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Experimental study on permeability characteristics of iron tailings-geotextile filter
under vacuum conditions

Wu Haimin' | Wang Wansheng' , Yang Long’, Zhang Zugang’, Ou Zhangwen’
(1. College of Water Conservancy & Hydropower Engineering, Hohai University;
2. Mining Branch of Nanjing Baodi Meishan Industrial City Development Co. , Lid. )

Abstract: To improve the drainage performance of iron tailings dams, permeability tests were conducted on geotextile filters in iron
tailings dams under different vacuum negative pressures. The particle migration laws within the filter and the variation laws of the pore
structure of the geotextiles were analyzed, and the influence of vacuum negative pressure on the permeability characteristics of the iron
tailings-geotextile filter was investigated. The results indicate that vacuum negative pressure can significantly improve the permeability
of the iron tailings-geotextile filter. Under stable seepage conditions, among the three types of geotextiles, staple fiber, namely filament
and filter cloth geotextiles, the permeability coefficient of the filament geotextile filter is the highest, followed by that of the filter cloth
geotextile filter, and the staple fiber geotextile filter exhibits the lowest permeability coefficient. The permeability coefficient of the
staple fiber geotextile filter increases significantly starting from a vacuum negative pressure of 70 kPa and then increases with the
increase of vacuum negative pressure. For the filament and filter cloth geotextile filters, the maximum permeability coefficients are
obtained at a vacuum negative pressure of 70 kPa, increasing by 94. 6 and 14. 2 times, respectively, compared with the stable
permeability coefficients without vacuum action. The improvement effect of vacuum action on the permeability characteristics of the
geotextile filter is influenced by the fiber thickness and fabric thickness of the geotextiles. For geotextiles composed of coarser fibers or
those with greater thickness, the improvement effect of vacuum action on the permeability characteristics of the filter is more pronounced.
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Table 1 Basic physical property parameters of geotextiles

ALY i JEE/mm AR TR (g/m?) AL/ mm

5 £ 1. 684 208.9 0.09
K 2.031 210.6 0. 095
il 0.591 126.9 0.2

BBEIE N KRB BRI B2 BB, A KB B iR Kk S A 120em, H24S B E R
I8 40,50 .60 .70 .80 kPa 3 5 g BLAs 1 R T4 ( Al 6 = A= 5 S AR SCEL s B R B Y F8 AR T RASE )
RIEAXHE) .

2 REERSHH

2.1 BV EFTILMER

H Il 3 AT FEE KRBT BB 2F + T U082 1988 R A0 i A T 55 3 a3, IT e
3.5h WA E i M fH 3. 6710 em/s, BJG BT TR, IF AT 7h BRI, BEE B2 ORI, 76
40 kPa FLASHURAE T U2 002E REOEMA T 107 Bomd, MHEzS TRk F] 50 kPa Fil 60 kPa B, J)Z 1Y
B Z AR R S R] ) 415 252 1 S 0 SR S R R AR Ak R A, IR RS 2 Rk B SR/ IME S 4 i RRE TE
1.10x10™° em/s 1 5.5x107° em/s, 4251 F 5] 70 kPa F1 80 kPa I, 8 2 175 1% 2 BRI FE 14 K, I Bl
H I (A A RELE , PR 28 TR N IR 2 915 05 R B e s O i A ks, HAE 1.5 h 24785
Fag , = 70 kPa F1 80 kPa FLZSVEH T U2 1B & R B AR ETE 7. 70x107 em/s Fl 1. 20x107" em/s /2
fio M TR L+ THYNER , Bas 7R K T0kPa KB % RBUWEAT 5, Y B2 771U E /N T 70kPa B
BB R B R AR 35940 F— B/ NE R Y B R R F-70kPa J5 i IE 2B E R
B B A
2.2 HEY KZITILWMEER

HI Tl 4 AT, B KSRAVEH N BT K 22 1 T2 2 1075 15 22 B a0 56 isF (] 14 45 252 222 740 i sl /N A2 1k
AR I ERAAE 3.5 h JGRUEAE 2. 03x107" em/s Zidy . SR BAE AR EA FUEMIERT  IRZ B3 REGY A
BRI, Hor 40 .50 .80 kPa B4 11 AR T i%UE)21835 R AR K AT 2 B sh =X T R, IR ek
WK EGESE 3. 69x107* 3.59x107* 3. 02x 107" em/s, 1i 60 kPa 1 70 kPa H.%5 7 JEAE ] T 182815 RETE L
I HTI R PSRRI IR BIFAETE 4. 0x107* 4. 86x107* em/s, BRI K2 + T4 Wik 2 Hs
7 ZHBUIE 40~ 70 kPa 5B P SRS I, B3 80kPa ELZSVE I B AR, A % I 4 1 J5 PR 2 28

AR #5180 kPa 5 22 VR Y 309161 TR 3, it b T P A T A6 5 0, T 350
R A L T AR LB SER BRI, 2L 0 TERER - K- T4WR)= 1A Uk A7
141 651 £
12} 601 <
@ [ —~ 55F N 3.
E 10+ — WKk Z 500 ‘,‘Zﬁ“’o 02 04 06 08 10
% — HAE40kPa L b o
s 8 HZEESOkPa S 45 K
= — SUEGUEGOKPa X 40 — A HURA0 kPa
N 1/ = — HEGIETOKPa o 5] LLZ RS0 kP
W 4 * FL25 171 )% 80 kPa ‘<§\J - — HZ5 K60 kPa
2 a” s 30F — HZHHET0 kPa
2 e 10 15 20 ” 25 H.25 11580 kPa
i
— 1 ) 2.0 ; ; ;
0 2 4 ‘ 6 8 10 01 2 3 4 5 6 7 8 9 10
I} ] /h iR a]/h
B3 %EV-EFLILYEESSERYME 4 HET K2ITTILWRESEREME
it i) ZE 4L i 2% A ) 2R Y 2%
Fig.3 Variation curves of permeability Fig.4 Variation curves of permeability
coefficient of iron tailings-staple fiber coefficient of iron tailings-filament

geotextile filter with time geotextile filter with time



164 WK AR R ) A e

HECE IS B R, FLR(EIE IS SURL Y T0KPa,
2.3 HREV BHLIILWMREE
FTEI S T, 35k S PR PR B0 A T 02 016 1 R B B e o — PR GEAE 5. 14
107 em/s Jefi, REEAFIESURRAENT, 1 35( )
WO B RAUSA BN BT, e a0~ | 8N
b,

70kPa FUSGURAE T, I8R5 & R BGEIRIN  E (| 2 e Bk 3
I (8 2 P B O R S IR AR 2.74% 2 | — ik
" - g . = L2597 50 kPa
107 3.07x107° 4. 87x10 \7‘.48><‘10 cm/sz—zE o 4j//\” — F{ZE 61 £60 kPa
16 80 kPa 2U%s SURAE I R, IR B35 R AR 2 = =S RETAEI0 1Py
N 2F HA5 1180 kPa

T 5 5 B 3 0/ O R, i s .
FSELE 3. 07x107° em/s Zidy, 5 EL48 67 Xk 0 2ot BW
R0 GET £ TAWE B R K 2+ T8 ] g I
BRI B A RCR AR L, 202 G Fix e B RET R TRMESE AMEALL AL
K N N Fig.5 Variation curves of permeability coefficient of iron

FETHER R UE AT L TR 2 1035 B VE RE R R
HA R RRCR AR s E 2 R4 70 kPa
i,
2.4 EZHEMARTIAWIEESERBZID

HITE 6 (R A G O XN H 7K Sk ) I Bk K 22 - T AR = AE J 28 SR AE R 193 R AL
KF 107 em/s FOECRESRE I R AL FEAT + T8UWE 2, BT L T T2 W E B S RETERAR
FAS R R A A SRR, 2 B 25 R IR ) 70 kPa B85 R BT 43 K, M TC B 23 BF ) 0 em/s 38 K #
7.67x107 em/s Zidy, UEARFIK 22 + T AWIE 2515 R A Je b 125 SUR B TH @S K, T 70 kPa FL25 171

tailings-filter cloth geotextile filter with time

FRIHKEIRRAL, R T F AR T4 Kk f T, 2 I

AR T KB 05 RN SR T 14,2 (A B -+

94.6 fif. RAETEING IS B T%E 0RO, i

YIBURLIELE + T AL (B OE I TT 23

B RO K TR 1058 5RO RK K] 80 kPa 2.l

S A4 1 - ORI B 30 1) R TR AT IR 15 -3 Z

VLRI -+ T SV AL 49 S 505 18 7 4R <

BRI, 6 T APk R e M = |, i A Al 22 + T4 0 40 50 60 70 80
BRI 56 70 kPa Ao gy, T LA - T4 i AT re
THABILAR/N, KB B AR ERESNESRET Be TRAMRERETSEREMESAEELLR
AR, SRR - KZ - THYEREBARER D Fig. 6 Variation of stable permeability coefficients of
EIPN Ol E Y ’ A i 53238 1 1 15 b WUk S RS TS different fabric filters with vacuum negative pressure
K,

2.5 HET T IAMRESEFEELIIER

L TEYIIRIZ BB YERE AR KRR |32 RO A v i ORI ZE A PS> 20 Uk 6 T A it
PR R RAE 2 [REBE ZE | R A0 o 2 v 2 8 PN 3 - UKL (1 328 B 1 DL S I BB - £ TR )2 8
BRBORARIIRINZ —, it — PR Bk L T AUWIE R AE A R B2 0UR N B8 08 R B AP, 73 5
TEIRER 25 A B P AE 5 BE (N B 2R 19 0% . 25% 50%  75% , 100% i 0 Ak BUER R 4 -+, I
BT 9300 & BEMHOL /- HrALas X a6 5 i R T A Sl HE A7 ORORE AR 0 A 3, 25 2R A0 18T 7 Frs, e dh X 7
HA R RURE R B A T 20 AT , A5 B[R] R 8 I AR kL b FRE ) 55 i (151 8)

HiTEl 8 I, SRR ST L TAUWE = EO7 At A b 2 T RS AR — 5 (HOZ Rk & &8
P/ TSR & B B O, R 22 £ TZWIE)Z EOrmURE M b 2 T B Ry R & B SR 5
LG v/ N AR A R e TR B S B B R A e 3 OF B KRR AR TR L TR %
B TP RIS E R E . BN IEA L TR R EOrRYURAE N bR AR R B G O, R



55 4 39 RUFR S AP N RES L TEWEZ 8 SRR 165

— Bt — 0% —25%E R —50%E AL —T5%E AL — 100% B b

& 1007 & 1007 & 1007
iﬁé 80t ftﬂ 80¢ JSEH 80}
& 60f & 60t & 60}
@ 4o} & 4o ¢ 40}
= 20t ® 20p B 20
H H H
S Ol o Ol S Ol e
0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000 0.01 0.1 1 10 100 1000
FiAR pm B/ um BiAR pm
(a) YEN JHL + T LW5EE (b) BRI K221 T8WE)= (c) BREEH -UEAT - T2U008)2
B 7 SR A R Al AL £ S 43 A B £k
Fig.7 Particle size distribution curves at different measurement points in slurry column
60r .
ot mall NOH pall o [ =mEad-2k
N = J - Frhi
0 40 = S LT R
a4l SPYE
g - = K2 WPk
= 20F E RIS
H = AR
101 = JEA Bk
0 25 50 75 100
I IR L%
E8 AERENSLHE.M HUNSE

Fig.8 Contents of clay, silt, and sand particles at measurement points of different depths
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