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Study on the Influence of Drainage Channel on the Effect of Vacuum Preloading Reinforcement of Bauxite Slime
ZHANG Hao, YU Hathaos, SHENG Wenhao
(Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering,

Guilin University of Technology, Guilin, Guangxi 541004, China)

Abstract: In order to accelerate the consolidation of tailings slurry, the influence mechanism of vacuum preloading method based on
different drainage channels (sand drains and drainage boards) on the consolidation of bauxite slime was explored. The macroscopic
characteristics were analyzed by vane shear tests and consolidation tests. Combined with nuclear magnetic resonance tests, the evolution
law of microscopic pore characteristics was revealed. The results show that the moisture content of the slime decreases from 180% to
47.88% » the shear strength increases to 26.8 kPa, and the compression modulus reaches 15.5 MPa. The consolidation effect of sand
drain is better than that of drainage board, which is mainly due to the fact that sand drain can continuously ensure the transmission of
vacuum degree in the process of slime reinforcement. In addition, the pore water in the slime formed after consolidation of different
drainage channels has the same distribution laws. The research results can provide theoretical support for accelerating the rapid
settlement of tailings slurry.

Key words: Bauxite slime, Vacuum preloading, Drainage channel, Consolidation drainage, Model test

TR M BRSO 25 B LA 1 B AN 0
P L PR T R DX 0 2 A5 R

|

0 5l

BR A At S SRR Y A AT 40 T R B
FEEEA A 1 EALBRTR L 2 B
Vet 1 48 E A 15~2 « R 0 TR .
FEE AL FERR 10 B2 1.34 42 o Il AR R
AR S AL, YR B A R AR AR
A I TR B LY FA A R 5 K R AR S 1, R 2
/NELRELRL SR I JLAF- J6 12 i H A s — A A
FRITA™ ¢ 5 T B9 AL B O7 VR 2 LR O™ 22 A 54, i i
Wiz 2 R R KA . SR R 4 R
AR bR L L D 28 LA [ 45 R IS 7R P X R

* Wi HEE:2024-08-19

EETE . AR S R H (2019GXNSFAA245025)

R TR A SE RS IR X R B R

B lRFE A KReErgnk+, 38 8 R
g A R X R Y
4 Y8 U 22 [ 19 A B A 6 5 L BELAS T /K 0 HE
BT WEKOEEE L T HLZE A 3 A A e, 7E
etk K o F BOAE F R 208 W JOBCH 20 e B
HE RS 4 P T Xt S 4 9 i LA K 0 IR, AT
B U8 3K [ 45 HE 7K PRI XE B 7] B, 1 22 24 35 % b AT
THW5E. DENG % %287 pH M W4 4 )8
BT KT Fe' X R e L R e M 10 52 ), HIL A 4)

TEH B ik (2000—) , B VL BB W AF 5T A E 8N B Y K Pl [ 45 7 A BFSE . E-mail :21503694034@163.com
BEMEE T A988—) B iL 7=l S Al BB, RN R R b2 - 2 A E T A TSE . E-mail: 2018094 @glut.edu.cn



Rk, F HARBENE LT T RATRAEMBEZROH AR 7 LA RS X ,2025,45(8).

171

Il 75— 19 pH JW I N, 48 3 7 9 m A al LA
45 2 1T OBLREL 2 A SRR B L AN S F (Fe® ) M H—
BF (Na ™) 4774 0 £ i B 2 TR 45 . A B T 47
B ORI A B . BN ST AR T e
Ve B9 Ak 22 B A3 R 2 LR A T 59 B » B IR — 7K B R Ay
A A BT B AL O, 54k 2% B4 2 5% T T U8
WU RS EZ R E,

ST UE A HE K B R R
HE K [ 25 B A A A K [ A A B 7 3 ol 3k T R A AR 3
KRB A EHOKMEA T, BN 400 mm FY 1 7
RS AR B K B P S K R R AR B A
A IR ARG P AR A oK B B 2 R R, H A
VI BE g K . DWARIL 260 £F Xt R U8 3% 2L 5 ULk
FE LSRR R G TR T AN ) 28 0 3% 75 M T 22 468571
NLHBESE, 25 R, Y BRI E R 15 ¢ BE
Y/t ERES L BRMSCRE S . R UE R Toalk A =
R E I APE T — P B K 5 28, WEBER
TR I R U 7 O R A B R B TR VR D 4 B K
JEE AR fe 208 0F 7 K R ek A PR L O 1 1 R
AR, HiE AT E ke K.,

DI B AWRE 3 B, H ETAS A TR Bl P 2 [ 45 2 0 e
WA B . BB EZ DL [ 5 4
Je s BRSBTS, KR R, B
U 2% BE A% i o 4K 4 [ 25 HEJK . KJILLMAN'® i
PO I o o NS R )1 7 2 A 1 =) | B A B < ) N 7]
o A R i A R 7 R LR R RS E
XU BIFFE T AS R 3 7R 05 0 A 3 0 R s 08 5 1
TR BB UEAT R, e BLAL B BE A 1E R i 67 R T Y

A HA R ARG T B 5z BE T FR HRLAR L
IR R R R A5 0F R A8 R — A Al
A ELAR G LT W R I MIE % RE T K 1R
U0 T PN R A R FR A JE S B VR R A 3 A
R, WG E S TR T T B BRI AR
PULETE G o828k W S VT S N S WA A oV N A T
VM T B TR R AL IR . 3 35 R A R
FLAS PR IE IR A SR HE K AR T35 42k 2990 18] 47 %K 1 3
e M e R U B ITDER /e s U7/ BE A R S T (= )
AT BRI | ] X PA 2 56 P o A5 3 TR vy

ST H S BURTE © A 24> T U B i A%
O HEK B 25 BE 1, D 1 s R e 5 [ 45 Hl K L A S
FPL30 b AN ] HE 7K 38 38 15 A 3 P S U 1 i
PRTT I B R [ 25 ROR B e AR 5 O aE
R T U | 45 G A% 3 IR KR R A (]
HE 7K H T8 B3 T A BT Y 04 S50CR AT 25 WA oW
PN JZ T B 73BT 483 705 AN T] HE 7K 38 3 X6 6 99 1 o [
PLER . WFFE45 RAT R 0 e i 4 € b ' 2 1t 30
filh » S B8 Ak AN GE IR TR AR

1 B TR

1.1 AHEERER

R P H A E R B0 B AR s A
FRS BT PO 4328 /] B AR 0 A 50 = Ik o 4 18], 2 4
WO, R T U8 UKL Y AR g M UL R 1, R
BT an B 1 B s, 1 LUE L 26k 5 & ik 3
59.18% . [ 2 Mu U8 XRD ZrHras S, WA 2 tha]
DI, @A & sl 23%.

x1 FRITTRERANABERYEMER
Table 1 Basic physical properties of bauxite slime particles
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Fig.1 Particle size distribution curve of slime Fig.2 XRD analysis results of slime
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Fig.3 Device for vacuum preloading model test
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Fig.4 Distribution of soil measuring points
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Table 2 Specific locations of soil measuring points

T 85 2 Bk I=REN A
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H30C15 BE B 30 e JHE BP0 15 em
H45C5 PEBEHE 45 em JEBIH L 5 cm
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Fig.5 Variation curves of drainage volume with

time for different drainage channels
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for different drainage channels
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Fig.8 Shear strength of slime at different locations
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Fig.9 Variation curves of void ratio after consolidation of slime at different locations
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Table 3 Peak area of unit nuclear magnetic resonance

signal of slime at different locations
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