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Internal Erosion Mechanism of Weathered Granite Soil
Under Changing Hydrodynamic Head
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Abstract; [ Objective] The dynamic process of erosion evolution of granite weathered soil under the action of
changing hydrodynamic head was determined to study the influence of dynamic hydraulic conditions on the
development of internal erosion of soil, and to define the particle migration law and internal erosion
mechanism., in order to provide a theoretical basis for the in-depth study of the destruction mode and slip-
promoting mechanism of granite slopes. [ Methods] A vertical soil column seepage device was designed to
carry out seepage tests on granite-weathered soil columns under rising hydrodynamic head and sinusoidal
head conditions. Based on the test observations at the top and sides of the seepage soil columns, the
developmental characteristics of the internal erosion of granite weathered soils under the action of changing
hydrodynamic head were analyzed in terms of the changes in seepage velocity, the amount of soil particles
lost, particle gradation, and quality of the particles before and after seepage. [ Results ] D Granite-weathered
soil had large differences in particle size, and there were small pores in the soil matrix. Seepage and scouring

effects transported soil particles through the pores in the soil matrix. The amount of fine particles lost
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through internal erosion was relatively large, and the amount of coarse particles lost was small. @ Internal
erosion was a gradual development process, and the soil structure in the weak areas of the soil was the first
to exhibit deformation and damage. In the test, the seepage springs progressed from the boundary of the soil
column to the middle area of the soil column, and the seepage channels developed from bottom to top along
the seepage direction. Significant changes in the hydraulic conditions within a short period of time resulted in
rapid penetration of the seepage channels. @ Internal soil erosion will stabilize with seepage time, but a
sinusoidal hydrodynamic head will activate the movement of soil particles and intensify internal soil erosion.
Increasing the magnitude or decreasing the period of the head change can increase the internal erosion of soil,
resulting in faster water transport and increased loss of particles through migration. [ Conclusion] Changes in

hydraulic conditions had a significant effect on erosion within the soil, with sinusoidal heads exacerbating

particle migration and loss.
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e A O N AR A )z B M IX L AE
AR A TR AR R R A o L TR Y el TR 2 — L TR
JRE B AE B4 2 WA FE T Fa R AR T R 2 77 A T e A
SFHIRRE . AR KA TE B 2 R I ) AR AE 4
P T I BB, T R S5 R A AE L K R B R A
AB B AR R 1 VR RE 8k R B TR AR
5 15 /K U T A A A TR R T B 2R 3 G e R
F18 2 SORE o 415 2 2 i o 7 LA 1 Bl L B
PR A ER R A ARE I o R S B X AE B KU e P
=y 7K 7 Kl AL 2 28 AR — E R Kenney
ATy e R A A S R S A A R B 92 T
SR BT 1 A s Burns S5 A S 1B 3 K G i ) B
A7 A A 240 UKL N A ZR0E B R % 2498 Tk
JE R T i S AELING 98 UK RE 675 2 I 7% 1) 4 UKL 1E 7%
Ui 2k s Chang 451 5 i 12 3 F 52 e 0 2 203K 3 s 577K
3 JEE B i S U e AR 2 T A P AR o T B
BRI WL . TR AW IEB Ui A% 18 X kL 1T 7% 52
SRR L H T A o A K Sk e A 2R
AT N ARk AL R e 451 BEAT AR AR E WA
AR SR SR AR R S K AT R R R
B f A BCKE A 5 A I TR) 3G T % T 4 Ok B R R
S BUR R (VRP o R IR DG I N - SR R
AR R T, e By T e 0 947 8 W e A I i K AL
R 50 S BUR I S AR R/ o EUR: L R AR S
FERIRS G IHR T R By & RLAR B B TE R E £ 0 TE

TR AE i o KA A S5 7 1 95 4k, IR 55 B R
e At DX B 2 DL ) IR R A T T A A R AR
B U AR R T 2 7 SR IR ) PN 08 R AR A AL BR K TR
1 2 S RN B W AT R 261
A R T JURLIE A% 14995 A 18, ) ORI B8 BE T
SPEGURFEWIRT A AT R A
DR e SRR 1) 30 5 2% A1 DA B B 2 65 RUB & B 42
S A e PN AR AR ok BIL B R — A R AR A PR Y G B )
M, BT, ASSOR HIAE B A 20 A X XAE 4
BRI AERE L AT ) AR B W B X BT Kk IR
K AT B AR AT WA 2T A [ K Sk AR
T AR P TR ok B S AR B 4B R TE AR TR K T 3R B T
AE 5 2 AR = 9 JOREE B LA S5 A AR T LB, O 7%
AMBIFFEAE 0 o 10 3 00 g A A 5 8 T L B i it 30
T
1 AER e MAE 1 B i3 il i i
1.1 I

TG SR FH B AE b A KUAR A BORE T 8 M T 3 VL B
PO X135 Bl iy 48 b e WAL L E AR L g =
b TR AR BT B A8 i e AL B Ry B A
1 PR O R E A I 20 T AR B AL R KE
(14 Sy JOURE 2% E 1 L3 2.

®1 RETEHERYEER

BEEBMEAN TR A X AL 0 3R AL H A G Table 1 Basic physical index of tested soil mass
Z WA e KR/ I/ M/
Non s =5 0 . -3 . -3
I A 9 U 4% P T R L ok & (grem™  (grem™
AHEAE TG BR B8 98 4T W 4= 4 (% AR X7 A R Adet 12.208 1.814 2.641
F2 AW AEELR BN RAE
Table 2 Original particle gradation of test soil mass
kA 0 FokE anwb b iR oL
Chife d JuRD (d<<0.075 mm)  (0.075<d<<0.25 mm)  (0.25<<d <<0.5 mm) (0.5<d<2 mm) (2 mm<d)
WAL L 22.24% 9.19% 7.48% 16.74% 14.35%




82 7K R E

544

2021 4 6 H TAEIN R 1 S W i TR R
5T PO T e 22 415U UKL 2 I5C 98 1 A 19 38 i T
TR (H T PO 4 e R 2 T A 2 TG HE B
FEBEAT S T 00 I, 9 A o S0 R IR O B RO AR
& HBUR R 55 1T R R K B BOE R R IR, TR A
ROULIN UKL T ¥ 02 8l . 9 i AR AE B XA G 6 )
AR A RO T R L S 75 A G SR S AR
X AE B e AU R A3 DL BORE A 73 R 14 4 L K
56 % Ak - 9 UL E HEAT T 5 BRAG AL A B AR 5 B
F1% DX 18] PR 325 255 9 A1 200 J0RE G 49 o 8 R AR LE 81 FE
SRE AR R AR RUR TN 1 R, R
P50 R G BRI R AR R T R L A UCORT
FEFEIAE 0.5 g LA B FR & 45 14 B MR ORI 30k 1
AP IATIRG YA B E 3 h, i E S 2 BUR D
BEE LR, DS ERABW LR, BEEEY
20 mm ., 42 B2 G B 4 A7 o 52 DT 4% Al
EAERY R SERE, A 4] R AR IO R R S A S g
125 IR BT R R AL SR L LRSS i A, £
PRI 1 E LA 9 25 U8 A i DX B D
BiR AR BE R 2 RIRO LR HF B &
FIURE L SRR A A o A AL A 7 7 B AR — 2L

100 0 Qe+
--o-- R I B

80

60

40|

rERRITASH%

e
WA

20 +

NTFE*

#L 42 /mm
1 R TR ME

Fig.1 Gradation curve of tested soil sample
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Fig.2 Diagram of vertical soil column seepage tested device
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Fig.6 Side test phenomenon of vertical seepage soil column (Circles mark more developed area of seepage channel)
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Fig.9 The change of particle gradation in rising head test
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Fig.12 Side test phenomenon of Y; seepage soil column (Circles mark more developed area of seepage channel)
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