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Fabric Analysis of Internally Unstable Soils

ÅConsideration of the shape of the particle size distribution curve 

is often used to assess susceptibility to internal erosion

ÅWhat is the link between quantitative assessment of the PSD 

and the particle-scale fabric of the soil?

ÅResearch considered Kézdi criterion using micro computed 

tomography



Micro Computed Tomography (microCT)
ÅHigh resolution, three-dimensional images created 

using X-rays

ÅNon-destructive

[http://orthoanswer.org]
[Wikipedia]

2D X-ray radiograph

[http://www.scanco.ch]

3D CT scan 3D Micro-CT scan



Materials Considered

Leighton Buzzard Sand

WG ïWell graded

G1:

86%: 2360mm>D>1180mm 
12%: 300mm>D>150mm 

G2:
73%: 2360mm>D>1180mm 
24%: 300mm>D>150mm 
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Sample preparation: Stress path
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Sample preparation
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Sample preparation



Micro Computed Tomography (microCT)

7
6
 m

m

38 mm Fonseca et al. (2014)

Géotechnique

Central core 

extracted for 

scanning 

9 mm in 

diameter



MicroCTscanning

X-Ray source + typical 

sample for scanning

DetectorSample
X-ray 

source

(H. Taylor, current PhD student) Image source: http://www.nikonmetrology.com

https://exchange.imperial.ac.uk/owa/redir.aspx?C=fV_5SNcwokWa2tD-xlraJiSOk2CU79IIpi8_lvJYFg6OE4ur1IB7zy9x4zVQ7_iBWhDN2EkFuHs.&URL=http://www.nikonmetrology.com/en_EU/Products/X-ray-and-CT-Inspection/Computed-Tomography/XT-H-225-Industrial-CT-Scanning/(key_features


MicroCT Data Analysis

2D Slice from 

mCT image
Binary image

Raw output ï3D attenuation map

(H. Taylor)

Taylor et al. (2015)

Computers and Geotechnics



Individual 

particles and 

contacts  from 

watershed 

segmentation

MicroCTData Analysis

(H. Taylor)


