s 4. ok el hd --': ——
e LTt

Geotechnical engineering research at Aalto University

Saeideh Mohammadi, Aalto University, Department of Civil Engineering, Finland

Saeideh.Mohammadi(@aalto.f1

December 2024

Funded by th_e Suomen Akatemia A,, .
European Union Finlands Akademi — G I K
NextGenerationEU ‘ Research Council of Finland Ralto-yopiete !'."’ 1
Aalto University



mailto:Saeideh.Mohammadi@aalto.fi

* Geomeasure project (2022-2024)

* Cooperation with GTK
* Advancing Offshore Clay Sediment Investigations in the Baltic Sea
* In-situ sampling
* Lab characterization
* Fall-cone, Triaxial, Oedometric, and Direct simple shear tests

* Numerical replication of experimental data
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In-situ sampling
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In-situ sampling

The sediment properties and tomography images for Inkoo Site (Core MGKU #2 )
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Lab characterisation
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tests & replication

Preparation of samples for Fall cone tests

» Cone Geometry: 30° or 60° cone angles.
» Mass: 100g for 30° cone, 60g for 60° cone.
> Penetration Range: 412 mm.

» Sample Dimensions: 50 mm height and
diameter.
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The Fall cone results at the Inkoo site

Undrained Shear strength (S,, kPa)
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Depth (m)

Undrained Shear strength (S,, kPa)
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The Fall cone results at the Kyto site

Undrained Shear strength (S, .y, Kl
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The Fall cone results at the Pori site

Undrained Shear strength (S,, kPa) Undrained Shear strength (S, en, kPa)
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~ Fall cone test, Pori Site-Core 1

o Fall cone test, Pori Site- Core 2 5 Fall cone test. Pori Site- Core 2
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Preparation of samples for static and cyclic Triaxial tests
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Methodology- Static & Cyclic tests

Triaxial CU Test

* Setup: Strain-controlled
DYNATRIAX EmS system.

* Consolidation: Anisotropic,
based on in-situ stresses.

* Shearing: Undrained at 0.6%
strain/hour.

* Cyclic Failure: Stopped at
10% axial strain.
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Deviatoric stress, q (KPa)

Findings from the static Triaxial test and comparing the results across Pori- Core 2 sites.
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Depth (m)

Undrained Shear strength (S, kPa)
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Findings from the static Triaxial test and comparing the results across different sites.
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Preparation of samples for Oedometer tests

Oedometer ring Trimmed clay
specimen

|

» Specimen Size: 20 mm height, 5(
mm diameter.

» Sample Type: Undisturbed
specimens.
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* Findings from the Oedometric test and comparing the results across different sites.

Undrained Shear strength (Su, KPa)
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Findings from the Triaxial cyclic test on Otaniemi clay- Test number 8
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* Findings from the cyclic Triaxial test
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Preparation of samples
for Direct simple shear
tests

> Conditions: Constant volume
(undrained).

» Specimen Size: 50 mm
diameter, 20 mm height.
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* Findings from the cyclic Direct simple shear test 8
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* Findings from the cyclic Direct simple shear test

Shear strain, y(%)
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y.= Cyclic shear strain for cycle number N
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Percentage of undrained shear strength versus the number of cycles measured in the Triaxial (TX) test
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Key Takeaways

» Complex geotechnical conditions in the Baltic sea
» Undrained Shear Strength:
* Increases with depth (consolidation and reduced moisture content, ...)
» Testing Methods:
* Triaxial Tests: Reliable, conservative.
* Fall Cone & Oedometer: Practical insights.
» Cyclic Loading Effects:
* Shear Strain develops progressively with cycles, especially under high
stresses.
* >50% Su: Cyclic effects must be considered in designs.
» Design Implications:
* Accurate testing methods are critical for soil behavior under static and cyclic
loads.
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Thank you for your attention!
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