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Microscopic mechanism of content of fine particles affecting seepage erosion law
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Abstract: Exploring the transport characteristics of fine particles is of great engineering significance for clarifying the law of
seepage erosion, as the content of fine particles will directly affect the resistance of soils to erodibility. Based on the
self-developed PIV/PLIF seepage erosion test system, the effects of the initial content of fine particles on the flow velocity and
the critical hydraulic gradient during the seepage erosion process are investigated. The results show that: (1) The process of
seepage erosion can be basically divided into three phases, i.e., stable, localized destruction and overall destruction, according
to the evolution law of flow velocity. This leads to the definition of the critical hydraulic gradients for localized and overall
destruction, and the critical hydraulic gradients of the specimen increase with the increase of the initial content of fine particles.
(2) When the initial content of fine particles is less than 20%, the specimen is in an underfilled state, exhibiting an overall
destruction phenomenon, and the actual measured average flow velocity of the specimen accelerates with the increase of the
hydraulic gradient after overall destruction. When the initial content of fine particles exceeds 30%, the specimen is essentially
in a fully filled state, with an extremely high resistance to erodibility and the overall measured average flow speed of the

specimen is relatively low. (3) During the phase of localized destruction, the rate of variation in the measured average flow

EEWHE: ExARFEELN EWH (52379097); SR HAA
WS N R L B34 H  (CSTB2022TIAD-GPX0045); Kl %
FRPERARBE AR H (KIQN202300744); |~ PU R HRIT H %1
(FERFAA23062023); HEERHTHFFLAEFRHFEIR B H (CYS22403); i
R LA BCA B R I H  (JDLHPYJD2021004)

WisBH: 2023-11-15

SEEEE (B-mail: ryx1572284718@163.com)

speed of the specimen decreases significantly with the
increase of the initial content of fine particles. It is known
that the initial content of fine particles has a significant
impact on the microscopic mechanism of seepage erosion for

the specimen.
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particle image velocity (PIV); planar laser-induced fluorescence (PLIF); seepage erosion
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Table 1 Parameters of transparent soil
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Fig. 1 Grain-size distribution curves
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Fig. 2 Experimental system for model tests
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Fig. 3 Frequencies of measured particle velocity distribution
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WA IR REF, IRECT A KT E T B
RO A0 BB SIS RAR TS B BOCBK I EE S 18
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(1) [ AIBREER , WIaa gk & stk s, Sl
SPYUE AR . R SR RRR [ B SIS 35 Yk S i it
WU ANFIOR 2 2R 0T PR . A WIaa 4Bk & A
T 20%0, SAEAE LRI R A KR
MG, SIS BEIE AR S B R fe, Bk
IR J5 SETSh i B AR . APIaa 4k & &
N 30%0F, 0.30 AKABRFEEAERR, FEAKT 0.1 mm/s
7R ERRL T RTTAE B B S PR

(2) JR BRI SR JIBEE - BEARTIR IR 5K 77
ofs B2 S5 B U AR B B 3 0 B B XRG4
TR & AN =T 30% SRR MRRE, 7R R
NG TR ITRRE o XS WIAa 4iBkL & A = T 20% 1)
B ARE, R I AR B AR IR S K I s
MU RRL 2 Bk 30%HT, BRSSP AS B A% AR Al
AT RE.

3D WI UG AHFIURL 5 F8 1 b W 10 B A 2 ][]
1 BB I e FLBR e sl 2 ) e 4, P AP FH R 3R 1
IETA) S WIS AR KRR BE IS LR T U 1R
SRR, il giisoe .
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