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Figure 1 (Color online) Cutting apparatus for frozen intact specimens
and the prepared hollow cylindrical specimen.
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Figure 2 Particle size distribution curve of intact sand.
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Table 1 Basic properties of intact sand

dso (mm) G, priax (g/cms) p;i“ (g/cm3) Dr (%) e

0.304 2.7 1.666 1.339 63 0.768
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Figure 3 (Color online) Stress paths of drained monotonic loading
test: (a) drained monotonic loading test; (b) undrained cyclic torsional
shear loading test.
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Figure 4 (Color online) Monotonic loading results of intact and
reconstituted sand at different major principal stress directions:
(a) generalized shear stress-strain curves at 0°; (b) generalized shear
stress-strain curves at 90°; (c¢) volumetric strain-generalized shear strain
curves at 0°; (d) volumetric strain-generalized shear strain curves at 90°.
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Figure 5 (Color online) Test results of intact and reconstituted sand

under undrained cyclic torsional shear loading with CSR = 0.25: (a) time

history of the excess pore pressure ratio; (b) time history of the torsional
shear strain.
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Figure 6 (Color online) Comparison of unconfined oven-drying tests
between intact and reconstituted sand: (a) frozen specimens remaining
upright; (b) reconstituted specimen disintegrating after complete drying;
(c) intact specimen also collapsing after slight disturbance.
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Figure 7 (Color online) Results of oven-drying tests on reconstituted
specimens after different durations of confined compression: (a) frozen
specimens remaining upright; (b) specimen consolidated for 10 min
disintegrating after complete drying; (c) specimens consolidated for 1 d
and 7 d also collapsing upon slight disturbance.
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Figure 8 (Color online) Image-processing workflow for the scans:
(a) raw image; (b) filtered image; (c) binarized image; (d) image after
watershed segmentation.
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Figure 10 (Color online) Relationship between contact area ratio
(C4) and coordination number (CN).
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Figure 11 (Color online) Frequency histograms of contact indices for
intact and reconstituted sand: (a) coordination number; (b) contact area
ratio.
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ranges (using IS1 and RS1 as examples): (a) coordination number;
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Interlocked fabric of an in-situ sand in thick alluvial deposit and its
micro scale mechanism

ZHANG ZeWei', YANG XiaoTong', LIU HaiTian', PENG WenMing'”,
ZHANG Jian-Min' & WANG Rui'

" Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China
2 Chengdu Engineering Corporation Limited, PowerChina, Chengdu 610072, China

The natural structure of soil significantly affects its macroscopic mechanical properties, and in turn influences the determination of
in-situ geotechnical mechanical parameters for engineering design. To enhance the safety and cost-effectiveness of high dams on thick
deposits, accurate evaluation of the natural structural properties of in-situ soil is crucial. Previous studies have demonstrated
pronounced mechanical differences between intact structured sand and reconstituted sand, yet the micro-scale origin of this structure
remains unclear. This study compares the macroscopic mechanical behavior of intact sand and reconstituted sand prepared by air
pluviation through hollow-cylinder torsional shear (HCTS) tests on samples from a river-lake sedimentary layer. Unconfined drying
tests and X-ray computed tomography were also performed on specimens to quantify their initial fabric. At the macro scale, intact
sand exhibits a greater initial shear modulus and more pronounced dilatancy in drained monotonic loading tests, with these
differences diminishing as loading progresses. Additionally, intact sand exhibits greater liquefaction resistance than that of
reconstituted sand in undrained cyclic torsional shear tests. The unconfined drying tests also verify the structural nature of undisturbed
sand: undisturbed specimens can maintain their integrity under unconfined drying conditions, while reconstituted sand subjected to
long-term consolidation can replicate this phenomenon to a certain extent. Further scanning analysis reveals that intact sand displays
marked interlocking contacts, reflected by larger coordination numbers and contact area ratio than reconstituted sand, with the
disparity in contact area ratio being most pronounced for coarse particles. The observed interlocked structure is attributed to aging
effects during long-term sedimentation. These findings advance the understanding of natural soil structure and provide a basis for
constitutive modeling of intact sand.

intact sand, mechanical properties, X-ray computed tomography, interlocked structure
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