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Study of mechanical properties of frozen saline cemented tailings backfill
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Abstract: Backfill mining operations are increasingly being performed in cold regions or even permafrost areas. The water available
for the preparation of mine backfill is often naturally saline. Further, in some extremely cold regions, anti-freezing agents are often
used to avoid the freezing of the paste during the pipeline transportation. This study, the time-dependent evolution of uniaxial
compressive strength and initial elastic modulus of cemented paste backfill (CPB) with different saline concentrations (NaCl) at
—6 °C was experimentally investigated. Uniaxial compressive tests were conducted on various CPB samples for different curing times
(7, 28 and 90 days). The results show that the strength of CPB decreases with the addition of NaCl. All of samples experience an
increase in strength with increasing curing time, due to the ongoing cement hydration. Moreover, there exists an obvious linear
relationship between the uniaxial compressive strength and the initial elastic modulus, regardless of salinity, curing time and binder
type. The results of this investigation could provide some technical information for the implications for backfill practices in cold
regions.
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18 = HEY, BTSRRI (70%~85%). HEAN
K G R ZRECGET KD FIRES R GEH 3%~T7%)

fERE 201 30 4F, RIS TR ERTEE L AU TR AR,
OB A3 1T B AR U AZBOR A RE B s AR SRR I BRI, W lige
i KB TR R Fe Y, PARIAETS Y, Ehels  SUPRIEZED X R RETY. fENE R AL R
BEUCEEI TR AR, BRI R B E RS 7 K, R R TEHLX 1L

WA A 1: 2019-11-08 &I H: 2019-12-19

BHETH: EREAFEESE (No.51804063); [HK HARFI S E LIIH (No.51534002).

This work was supported by the National Natural Science Foundation of China (51804063) and the Key Program of National Natural Science Foundation of
China (51534002).

HEER: REW, 5, 1984 44, WA, SRR, FENMFEE L TR, RM T2 TIE. E-mail: 59270708@qq.com



% 6 W

RIS RIS & EhR 4 R R ) S R I 7 1875

FER LR ERAW T O RSN 2018 F-[H
FHE SR TR 322 4 AR B 45 5 B S B R %
24 H L I, FLE U AL SRR R R FE L X
W LR B PR 2 A EROR . Hr, E AN
TRIMATHE E & TF R T 2 XA 1L 78 45 45048 1) A
FE19-13],

Pgeit, HEFEAHXE = EIEfE R b AR
) 50% LA b, HIXE8 XA it K AR Tz .
02 KR = X3 s B T AR 50% 75 4,
Yukon. Yellowknife. Nunavut 258 [X #f7 FFE€4 1
X, HNAKRIREH €M, HEBEARIEHE
BRI, Sy 1 BRARAS B VR KA R B g B AR, W 1L
FEAT SR X S6 5 Ehth T K1) 2 B AR e M L 741,
TE— LUt FEMIX, Oy 1 B AR b A R
SEEE, TREIMAPIR SRR RSB . 2R
1M, 3255 8 N AL IR 22 5 i B AR SR SEAR IR ) 22

P AIRH OG22 38 BT 0B AR R B AR ) S MR T R
TRERABTT, tORHEdE T ER R EEARE
REUSL, SR, IR R I SR TE 0 °CLL
BAEERZM T AT, (K (0 °CRAR) &#F
PR TR IEAR R FE AR Y T AU S . IR, AR
BT FER G T & B AR 7R AR 1) 77 SR I T R L
RNARFE MR TAE, SRR GRS 3
BRRIEE T R A, DU S EE
1A 78 SEL IR TC B AN 78 TEAA 45 h e T — o BRI K
.

2 RIFER

2.1 R
2.1.1 Bw

AR PR AN TR (EE Silleo
ANFVEFE R B A TR ), H 99.8% 7 A6 T
SiO2. ZERH-20 um BRI & 43.7%, J& T 5
AR KNS A RECN 16.6, IR RECH 1.3,
RECRLF. ERATREWHENET: N TEE
oA — SRty 5 I EE B R AR I S TS g,
MRS S5 R AT, METE Sioy A R,
REf T BRI Ie 45 R e . thah, AR fE
HMANTREWNS 9 M &R B IRECAHIT, F
e, WIS REA -, N TR
MBS HIE 1,
2.1.2 Rk

R L FR A FH o5 a1 PR 5 R o R K
Jeo BRI, FAME A K YR I R R A AT R S AR
75%20, [k, T AR RA, AR

#1 ANLEBDKEZEYERE
Table 1 Main physical characters of artificial tailing

. Dy Dy Dy WURiAH  HERMEAR
B amoam O % gy em e g )
ANLRER 1.9 9.0 31,5 16.6 1.3 2.7 3600

o ¥ 1.8 91 308 171 17 — —

P BB S BT SO IR 2 B AK e, R
237 REFMHZBR. Bk, £l 7eLr
PR EE kL JKYE (FL5 ASTM Type DD, JfiE—K
TREE (% 50%), WE 1 Fw. KA
() 5 AL 2 B L2 2,

KR iy

AL REE)

1 RS RA R
Fig.1 Photos of binders and artificial tailing

R 2 KPP YA R
Table 2 Main physical characters of artificial tailing

B FHAE /Y% X LR
LA SO; Fe0; ALO; SiO, CaO MgO EE S Nem? e gh)

JKJE 3.82 270 4.53 18.03 6282 2.65 32 1300

v 387 —  9.54 3432 41.14 1098 28 2100

2.1.3 #EAIK

T BRFERK AN e R R s, SR A 2808
KAE AR K. F4rE BRI NaCl IS 218
KL A AF B EE 73798 04 54 354 100 g/L ) NaCl
W, VR RIS A FERK .
22 RBFE. AEHIEE5HP
221 REHTE

FTE B ARBERI K IR B K5 B 5 R B i)
HKYe (P& B 8ERFEAZE, 739008 7.35 F1 4.5%.
TR 7 Ze i HRURR 45 R 28 B4 43 Sy 7K V8 B R A s Y 7
Z5, WAERCEL T RE LR 3.
222 W& SR

Bk R B ARG RS AR A, KA
FEINNRERE BRI B (R FUK AT 38, PP )
KN T mine FEARIEH, FTE SRR GG IR
FEHIAE 0 °Clita o BERBHEIA G, BIANREFIETR
PRE (BAExEE =5emx10 cm) 1, 850K
A—6 CHAFEHATIHIR TR



1876 Fo A A B 2020 4
R3PS 3 35 LA R UK 6] 0 B8 181,
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Table 4 Fitting results of the strength vs. NaCl concentration
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