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Abstract: The suffusion involves selective erosion and gradual migration of fine particles through the voids of soil skeleton
formed by coarse particles under seepage flow. As a result, redistribution of soil skeleton stress and deformation of soil may be
induced. In this study, a series of suffusion tests are carried out using the triaxial erosion apparatus with measurable local pore
pressure. The effects of the initial fine particle content and initial relative density on the suffusion of a gap-graded cohesionless
soil are investigated. According to the spatial-temporal evolution of local hydraulic gradients along seepage path, the evolution
process of the suffusion is revealed. Test results show that both the initiation and the failure hydraulic gradients of the
gap-graded cohesionless soil increase with the increase of the fine particle content and relative density. The cumulative loss of
fine particles decreases significantly with the increase of the relative density. When the relative density increases to a certain
value under isotropic stress condition, the gap-graded cohesionless soil will change from an unstable state of seepage to a stable
one. Additionally, the internal manifestation of suffusion initiation of soil is the mutation and uneven distribution of local
hydraulic gradient along seepage path. The suffusion will cause the loss of fine particles, as well as the increase of the void ratio.
Under the isotropic stress condition, the volume shrinkage is induced.
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Fig. 1 Triaxial test apparatus for suffusion
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Fig. 2 Particle size distribution of test soils
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Table 1 Physical properties of test soils

gk BURIAR A iR RK R

esm
EE , F‘iE IR /\H :\ :\
P = MEE SJ&R &K% Ak 7Lk

FC/% %"E Gs iﬁ( Cu Ce tt €max tt €min

iy aveEh 100 2.65 145 096 1.306 0.706

HRiZH 0 2.65 1.16 098 1.053 0.697
FC20 20 2.65 1920 1541 0.764 0.428
FC30 30 2.65 2169 0.12 0.748 0.378
FC40 40 2.65 2283  0.10 0.729 0.336
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*2 KETR
Table 2 Test program
St 281 S EC % ?%Efpd/ XS WIahFLRE AR BSERR NERRENEE
(g-em?) D: bt e JE/kPa tt eo Kézdi K-L
FC20-D8-C100 20 0.87 0.461 U U
FC30-D8-C100 30 0.78 0.462 U U
41 FC40-D8-C100 40 1.8 0.65 0.472 100 0.466 U U
FC30-D8-C100-R1 30 0.75 0.462 U U
FC30-D8-C100-R2 30 0.75 0.462 U U
FC30-D6-C100 1.6 0.25 0.656 0.600 U U
FC30-D7-C100 1.7 0.50 0.559 0.518 U U
EYIRI FC30-D8-C100 30 1.8 0.75 0.472 100 0.462 U U
FC30-D9-C100 1.9 0.95 0.395 0.388 U U
FC30-D9-C100-R1 1.9 0.95 0.395 0.388 U U
FE: JrEGSH, FCNABRLIE & D N T C (confining pressure) JyREFIN R EE; R VEE MR, MEREE

HES, URRAEATE. Kézdi AT das/dss>4 NAIAFEE, e das AR 15%)57 8 1 20 BT RRAR: dis At
PRARLLE 85% It i T /3 BUITA RRiAE . K-L V% (Kenney Fl Lau 775D 1 (H / Fymin <1 AWHATEE, bt H ALARMERRIAE d %)

LS8 F AR RRAR d~4d 2Z [ RS0RIN 5 5 40
*=3 TEEMREER
Table 3 Results of repeatability tests

R T fin Cu/% if C/%  kol(em's')  C/%  ki/(cms')  C/%  ka/(cms')  Ci/%
FC30-D8-C100 1.15 2.27 0.0381 0.0365 0.0378
FC30-D8-C100-R1 1.17 0.8 2.46 4.2 0.0392 4.5 0.0366 0.5 0.0375 1.8
FC30-D8-C100-R2 1.15 2.24 0.0423 0.0369 0.0389
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Fig. 3 Evolution of global hydraulic conductivity with global
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