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Abstract: Suffusion of stratum @ in deep alluvium foundation of Luding Hydropower Station induces water gushing incident.
Continuous migration of fine particles may induce skeleton deformation, and then it may threat the safety of Luding Dam,
downstream cascade hydropower stations and Luding County. Particle size distribution of soil, stress and loss of fine particles
may affect the skeleton deformation, but the detailed influence mechanism is not clear. In order to evaluate the influences of
stratum (D suffusion on the skeleton deformation, a new high stress and large diameter soil suffusion apparatus which can
simulate the stress and the characteristics of stratum (D particle size distribution is designed, and a criterion distinguishing the
obvious skeleton deformation is proposed. When the volumetric strain during suffusion is greater than or equal to 1%, it
indicates that the obvious skeleton deformation occurs.
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under the extreme adverse hydraulic conditions are I BEHE: 2023-01-09
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particles is proposed to weigh the loss of fine particles.

A list of hydro-mechanical coupling suffusion tests

performed on stratum @ soil to investigate the
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influences of particle size distributions, stresses and losses of fine particles on the skeleton deformation. The results indicate

that the cumulative volumetric strains during suffusion of all specimens range from 0.1% to 0.49%, and are lower than 1%,

indicating that significant losses of fine particles in stratum (O soil do not induce obvious skeleton deformation, and suffusion

of stratum (D soil cannot induce the cracks and breaking off of concrete cutoff wall and sudden dam break. The particle size

distributions significantly affect the migration ratio of fine particles, hydraulic gradients initiating suffusion and failure. The less

the percentage of finer than 5 mm, the larger the migration ratio of fine particles, and the lower the hydraulic gradients initiating

suffusion and failure. The overburden pressure has a slight influence on the migration ratio of fine particles, but it significantly

affects the hydraulic gradients initiating suffusion and failure. The larger the pressure, the larger the hydraulic gradients. The

results may provide an important basis for the evaluation of deep seepage stability of Luding Dam, and an important reference

for other similar projects.
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Fig. 1 Suffusion at bottom of cutoff wall in deep alluvium foundation of Luding Hydropower Station
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Fig. 2 Grain-size distribution curves of stratum @O soil
HIEAT W, H AT SA ORI R A A e &
A RA Y SIA TG RX — M TR 2 4 i) R B TR
AR, RIS, ARG SLANRURLIR 2185 K LB 4R ] e
AT HIAH SR FIE , CIT R FIAH 55 U8 iR R
TN AT SE SRS TR A AR SCRIT T R B3R . B,

BERTY E IR AR O)Z AR, ASTHT] 1 725 FE e B
JIH). REAR (NAE 460 mm) [HIRJEE & E 25
SERIAEE, HL T AR A RN A, &
ARV T ORBRLRHEC . Frab i JPRE . A1RRLAR %
bl A5 485 DR 30T P A A e i SRAS T s i e, BT
REWRBLR, EEWN TR BOR Lk
UKL R SRR X i ZRARTE S I RIS I 2 2K R
M o

(R 7N
1.1 AR E TN

OENE (o 51 () BRA Ak, RUKKHER
(fglQs), LUHBR NE, FIEWUWKNE, OF
SR AR S B 259.1, 1838 R EN T 2.0X10 2~
8.96 X104 cm/s, JEuE—PEFE K.

R A b o AT, D)2 LRk 50k g it 4
B AR A TR Mgk, Rk, ASCE SO
JET A LR AN L2 B BT 4 I L ot R 2 i
HHR TR . IX BIREL T 5 4% LA sy 1) ks 4%
B ih 281 R ik e, il 3 o, ARYE HarE A
A P R AR E PR 777 Kenney 2512, Wan %581 Li
SLWERIE : 1% 5 B E O HAAL A
WARE L, SRAEBMIR, Wk 1 PR, REFHN
Rifd/ N d BIBORLR B & & H ONRIAR d Fl d4d 2
TR R R B A S s PN ERANEE & AR A

120

"""" ] {280 ~ 200 mm/>
RO B
, BRERAE Y

s
>

oo
=]
T

%
T2 R K
KRB R

N
(=]
.

SIRBRA, | S8
HLIR30%K LA T B
B AR USRS

INTIRAR BRI B 5 28 B/%
)

[
(=]
T

1(;0 1I0 1I 011 0.(I)1 0.0I()1
FBURLALAE /mm

3 OBREXHRERRSFEENETAKEXIL
Fig. 3 Comparison between original and equivalent substitution

grain-size distributions of stratum @ soil
1.2 FRREHGER 5%

ARG IR EAE N 460 mm, R K HACF]
T TAREHFE: DL/T 5355—2006) M, Ll ilge ik
FRIAE 80 mm, AH R LARZEIC I ZR FPokzAE KT 80
mm FRPBRL R EAT 4 AR EE . HRYE A FURCR Y,
PB4 AR FRN DU B A 30% LT B



708 "+ T OB % M

2024 4E

=1 R AR E TN

Table 1 Evaluation of internal instability of test soils
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Table 3 Suffusion test results in literatures
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