W2 2 F & A BWLES 2020 4 3 J

Doi:10. 3969/j. issn. 1671-4172. 2020. 02. 017

HT 2 N R iy 4 FE bR 4h e i
ZREPIE S RN

KR, R L E
(ENABBAZITHTZ R AR AT, Z M 730000)

OB A T AR R BC S LU IR R D E SESE AR D S R RE A OCHE AR B L SR IR AR EH A K,
BAS L 38 BUHR BE L SR 0 1 S 2 O SEBURL R ) 2 M RE B0 52 R AR B R[] L [ IO TR PR TR X S UM R D
27 P RE Y B2 WA 7 T O L SO I TE BT AR . O A T 5 56O () TN 3 4 R D K 4G TR BEBE R o 1 R R L AR
SCLAT™ VR BT O fRFE - 25 T 77 BB L HOR A1 B 98 A TR L DU TR IR 0 be L T2 SR JE L 3R 4P 0 000 S R B Y
BEZBONEE RITT ZRR T 2RO KR FTHEM B 2wy . Ml RGREELS . 02 R
R LK ARG R AT T IE il @l xh s g /R 2 W R 2% 7 200 W TR R
Wi 4 2 10 i 45 76 WA R g 2 1 R A 3 MR AR L M T B 0 Ak B TBE BE AR A L (R R AT CTA800-3D i St I8 = 4k
RMBENEOR AN ZHET 2R K THM R I E RIS TR REELZES I T 2R R 2
BB Y I 45 FE UM L g 2 P R S W 1 BE At L, R SOM #2245 Fe R L s, TR SRR T 2 B 45
TR R BUM A R RS AR R, 2R T A 4 R 0 B 45 5T B R 07 2 1 B A K 56 BT 5 B T A AL A
SRR e RO RS SE IO B S BRI IE R R R T — R AR O BRSO s AT R A T A

) B AR ARIE
KR R FTIEM R S M RE B HH0I ; SOM i 28 W 4%
mESEES . TDI26. 4 XHkFRERL A MEHRE.1671-4172(2020)02-0089-08

Mechanical properties of cemented filling materials

with tailing based on multiple factors
ZHANG Xiongtian,ZHU Wenzhi

(Lanzhou Nonferrous Metallurgy Design and Research Institute Co. ,Ltd. ,Lanzhou 730000, China)

Abstract: The cemented filling material and its mixture ratio are not only the key indexes that determine the
mechanical properties of the filling material,but also the main factors that affect the filling cost. Many factors, have
different degrees of influence on the mechanical properties of filling materials, such as lime sand ratio, filling
concentration and curing age; meanwhile, different factors are potentially related to each other in terms of their
influence on the mechanical properties of filling materials. To comprehensively inspect the influence of different
factors on the performance of the backfilling cementation filling material mechanics, the mechanical performance test
research on the backfilling cementation filling material under many factors was launched in this paper,based on plant
dam lead-zinc mine and the requirement of production capacity, technical and economic indexes,on the basis of the
strength parameters in different concentration of contrast.,filling, filling block and under different curing age. In order
to obtain the test information accurately, the orthogonal test design was carried out for the multi-factor and multi-
level system problems. Based on the results of multivariate range and variance analysis between many factors, the
significance degree of the different factors affecting the backfilling material mechanical properties of cemented filling
was investigated,and, the optimum matching conditions was obtained; meanwhile, the mechanical properties of the
backfilling cemented filling was studied, using CIA800-3 d super depth of field three-dimensional microscope under

multiple factors from the angle of the micro, finally, based on the comprehensive analysis of several factors on the
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backfilling cemented filling material mechanics performance impact, using SOM neural network technology. the

forecast model of backfilling cemented filling materials was set up under different curing ages. The results indicated

that the experimental study and the establishment of prediction model of mechanical properties of the cemented

filling materials with tailing under multiple factors explore a new way to study the mechanical properties of the

cementing and filling materials with tailing,and provide a reliable technical guarantee for the design and operation of

the filling system.

Key words: multiple factors; mechanical properties of filling materials; matching prediction; SOM neural network
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Fig. 1 Determination of specific gravity of tailings
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Table 1 Results of physical parameters

determination of total tailings

MBI/ WITWE/ WL/ HEfLpsR/

HE (tem™ %) (tem %) % %
3.12 0.97 1.56 69. 00 50. 10
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Fig. 2 Tailing grain size distribution curve
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Table 2 The total tailings size indexes

dio/pm dso/pm deo/pm dyo/pm

3.53 13.05 18. 00 148. 29
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Table 3 The influence factors and horizontal design

of filling materials material
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Table 4 Range analysis table of filling samples

with different proportions

g5 HW#EA HWEB/% WEC i JE Y/MPa
1 1:4 66 3 0.13
2 1:4 70 7 2.24
3 1:4 72 28 5. 60
4 1:4 74 60 9. 85
5 1:8 66 7 0. 14
6 1:8 70 3 0.02
7 1:8 72 60 1. 42
8 1:8 74 28 1. 80
9 1:10 66 28 0. 68
10 1:10 70 60 2. 84
11 1:10 72 3 0.01
12 1:10 74 7 0. 62
13 1:12 66 60 1.25
14 1:12 70 28 1.13
15 1:12 72 7 0. 30
16 1:12 74 3 0.01
ky 4. 46 0.55 0.04
ks 1. 60 1.56 0.83 )
ks 1.04 2.58 2.30 >y, =31.04
ks 0. 67 3.07 4.59 -t
r 3.79 2.52 4.55
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mQ = Table 5 Strength variance analysis table of filling
Fux = mQ iz 5 (9 samples with different proportions (a)
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1 1:4 66 % 3 0.13 0.02
2 1:4 70% 7 2. 24 5.02
3 1:4 2% 28 5. 60 31. 36
4 1:4 4% 60 9.85 97.02
5 1:8 66 % 7 0. 14 0.02
6 1:8 70 % 3 0.02 0. 00
7 1:8 2% 60 4. 42 19. 54
8 1:8 74% 28 1. 80 3.24
9 1:10 66 % 28 0.68 0.46
10 1:10 70% 60 2.84 8. 07
11 1:10 2% 3 0.01 0. 00
12 1:10 74 % 7 0. 62 0.38
13 1:12 66 % 60 1. 25 1.56
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Table 6 Strength variance analysis table of filling samples with different proportions (b)

7 S R F-J7 #l RN s Wy 2% F1{g I FAH F. Pk
A 35. 56 3 11.85 7.80 Fo.975(3,6)=6.60 % % %
Fo.975(3,6)=6. 60
B 15.12 3 5. 04 3.32 . *
Fo.90(3,6)=3.29
C 47.98 3 15.99 10. 52 Fo.975(3,6)=6. 60 * % %
W% e 9.12 6 1.52
B Q=107.78 26
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