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Revitalizing Infrastructure 
Geotechnical Design and Sustainable Foundation 

Reuse in the A9BaHo Project near Amsterdam

ir. J.W.T.A. Schuringa 
Geotechnical Consultant
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A9 BaHo Project

• Part of the Schiphol-Amsterdam-Almere Road 
expansion

• 10 kilometers between Badhoevendorp-
Holendrecht

• 11 Civil Structures

• 1.6 km Deep Cut

• Started in 2019

• Completion in 2026 (est.)

• Consortium: VeenIX
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Soil Investigation – Facts & Figures
• 2638 CPTs, total length > 57 km 

• 697 CPTs at night
• 98 CPTs on the water

• Deepest CPT = 50 m (Schiphol brug)
• Magnetometer CPTs
• 249 (manual)borehole ≈ 1.950 m
• 3035 samples
• 4800 laboratory tests
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General soil stratigraphy
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Foundation Design
Civil Structure KW004
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Civil Structure KW004
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Civil Structure KW004

• Widened from 37.5 m to 60 m
• 5 axis: 2 abutments & 3 central piers
• Re-using existing foundation 
• 208 existing prefab concrete piles
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Re-using the existing foundation

• Existing: Precast concrete piles 
400x400 mm at NAP -12.5 m

• New: Bored soil displacement piles 
∅457/560 mm at NAP -14.5 to -16.0 m

Structural 
connection 
(new)

Superstructure 
(new)

Substructure 
(new)

Widened 
foundation
(new)

Existing 
foundation
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Pile bearing capacity using soil investigation

• Based on Cone Resistance, qc

• Factors that take into account:
• Pile specifications – Pile Class Factors
• Heterogeneity of the soil – Correlation Factors
• Partial factors on soil parameters
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Pile Class Factors

• Dutch regulations (NEN9997-1) stricter since 2016: 
• 30% reduction for bearing capacity of pile tip (αp factor)

• (Re)Assessment of foundation piles (NEN8707)
• Requirement for pre-2016 αp factor: < 15% pile load increase
• Structural integrity of existing piles must be verified
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Correlation Factors ξ3-4

• Heterogeneity of the soil
• More CPTs reflect less uncertainty
• ξ3 applied to average
• ξ4 applied to minimum
• Requirement: Coefficient of 

variation (cv) within a group of 
CPTs < 0.12
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Bearing Capacity, an Example
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Bearing Capacity, an Example

Individual CPTs
n = 1
Rc;cal = 1507 kN (minimum)

Including factors:
Rc;net;d = 895 kN 
Rc;net;d < Fd

Bearing capacity not sufficient!
x

y

Normative 
value of Rc;cal

Average value 
of Rc;cal
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Bearing Capacity, an Example

Average value 
of Rc;cal

CPTs as a group
n = 8
Rc;cal = 1816 kN (average)
cv = 0.14 > 0.12
Coefficient of variation too high!

x
y
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Bearing Capacity, an Example

New average 
value of Rc;cal

CPTs as a group
n = 6
Rc;cal = 1731 kN (average)
cv = 0.11 < 0.12

Including factors:
Rc;net;d = 1125 kN 
Rc;net;d > Fd

Bearing capacity sufficient!x
y
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Differences in Stiffness between piles
Existing piles -> less stiff
New piles -> more stiff
Large differences in stiffness can have negative effects!  
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Life Cycle Analysis

Emission reduction measured in CO2-equivalent & Environment Cost Value (MKI) 
• Production phase (A1-A3)
• Construction phase (A4-A5)
• Use phase (B1-B5)
• End of life (C1-C4)
• Subsequent production cycle (D)
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Emission reduction
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1211 tons CO2 reduction

Driving 5.6 million kilometers in an average car 

Driving 140 times around the equator of Earth

20 trans Atlantic flights (London -> New York)

50.000 kg of Beef

160 households per year
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Re-using foundations of Civil Structures is:
• Feasible!
• Profitable!
• Sustainable!

Conclusion

• All 208 existing piles are re-used
• 1211 tons CO2-equivalent reduction
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Thank you!

ir. Johan Schuringa
J.Schuringa@fugro.com


