tvaluation of particle morphology
of artificial pumice soll
subjected to torsional shear
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A series of torsional shear tests were performed using a porous and crushable artificial pumice soil. X-ray CT 1mages of pumice
particles before and after the tests were obtained to quantitatively assess changes in the intra-particle void ratio and particle
morphology. It was found that contractancy of pumice specimens was primarily due to the decrease 1n the inter-particle void ratio,
rather than the decrease 1n the intra-particle void ratio. The pumice particles after tests had transformed into more compact shapes
with fewer local irregularities due to particle breakage.
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Background Material & Test Procedure X-ray CT analysis
AL PRI Material: Artificial Pumice soil Image acquisition
Intra-particle void SEMimiacs
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» Existence of intra-particle voids Resolution of 3D images

Torsional shear test

* High crushability and contractancy , . . Image processing
1. Specimen preparation & saturation X-ray images . Binarization &
‘-V , T : Reconstruction S .
2. Isotropic Consolidation o, (from various angles) egmentation
Research Objective: (20—500kPa) @ -
Quantification of the intra-particle void ratio 3. Drained torsional shear , | |
(e....,) and particle morphology using 3D 1mages under constant p” O mp| Specimen
Intra until shear strain y=15 or 30%

of pumice particles. 4. Sieving

Results of torsional shear Evolution of void ratios
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* Shear stress gradually increased, and strain softening was not observed. Particle size (Equivalent diameter) (mm)
* Significant contractancy and particle breakage was observed. » Smaller particles showed lower e, . values.

* No significant differences were observed before and after the test when
comparing particles of the same size
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Aspect ratio, AR Convexity, Cx Sphericity, S Angurality, Ay breakage was the primary factor in the contractancy of the pumice soil.
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