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* Mechanical Properties of Volcanic Ash
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Suffusion is a type of internal erosion in which the fine particles migrate through the voids between the coarse particles under seepage flow, leaving
behind the coarse skeleton. The degree of migration of fine particles can affect both micro and macro structural behaviour of soil. A few studies have
used widely graded soil to explore the effect of suffusion. This study analyses the impacts of suffusion on the mechanical properties of widely graded
volcanic ash in triaxial compression. The results show that the eroded specimens exhibit different undrained peak strength, small strain stiffness and
effective stress path compared with non eroded specimens.
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- Soil type-Satozuka soil

Passing percentage: (%)

100 = N

f”
L.

80

60 i

40 /
l"
20 , o
0 0.2men
0.001 0.01 0.1 1 10

Particle size: D (mm)

yd i
— Outermost open cracks .~ g s et
-

7 ™
e
on surface . L -Ruriopt sand
N /i
AN
N

/
L sedifmentatipri
/ J

s A o

47 Water main rupture \\\
and associated sand sedimentation

;;;;; 1. >

\ .-
N

Area with structural damage
obvious by inspection 4

(Watabe and Nishimura, 2020)

\_ Satozuka soil is internally unstable according to the instability criteria.
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/—Methodology
Investigation of the effects of suffusion on mechanical

properties of volcanic ash using a modified triaxial apparatus.
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participating in the force transfer become more difficult to erode.
\Rate of erosion is density dependent.

Deviatoric stress, g (KPa)

Behaviour in Triaxial Compression

Undrained monotonic compression
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In the undrained triaxial compression tests it was observed that eroded soil shows higher peak strength due to cushioning effect at
small strain and becomes more collapsible than uneroded soil at higher strains due to removal of fines and particle rearrangement
during the erosion.

Network chains of interparticle force

ﬁ Without non-active fines ﬁ

\ Elastic yield surface seemed to be expanded for eroded soil specimen. It could be due to action of suffusion and fine removal/
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