$44% M " L T #M ¥ Vol.44 No.8
2022 4F 8 H Chinese Journal of Geotechnical Engineering Aug. 2022

DOI: 10.11779/CJGE202208012

SRR A LR U S M I

BREAN, WY, BFEX°, TER, T #'
(1. KPR EKFDKE TR EF R ARG E GRS, Jbag 100084; 2. by Tk K%, kil 100144;
3. ERGEEER, Jbnt 100034; 4. JbEzgi ks, dbad 100044)

& . gRET LURESIL, TR, EERGNS AT R IRINREG, S R M DUK ik, BT
M, FEIVATREMRZE, MELASI. ESAR RS B SRR 08, Db E SR RN, BT R UL
R, OGP ST OO SR ARG, WD T I T IR B 28%:  HLTE 55 m K MU AR Py R4 T SR AR,
SN IR EE L N R IRBNTURR . AR R R B ) S R s o R R AR R BRI (T S S
bR AT LB AT HEIL, UG T RAFACR, B0AF T PBERIG G A . B BRI — DR S IR AR AR 4 A
VI EN o IRIREE, FER)F RBLOR RA HEAT HE U 30 A — b e e IR S ) 7 i, x T4k 2
VAU TRESEME .

KHEIR: AURIZLRNT: RIEERET: IR DO

FESES: TU43 XHRFRIRAS: A XEHS: 1000 - 4548(2022)08 - 1474 - 09

EZE®E N BRENW99S— ), B, WEwsd, FENFERT I & LA 8007 1Ko 7% T/F. E-mail:
duanzj17@.tsinghua.org.cno.

Experimental study on optimization of ore-drawing parameters for fine-grained
tailings dams constructed by upstream method

DUAN Zhi-jie!, LI Quan-ming®, ZHAO Xue-yi’, YU Yu-zhen!, SHI Hai*

(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. North China University of
Technology, Beijing 100144, China; 3. National Energy Group, Beijing 100034, China; 4. Beijing Jiaotong University, Beijing 10044, China)
Abstract: Due to the fine particle composition of tailings and the addition of flocculant in the concentration process, the
hydraulic sorting is weakened during the flow and deposition of tailings slurry, and dry beach can not be formed, resulting in
lower stability of upstream-method tailings dams. The problem of optimizing the ore-drawing parameters of fine-grained
tailings is studied based on the example of a lead-zinc tailings dam in China. Based on the sedimentation mechanism of tailings,
the sedimentation and rheological characteristics of slurry are tested. The critical separation concentration of tailings slurry is
preliminarily selected as 28%. Then, the upstream-method model tests are carried out in the 55 m-long horizontal sedimentary
model flume to analyze the effects of slurry concentration and discharge rate on the tailings sediment sorting, the deposited
beach slope and the physical and mechanical properties of the tailings. The drawing parameters optimized by the model tests are
applied to the actual tailings dam, and good results are achieved, which fully verifies the effectiveness of the laboratory model
tests. The method for preliminary determination of the critical slurry concentration by one-dimensional settlement and
rheological property tests and model tests of a large sedimentation model flume is proposed to further determine the optimal
drawing parameters, which has important engineering practical value for the optimization of drawing technology of fine-grained

tailings dams by upstream-method.
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Fig. 1 Grain-size distribution curve of total tailings
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Fig. 2 Photo of ore-drawing in a tailings dam
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Fig. 3 One-dimensional deposition tests on slurry in static water
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Fig. 4 Separation interfaces under different concentrations
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Fig. 5 Deposition heights of tailings slurry
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Table 1 Rheological parameters of tailing slurry (7=207C)
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Table 2 Siltation slopes in deposition model tests

e W IR JHCH™ ¥ B RE
i Cwl% O/(LsY) J/(20 m)
1 0.60 0.020
2 20 1.00 0.016
3 1.60 0.014
4 0.60 0.019
5 26 1.00 0.017
6 1.60 0.016
7 0.60 0.019
8 30 1.00 0.017
9 1.60 0.015
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Fig. 8 Sediment-size distribution curves at different concentrations

(0=1.6 L/s)

N T TR EIAEHENERAD KT B SR AR,
£ 2 mX 20 m FR /KA A HHEAT 17800 56, BRIk
FEH 26%, iEMRYESLhR RS I LR R SRR 0=1.6
L/s WS HIFH" ST A2 B A 2 98 125 8]



%8

BUEA, & WRBREN LRSI S Bk e 1479

R, A ARIG LI A8 S 2 5 I AT e v 3R
MBNFERE AR —B. TR DR R, R PN
BB Ak T R B A . IR 2 RSB N AR R
PAER, TERE, AR R ITES, MK
Aoy XORIZEIC, il 9 fivs . BT b K3 1%
PEZEAL, ZAE VARSI, A B P N R 2
PIFE AR T 25t W RIANE S A G158, EahiEAE
ALK 2 mo MARITES HE B AR AR LR AR /N, S
FULLFE N 0.89%~0.98%, LI AURE P T K P ik
12 m. {EEFRHIRE, 762 m 57N BE I, |
TR R, AN RN T REH AL B R & i e
TARYEE, 18 5 D R P Sl PRI AR A B AR O /DN

& 9 200 cm BEKIEPLTER TR S

Fig. 9 Deposition morphology in flume with a length of 200 cm
3.2 EWIMFMYBELFMR

FESEIREE A SRt b, AN [R5 TS
Ja, WREN UTIRMEAREES (0, 5, 10, 15, 20 m)
AEERUE AR B AD TF B T R MR, R RRAE
FOKEMTEEWR 3 Fin. DIRET & KEN
19.6%~28.9%, FHXTHEAK, H5HBA DS, &

IR EAR PR, I F TR T BRI (1 RO R
BIERBECOR, BT AR E T — S
T TAR, HEB AR MEEESET 20 m A
A AbFEORL B AR, [ A HES R SR IE . T
FE 555 kRIS IAR S ARk ss O BT
TR, Wk 1.70 glem®, SRS 5500 1R
B, T B IR o

AT IR HCH 1 JEOIR AT A TR RS (LR
43514 50, 100, 200 kPa), 18 EIGTRRY LBY 58 E 1R
PR RE A DL TEAR B IR GG Fr HEAT (1) S 8™
WERMRE T, VRWINEIRIIEARN 0, NS
XN 350 o FLNEER S o BETSOT R E AR B AR 1L
TR LN 10 FToR o RE P OTRR P 1) PN BE 168 £ 43 A AL
BN RN, £ 10 m BT, PUBYIRER
No IXAE TR RHERRAE IR R, HLRTh R 2
TER A MHEVIRR, ABR%iZ2 15 m DUS. o
R RV b8t 0/ WA N B b SV cov ) k2 | ==Y T S TR
JEE SIS, T UAZE 0~ 10 m Y8 Bl 4 -+ 2 (1 P4 E S £
BN, SRITE 10 m LLS BE A 40006038 0, ik
B T4 KIERS R — e MR T, dRis
AR R KR, i 10~20 m A EH Y
MRESH —E .

T 0 R S S R B H e U R W AT B 8 P A e
KEem, HE. WREEIXPIAN R B 25 50 B (152
AER G . TR T (10 20%), s/
BIGREE R, ERIKE T (0 30%), WEMA, &
T S 8 B 40 3 R 36 M Ak PO 470 B 5 Rl K

SERR AT AT ()5 P AR 7R S i a2
Ak R MRHBE A [ 45 R w5 A LB L ) s
HomE B E VAR B R R EAFEN . TR

*3 MREN (R SKRRTEE

Table 3 Water contents and dry densities of tailings sediment

en R 5y O FE 2 /m
R
o . 0 5 10 15 20
5 Cw/% ONL-s") - - - - -
w% pgl(grem) w% py/(grem) w%  py/(grem3) w%  py/(gremB) wi%  py/(gem’d)
1 20 0.60 20.8 1.70 25.3 1.61 25.1 1.57 — — 28.4 1.49
2 20 1.00 20.6 1.66 25.7 1.59 28.4 1.56 — — 28.9 1.56
3 20 1.60 21.0 1.68 22.8 1.65 26.0 1.52 — — 24.1 1.58
4 26 0.60 19.6 1.74 23.9 1.66 25.6 1.62 — — 28.1 1.52
5 26 1.00 21.7 1.70 25.1 1.56 23.4 1.65 — — 233 1.61
6 26 1.60 24.1 1.64 24.6 1.63 22.7 1.64 — — 28.2 1.51
7 30 0.60 26.9 1.59 23.2 1.66 23.9 1.56 25.6 1.49 — —
8 30 1.00 21.7 1.61 24.2 1.63 27.6 1.50 26.0 1.62 — —
9 30 1.30 21.5 1.70 25.0 1.66 25.6 1.59 — — 27.6 1.63
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