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Experimental research on road performance of graphite tailings sand
stabilized with cement

LI Zhi-min, XU Qin, WANG Ze-lei, LI Si-yao, WANG Fu-tong"

(School of Civil Engineering, Heilongjiang University, Harbin 150080, Heilongjiang, China)
Abstract: The accumulation of graphite tailings has brought a series of hazards, including environmental pollution, water
resource damage, and increased risk of geological disasters. Using cement-stabilized graphite tailings sand as a subgrade
material not only enhances the comprehensive utilization of graphite tailings sand, but also reduces construction costs. This
study investigates the impact of cement content on the compression strength and freeze-thaw resistance of cement-stabilized
graphite tailings sand. The results show that the compression strength of cement-stabilized graphite tailings sand specimens
increases with the cement content. When the cement content is 7%, the 7-day compression strength of the cement-stabilized
graphite tailings sand specimens reaches 2.61 MPa. With the increase of freeze-thaw cycles, the mass loss rate of the
cement-stabilized graphite tailings sand specimens gradually increases, while their compression strength gradually
decreases. The higher the cement content, the stronger the freeze-thaw resistance of the cement-stabilized graphite tailings
sand specimens. The research findings can serve as a reference for using cement-stabilized graphite tailings sand as a
subgrade material in Northeast China.

Key words: graphite tailings sand; cement; subgrade material; water content; strength properties; freeze-thaw cycles

Vol.6  Suppl.1
Journal of Ground Improvement Jul. 2024

0 51 &

HER R R BEIEN L2 A A I AR
. /G, BITR Lt AR 4 10~15t 1
s, BT ASEFFEREZREN, SEU74E
TRERABEN . f8ET I EG0E it
EATMERAE R . SRR KEEARA G Y
B, R T RERIBEH, 45 R B KA A

ks BHA: 2024-05-01

kT —ERZERE. B, AR IR R
MNERE R T IZH AT FE A

HRT, AR B Zr G A I R 7205 2 A
FIA 82 R 1 & i SRR B, A RS TR T
A 88 A i 25 e il (AR S SIE By, X Lo Bl
A5 R S ARORER . PURSREZ AR R UL Kb LEE
BEAT TS5 Sk B RAED Ko SR E N 1
JEURE, A LLIE B 3 AR A R G, B Ak iz

TEHENT: FER (1999—), 5, EdkE N, BiLotsid:, PiF TREm, FTMNFHEE L TR P TAE . E-mail: 2222760@s.hlju.edu.cn.
SEEEE: TAEY (1972—), 5, BRILEEMA, #d, B8, FENFE TR HIAT R T/E. E-mail: wangfutong@hlju.edu.cn.



2 oA

O 2024 7 B

FIRBEAT THEFL. BRFHESEN AT TT 1R X LR
LA SR R Oy R BEREVERE RIS . R
FE AR M A SRRy I E R 6 KB RE VK
HL PR AR RS, X LIROK R | PR AR BTIAGE
PEAFREAT TRIGHT 7T, XSS K SRR 5 2
TRRE b, &R AR AL, O R RURE AT TR
T TT. P& WHFE 7 ANET xS 1 58 B IR L
B AR o G A1} A v i B GV RN N rA Tl
LT Yy SRR TREEE TR TE . Fh/NEAES R
A S8 R R R BT RHIR % 2R R 2 ol =Tk
o RPHAEE L U SR BRI SR AT 1 AR
WIS T, A A SR R U B b il 4 4 SRR
TREEED O H AT BT T, X TEEE R
WG EH AR, XEH R Z DA SR B
WO R B R SR A 2 S EUh SR B R B )5
VERERMNVIN KL FINE7R 1 A7 SR B AU 1
PLEE, ORI St rh AR A S 4L 7B o dr
B RERIE, XUE SN WFFE 1 AN R 20 R 300 A
s RRHR G B PR AR, AR e A5 SRR,
AR EHs < R R AR AR ] P T P50 e B 4 g
SEIRAT T .

SR, H AR A R R Y TE S A AR
BHAHHOE R D . CAEARERY, RERXMME
BT LA Dy A Al AR RL, Bl EE B R
B BRSO BT &5, A RET N
KRR ACRRE, AT PR R A SRR SRS
A, SR DA S 2 BB U SR ARHK ORI, B
R BRIET

ASORg A S JE IR 9 R A
VR LG A B W FU K e 5 ot K e Ra e A s AT
Wbl FEPERERIREMT . BT FU4E SRl 9 fl K Y Aa s £
SRR N M RS

1 #MR5REE

I

RIGA RS A SR BN /D KV SRK . k56
FT A S8R RDoR B SRRV T XS T T 5 f SRR
WHEREDIATH (AL TR TG 3430—

1.1

2020) U1, R 7% SRR RD IR BT, 2550
R 1 PR RFHBOCKLE A HTINE 14 S0 1D IR
FIZRIC, S5 5 1Ca) s ] X S 26T (XRD)
XA RTRYHEAT T IHAE B, SR WE 1
(b) Frox. W56 FH 7K U8 g i i B2 #h oK U
(PO 42.5), i X SHEIIIEER 8 RT B
IV Aoy AT 70 M, S5 5RINER 2 T
xR1 AZETURYIEMRIER
Table 1 Physical indicators of graphite tailings sand
RWEL HERRE L/ 24 W W 4HIfE ENZE N HES R

.o PH . "
(kgm?)  (kg/m?) IKEK/% e FH Cu HCe
2 855 1 540 36.7 090 10.0 52 1.3
100 —_
. N
ﬁ \ (0.19, 50)
< il 19, I
iy 60
H-[i
Py
= O (0.075, 13.35)
=
| -
0
10 1 0.1 0.01
Hi4%/mm
(a) BRI
8000 | . —
o JifiRF
| v Hzt)
~ 6000 o BT
2 <« A=A
% 4000
o
=
= 2000} .
v N
w NS SO ST
O -
100 20 30 40 50 60 70 80
26/(°)
(b) XRD i
1 AZEETWHBIRLAC L XRD Eif

Fig. 1 Particle size distribution and XRD patterns of graphite

tailings sand
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Table 2 Chemical composition of graphite tailings sand and cement

AR & B/ %

e

CaO SiO2 Fe203 ALO; MgO SO3 K20 He
VoY Sy =R 15.55 62.50 5.07 10.21 2.33 0.54 2.26 1.54
K 59.64 22.68 4.07 4.70 4.03 3.08 1.15 0.65
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Fig. 2 Preparation and testing process of cement-stabilized graphite tailings sand samples
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Fig. 3 Compaction curves of graphite tailings sand stabilized
with different content of cement
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