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Abstract: In order to explore the piping mechanism and the mechanical properties after piping of soils
with different fine particle content, three kinds of soils with different fine particle content were selected
and piping up was simulated by self-developed piping triaxial apparatus. Through piping test and drainage
shear test after piping, the effects of fine particle content on critical hydraulic gradient, cumulative sand
inflow, peak strength and volume change were analyzed. The results show that the critical hydraulic
gradient and critical flow velocity increase with the increase of fine particle content before piping. The
growth rate of cumulative sand inflow decreases with time under the action of higher hydraulic gradient.
The cumulative time of sand gushing decreases with the increase of fine particle content when the same
fine particle content is lost. With the increase of fine particle content, the peak strength of soil changes
irregularly after piping, the volume of soil first shears and then dilates, and the maximum volume
shrinkage of sample increases with the increase of fine particle content.
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Fig.1 Triaxial test device for soil piping
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Fig.4 Variation of soil flow velocity with hydraulic gradient

with different fine particle content
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Fig.6 The accumulated sand gushing volume with the change of time

3 BREMEYIRESR S

xR R Y L R BT =R A, =
IR ] - B 56 R ANPARE - Jal Ik 2728 5C R A&l 7 By
MRo A ZHSRYG Y (E 58 B 171 kPa tH B AE il 1r) By A28
) 8.8% Bk, B SLUGATIE(E 5 185 kPa tHILAERN
T .88 2k 11.9% Kb, C LIRS i (B 5% B 172 kPa
HHELAERh IR BLAE K 15% AL, =2Hik3edr, B 4lig(d
SRE R, AN C I (E R JL-FARSE ., Hknl
DLBE A 40RO & BRSO, IR (E R B AN S R
ft, nkE 8 Fivr, iX GETRSCE T RIS A %

200
150 |
<
&
~
R 100}
E ——FC,,=15%
——FC,=25%
S0 ——FC,=35%
0

0 2 4 6 8 10 12 14

16
B BAR /%
(@) ) g i £ Pl

B & 1] b A8 ORI R B SR N S
K, A, B, C ZHIRAEI 5K A BRI /N = 5y 51
0.53%. 0.94% LI 1.24%, Fob o fgl 1 5 25 45 B
2.8%, 4.9% LA 6.9%, LA, 487 5 1
FE =SB DR A T AR R A 5 4 fa ke A= 5 ik, 3k
FERFR R R 57 20 Sl A0 2 s sk,

188
{12
184 |
o 110 &
g 180 + ﬂﬁ
& &
o {08 B
m 1761 K
172 + —e— WEfE R 106 o
—— BRGEHHNEE
168 ' - 0.4
20 30
PR AR/ %

Vel 8 e {0 5 FE R R (A AR B 475 i 5 AU & BRI OG AR
Fig.8 Relationship between peak strength and maximum

volume shear and fine particle content
4 it

D) Bk AT, A KRR BE 7K 6 B Y
B R LR, RE AN RURL & R B I s
I 557K 8 B Tl -0 o8 15 AU & 5 5% FURE 6 1Y
FF, BEEMBURLE BRI, WE Ak BB RN
TN

2) HRTEREIE K IR EEE R, Bl G
AR K, BT B 5K R R W/, FEAH
[l B ] BE PN, 2R LT D s Pl 40 kL 25 = 0 38 in i
B RARARR AR S R, BIHBR R R BE

P 7 A3 - AR S AR FNARAL - Filia) A8 56 A

Fig.7 Stress-strain relationship and volumetric-axial strain relationship
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