-2017)
* Verified with Pile Load Tests
* Negative Skin Friction reduced with 75% by bitumen coating

* More CPTs increased the bearing capacity
on=1->n=4: R .4 +8%

@)

Tabel A10b — Correlatiefactoren ¢voor de bepaling van karakteristieke waarden uit de resultaten
is het aantal proeven) voor een stif

on=1->n=7:R o4 +13%

Correlatiefactoren ¢ voor een stif bouwwerk

£voorn= 1 2 3 4 5 7

10

126 | 120 | 118 | 147 [ 147 | 115

114

&t 126 | 096 | 094 | 093 | 093 | 092

091

factoren van tabel A.10b.

= D factor 1,1 volgens NEN-EN 1687-1+C1+A1:2016, 7.6.2.3 (7) i al verwerki in de

* Test Field on site
* Rapid Load Test — ‘quasi-static’ loading
* Non-instrumented piles — class B wer 7201

* 5 precast test piles:
0400 x 400 mm?
o Same end bearing layer (<NAP -15 m)
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Pile Bearing Capacity — Pile Load Testing - Pile Bearing Capacity — Pile Load Testing -
* Tested up to failure e * Conversion from quasi-static failure load result (R,,) to Static Bearing
o Load-Settlement curve v : = " capacity (R,,) with safety factor &+ and Ncompined
—_— _ uPM envelope.
o Measured bearing capacity o T, T R
E— T == A taiiure point c;ic;t
» 1 o~ L o Rc;m;g = ncambined *
T ! RLT
£, e
gm i Neombined = €Mpirical reduction factor for sand and clay
é 5 \ Soil type Clay Sand
1 (shaft friction) (end bearing)
. — e 0.6 0.94
= i Coefficient of variation of 7 0.49 0.15
061
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Pile Bearing Capacity — Results - Pile Bearing Capacity — Results -
Measured Quasi- || Static bearing | - Predicted CLEEEEE Uncertainties: * 20 % increased shaft friction (no increase in end-bearing)
static bearing capacity from bearing between .
capacity test capacity | prediction and [EURZLSIEN * The bearing capacity remains well within the measured values.
measured instrumented
Remig Re;catimax . b | ¢ Static bearing capacity | Calculated Bearing capacity Difference between
L] [kN] L%l ) Value of 7, from test with 20 % extra shaft friction | R_.ca;maxz20r 300 Rem;e

factor uncertain R

'c;cal;max;20f

average

average
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Conclusions -

Investigations to reduce unknows Project Result

* Additional CPTs

Is it possible to re-use the v Less uncertainty .
foundations? v Improved bearing capacity 200 Prefab piles re-used
* Magnetometer CPTs
v Pile lengths
v Bearing stratum elevation Concrete slab re-used
9 « Structural Integrity Tests
~ v’ Showed presence of bitumen
v Pile cross-sectional area Bottom part furnaces re-used

v Quality foundation

* Pile Load Testing
v Verification of pile bearing capacity

v’ Possible optimization of pile bearing capacity
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Thank youl!

a.vanseters@fugro.com
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