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Effect of dry density on saturated seepage characteristics of granite
colluvial soil under low hydraulic gradient

Luo Guipeng'?, Jiang Xiuzi'"*, Yang Guiqing"?, Dong Hui'"”*
(1.College of Civil Engineering s Xiangtan University , Xiangtan, Hunan 411105, China ;
2.Key Laboratory of Geotechnical Mechanics and Engineering Safety of Hunan Province, Xiangtan, Hunan 411105, China)

Abstract; [ Objective ] The seepage behavior of granite colluvial soil under a low hydraulic gradient was
explored,in order to provide a scientific basis for regional engineering construction and geological disaster
prevention and mitigation. [ Methods ] Constant head permeability tests were conducted on granite colluvial
soil with varying initial dry densities to analyze its seepage characteristics under low hydraulic gradient.
[ Results | The relation curves between seepage velocitiy (v) and hydraulic gradient (i) (v —1:) of granite
colluvial soil exhibits varying degrees of seepage fluctuation under low hydraulic gradients. The permeability
coefficient increases with the hydraulic gradient across all dry density conditions. When the hydraulic gradient
reached the critical hydraulic gradient (i, ), the permeability coefficient remained stable and undergoes
approximately linear seepage. At this time, the permeability coefficient decreases logarithmically with the
increase of dry density. Additionally, under low dry density conditions, the transition in the critical hydraulic
gradient fluctuates significantly. However, when the dry density exceeds 1.5 g/cm?®, the critical hydraulic
gradient (7, ) increases linearly with dry density. [ Conclusion] The saturated seepage behavior of granite

colluvial soil under different dry density conditions exhibits fluctuation characteristics under a low hydraulic
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gradient. The internal mechanism driving these fluctuations is closely related to variations in pore structure.

These findings offer a novel perspective on the seepage process of granite colluvial soil and provide a reference

for consolidation analysis and seepage stability calculation in engineering applications.

Keywords: dry density; granite colluvial soil; low hydraulic gradient; fluctuation; critical hydraulic gradient

TEZ AN BB AT b BB i A 2 15 2
TARZ TR UEF ) Z N, SR, Bk B2 1
BERHIESE , FERAK T3 86 BE T L ARAFTEAR 2 It 25 3K 75 5
PSS S EEVE S P S S e SR AR 7/ N U R v )
+, 1960 4F P. Bakes™ B ¥k 78 SCHE Az B+
HAWWEKDEE. Bi)E.R. J. Miller " 70 5% K FE
B 918 B I R A AR — DRI IR K B R R T I
MIRIIBEEE KEEA AT S, KT BT
AR LR PR B T8 BE (o) 5K I BE () 1 56 Rt &
Co—D WA 1 Fros . BAPAFRAEK T30 B 0] 16K
FIRRRE G Rl SR IR RE Gy o SR IBERE @ /N T
ioF FLBR P A KR K AR 8l 2 0 <<i <<i,, W, LER
O AER B Y i, L B AT A R T S
AL B U A [ B9 AR R BT R A FE B & B AP 7
25, i S. Hansbo' ™ e 57 B 1 A4 [ 45 4% vk i It
R R BTN I U 1 R IR 7K 0B B AR AT I K T
JE 2K B BE /N T I S K T B B I RS & R
K B 5 K 0B R R R RO IR L. R BN
FHEWBE S A TR W KPR B T AR TE B
1Rt 1922 4E, E. C. Bingham™? #% %6 45 &
Maxwell FUL A LR /N B B 1 )R W) o 8 28 B
PETT G5 Sy TR R AR i A TE AR /N 5 13 )R 23 77 AR ¢
SN 7 TR S T WA 2545 22 FE RS E o 1162
TR IR 7K TR FE WA AEZESE T Rl . S ERFEARIK T
B EE T 5 AR LM 8 T A AE B TR 9 43 2 I
PRVEIST W) J5 2 1k 0L B 45 48 55 O TR AT 1 AR SC B
GEbe o 2 R T 5 ) b R AL B 2 1 T
WE, B 55 TR B m bk i oA o, i
BB AT K R I T TSR] T AT
W AL AR K J1 86 %, Wang Haike
R DI N i R 3 S N DR (B [
Wi KB LR IR IMES TR ERNCRT SR
BRI 7 1 S 7K A6 8 I J3E e il N 1 R

AE B AR Tz a0 A T R R T X AR K Y
ANBVEF TS BB I, I S BOA SRR
K A Ik B A TR R, HET, RN E AR
it 2 S B T ST T AR A AR R Y
B R ST R TR R ROk
X6 B E B B R I, Wen Tiande
SRR BRAE KA AR i N i R RS R AL
BURFAE 25 DDA G, TR SR AFN Y O T e S X 4K

FHRREB AR, FTF R R A R 0
B R T R B RN T B RS
TREZ RS IEEREBI LR, WA, A FH R
TEBIAE R A AR AR = K B B T & A 8 Dl B IR i)
B R £k M B RS, SR T, Wang Shengwei
SRS R R BT 500 IR A AP
S AR AR LB T, B R R Wk e 5L
S5 K HE R DT BCAE A AL B R
PRI 25 %58 A8 1 25 AR B AR B AR AS 4 1 L 7T g
o B A AR K B TR B0 1 25 8 TR
FNE Uit R 5 1 20 B 8 B0 22

v A

i
T i AWK TIRERE s @0 AR BRI L i Sl 5K T3 B
BEs i AAKIIERE; v HBWEE. FH.
B1 REIEEESRSFES L

Fig.1 Low-velocity non-Darcy seepage characteristic curve
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Table 1 Basic physical properties of granite colluvial soil
W/, B/, mIEE RRTEE/ CL RS
Y % KE/% (geem ) A itk L ik i ke Rk
(>2 mm) (2~0.5 mm) (0.5~0.25 mm) (0.25~0.075 mm) (0.075~0.0005 mm) (0.0005>mm)
44.66  30.76  25.79 1.875 7.2 12.5 11.5% 22.6 35.1 11.1
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Table 2 Mineral composition of granite colluvial soil
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Fig.3 Variation of seepage velocity with hydraulic gradient
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Fig.4 Variation law of hydraulic gradient and permeability coefficient of granite colluvial soil with different dry density
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Fig.7 Relationship of intrinsic permeability and initial dry density
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Fig.9 Saturated seepage patterns in pore space of granitic colluvial soils
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