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Background / Motivation

Sediment particles evolve in size and shape through attrition processes such as chipping, friction, and
fragmentation. Recent advances show that mass loss, curvature-driven abrasion, and shape
descriptors such as the normalized isoperimetric ratio follow predictable trajectories strongly
dependent on lithology and initial fragment geometry. A controlled tumbler experiment provides the
ideal environment for isolating lithology-specific degradation laws and validating geometric attrition

theories.

Scope of the work

This MSc thesis focuses on a systematic laboratory study of mixed-lithology and mixed-size sedi-

ments degrading inside a rotating tumbler. The study is foreseen to include the following activities:

e Literature review and experiment design

e Mapping and sampling, macroscopic description of samples, sample characterisation (density,
porosity measurements), petrographic and microscopic characterisation of samples (e.g., thin
section analysis, SEM, uCT analysis)

e preparation of experimental work, including controlled sample mixtures, establishment of rota-
tion speeds and duration.

e Experimental work, including acquisition of high-resolution images of particles at regular inter-
vals and extraction of statistics of diameter, microfractures, surface metrics, mass, and 2D shape
properties.

e Evaluate particle evolution and investigation of lithology-dependent and sediment grading degra-
dation pathways through analysis of shape and grain-size distributions.

e Data analysis and interpretation of results in the context of natural fluvial attrition, linking labor-
atory patterns to observed downstream trends in alpine rivers.

e Discussion of the results




e Redaction of the master thesis

Remarks

This master’s thesis is carried out in parallel with a related thesis at the Institute of Water and Envi-
ronment within the Hydraulic Engineering and Water Resources Management group, addressing
guantitatively energy-based sediment ageing. The thesis will be developed in collaboration with the
IHE Delft (Dr. Alesandro Cattapan). This project is suitable for a student with interest in pro-
cess-based sediment mechanics and evolution. Laboratory experience and data treatment skills are
advantageous. The work can contribute to ongoing research on sediment continuity, climate impacts,

and geomorphic response times in alpine environments.



