% 45 K% 54 AL R R FRF E L) Vol. 45 No. 5
2023 410 A Journal of Civil and Environmental Engineering Oct. 2023

DOI: 10. 11835/j. issn. 2096-6717. 2021. 152§

i T B Lo i 3 ol 1 AR R A - st R

5 RKEE, B/, EHEM
(ZRF ZMAERREREXFTHRELERT, i TF 443002)

W OE.RMBAERAT, ERXAAFRERFTLFALMEBLEMR, AN EIRALAEAEK
BB BRI RS RAER T RE 45 3L by £ R 6 Bk i ki A2 R ik T A AR,
I 18 9 &% vm B F a9 AE R AUR) , HE R R K F R K ) A R A B A 3 K e TR B A gk R T BUR
BERXI A ZAELER, BTEESI RSB TLNE, SREAR . S5AGRA DI FHH LR
BB R KRB RA RS ARBE  FEAHLEAFRRB A EF LR BE ZEARRE IR
BB R, B ZRE B DARPGEE AR, 38 B B ARAE 4 UL R B TR vk LR R AR
HEZNRA L, ABRETRAES ORI KABE ALXRE ZREAZALIHAEEH =,
KAy A 3G K A e He RS IR R LGB Y R e B AR A R A A TR A A A B, AR AR T M Rk B
8 AL AR VA B 45 FUTR Y Fe K Ay B B AT R IR R R R IR R AL BT 18] 0 %S e s Ak o £ R A A4 2R
KREWHa L ERIEILRIL BARRE K B A 120 R 4 B,

LR A AR BURR K K A AR U b TR AR A

FESES:TULILL MERARERD: A X EHE:2096-6717(2023)05-0018-08

Evolution characteristics and prediction model on suffusion of
silty-sand subjected to seepage

CHEN Yong, MING Zexin, XIA Zhenyao, LONG Haipeng

(Key Laboratory of Geological Hazards on Three Gorges Reservoir Area, Ministry of Education, China Three Gorges

University, Yichang 443002, Hubei, P. R. China)

Abstract: Soil suffusion induced by long-term seepage generally lead to deformation or damage of soil structure.
The suffusion experiments of silty sand had been accomplished by the independently developed seepage
instrument, to study the particle loss process and suffusion evolution characteristics of silty sand with different
void ratios induced by seepage of different hydraulic gradients, and the influential mechanism of factors is
understood on the sand suffusion, then a model is established to predict the increase of particle loss with seepage
duration and hydraulic gradient. Furthermore, the development patterns are revealed of particles size

distribution and void ratio during suffusion based on the particle grading test and three phases relationship. The
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results show that: firstly, fine and sandy particles are both washed away by the long-term seepage and some
dominant seepage channels will form subsequently in the samples, and then the internal local collapse and the
overall differential settlement will be induced by continuous suffusion, until the water pressure mainly dissipates
along the dominant channel to achieve the suffusion stability. Secondly, the initial void ratio or compactness is
the main internal factor affecting the degree of the seepage suffusion of the soil, which directly changes the
hydraulic gradient threshold, loss rate, cumulative total mass of particle movement and settlement deformation
of sandy samples. The increase of the hydraulic gradient will also accelerate the particles loss, channel formation
and suffusion stability. Thirdly, the prediction model fits the experiment result well, which can reflect evolution
characteristics above and the influence on particles loss process of initial void ratio as well as the hydraulic

gradient. Finally, the void ratio of samples will increase and the uniformity of particle size will decrease during

sand suffusion.

Keywords: sand suffusion; particles loss; hydraulic gradient; void ratio; prediction model
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Fig.1 Model and physical diagram of experiment
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Fig. 2 Particle size distribution of sandy samples
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Table 2 Initial sample parameter of seepage test
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01~03 15.0  2.145 1. 865 89.781 0.45 105
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06~09 15.0 1.682 1.463 47.897 0.85 134
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Fig.3 Photos of muddy water with fine particles at

different seepage suffusion stages (e,=0.85.i=20)
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Table 4 Test and predicted weight of cumulative loss particle
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0.85 4447.51 1725.63 632.71 635. 50
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Table 5 The error between prediction and experiment

¢ i (AUS),ax /%
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20 8.61 1.84
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0.85 15 28.90 4.59
20 3.50 0.55
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