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Comprehensive Performance of Modified Materials for Cement Stabilized Layer of Open-Pit Mine Transportation Road
HUANG Min"**, WEN Chen'**, HUANG Mingfa'*®, GAO Zhong'**, RAO Dijun'**
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Abstract: Aiming at the problems of poor durability and water stability of traditional gravel transportation roads in open-pit
mines. the transportation roads were modified using solid waste around the mine. The ratio of blasting waste rock and
surrounding soil in the cement stabilized layer was determined by laboratory tests. The unconfined compressive strength, water
stability and durability of the cement stabilized layer with different the dosages of curing agent were discussed. The results
show that the unconfined compressive strength of the unmodified material is lower than 0.2 MPa, and when the ratio of blasting
waste rock and surrounding soil is 4 ¢ 6, the strength of blasting waste rock can be fully utilized and the pavement can be well
formed. The curing agent can significantly improve the strength of the material. When the dosage of curing agent is 8%, the
unconfined compressive strength exceeds 2.5 MPa, the water stability coefficient is 137.68% , and the saturated compressive
strength of the sample exceeds the initial unconfined compressive strength. In the dry-wet cycle test, the compressive strength
of the sample increases significantly and then decreases slightly with the increase of the number of cycles. When the dosage of
curing agent is more than 6%, the durability is significantly improved. The deflection value test and comprehensive cost
analysis were carried out using the combination of stone-soil ratio of 4 : 6 and dosage of 8%. The results show that the

deflection value of the modified pavement is 9.07 (0.01 mm), the pavement quality was significantly improved. and the
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comprehensive cost is 47.5 yuan/m®, which is significantly lower than that of the original gravel pavement.

Key words: Open-pit mine transportation, Cement stabilized macadam layer, Modified pavement, Curing agent, Unconfined

compressive strength
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Table 1 Unconfined compression test schemes under different dosage and ratio
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Fig.1 Results of unconfined compression test of unmodified
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stabilized layer under different dosages of curing agent
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under different dosages of curing agent
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Fig.5 Results of unconfined compressive

strength test after dry-wet cycle
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Table 2 Results of on-site deflection test

, 2 T AE B E 2 e/

LLES ‘)(Jin ﬂf)/ 1((;.Lm i:r{nﬁ)
730 m BT I T 16.8 17.31
730 m P B T 8.8 9.07
670 m M B I I 260.8 271.54

34 ZERESH

I B IR A AT DR A B T 28 JT/m”
AR LA R 440 T/ ¢, SR SN 2920 10.5 T8/ m”
7T S0 B85 T ) AL BRI N T B AS B8 i AS B L 0 A s
AN Rz oy o 5 T A5 o 6 T A BAS Ry 38.5
JL/m’,

Gty M 4 R WA SR L R A 6 T A 4 8] B
2 A v B AR R O 6 A H . Bk 4
AR 67.5 Jo0, B R 4.5 J6/m” L LR Gt
W TR BT RS S 55 J6/m? BME K TR AR K
47.5 J6/m’,

4 Hib

A SCHE T J0 M BT T 5 R K L LA A UK T AR
IR TR G PR S B8 Tl ks WF 5T 1 8 K
A 13z K RS B AT B RE L AR B LR 8

Z5iE .



92 A

5 7 X

2025,45(6)

(1) XA ] 45 18 R A B 00 4 TC Bb 19 oK e 1 b
B R T PR B R o B e, 25 R R B A S
P ERBC A 4 1 6 T LTS B AR R AR,
& e S O O BT

(2) FEEPE /KRR 2 19 J0 0 BR e e 5 3 il 38 v
M E B L 8 Yo i bRk 5 B MK

(3) TEHME KR ZE 1 7K A2 v g i ge v, Y
B4 5 KT 4 %0 B AR 0 10 K BE 58 B i 2
SR E R, BALF B RN SW L KRR R R
137.68 %0 » #3991 46 To A R 4 e 5o B

() FE KRR 19 TIRAE A L5 b, 2 [ Ak
M B KT 6 Do, 0RE A i K M 4r . Ml BR it s
e J3E I A T P UK 4 R i K S W T B

(5) Tl 3 5 5 R e WY, o5 I T A T
WA A BB T I T B A . Ok B T AR D 475
JG/m® . JE R T AR R 55 6/ m? Bk T AR AR
R 2,
% % Bk (References) ;
(1] w5 5% UL SR 47 i i - 2

B h E AL K2, 2023,
HAN Zhihui.

Ir W5 B i (D],

Research and application of smoothness
grading of transportation road in open-pit coal mining area

[ D ]. Xuzhou: China
Technology,2023.

University of Mining and

[2] ZHAO Ziyu, BI Lin. A new challenge: path planning for
autonomous truck of open-pit mines in the last transport
section[ J]. Applied Sciences,2020,10(18):6622.

[3]  FMEL. 8 K0 I8 B B AR R S T 2P SE D1 AR < o
Al K7L 2022,
QIN Huairui. Study on road remodeling process and road
construction technology of open pit-mine[ D]. Xuzhou:China
University of Mining and Technology,2022.

[4] CHEN Keyu. WU Dazhi, YI Ming, et al. Mechanical and

of metakaolin blended with slag

repair [ J ].
Construction and Building Materials,2021,281:122566

[5]  BPEMR. 48 & 8 KA 1L SR DX T8 %48 0 5 77 4 Bk o i it L) .
&R 10 ,2008(2) :149-151.

durability properties

geopolymer mortars used for pavement

HUANG Zebin. Measures to improve the road construction
and maintenance quality in the open-pit mining areal[ ] ].
Metal Mine,2008(2) :149-151.

[6]  ARURIE LT MRS W e (9 88 K LL3E B 7 2 Tk 55 1 ik
WEFELDLARIMN - o Al K57, 2022,
ZHU Xiaohan. Study on mechanics and fatigue properties of
open-pit mine road based on geopolymer modification[ D]J.

Xuzhou:China University of Mining and Technology,2022.

(7]

(8]

9]

[10]

(11]

[12]

[13]

[14]

[15]

XM T T IR T A R Y R DR R 9 G 0 R
WEFELDLARIMN 7l K2 . 2022,

ZHAO Binyu. Experimental study on salt frost precipitation
of remolded road in open pit coal mine based on alkali
material [ D J. Xuzhou: China

activated cementitious

University of Mining and Technology,2022.

R X T W, 55 TR -0 kRS W §E R
7 LLria i I 3 e T 2L SR [0 TR, 2021, 53 (4
1):13-17.

XU Kun, LIU Yu, YANG Yuqing, et al. Construction
technology of open pit mine transportation road based on fly
ash slag geopolymer[ ]J]. Coal Engineering,2021,53(Suppl.
1):13-17.

W I 8 R 1L 2R A TR R 5
[DIARM - P E LR, 2023,

YANG Yuqing. Research on polymer pavement materials

B 25 ¥ B3 BT 5T

and road structure design in open pit mines[ D]. Xuzhou:
China University of Mining and Technology,2023.

AT e S T 3 R A SO 1Y 2 R R B A A 3K
WEFELDLARIMN - A Al K57, 2021,

ZHAO Xinjia. Experimental study on freeze-thaw damage of
high-cold surface coal mine road based on geopolymer
modification[ D]. Xuzhou: China University of Mining and
Technology,2022.

TR PR UM 5Kk AR L A5 K VR R E B B ORE T M W 45 F 5
ZRIRLT ] MRORE 2R CT 2D , 2023,53(2) :297-311.
ZHANG Yang, WANG Aopeng, ZHANG Jinglin, et al.
Dry shrinkage in cement-stabilized macadam: a review[ ] ].
Journal of Jilin University (Engineering and Technology
Edition) ,2023,53(2) :297-311.

FET R AR A S5 R AR X oK e R E A AT
P 55 B 1A B M L) ) B UM R 4, 2024, 27 (1) :84-89+ 98,
WANG Keliang, LI Shuyuan, FAN Shengwei, et al. Effect
of waste rubber powder on fatigue performance of cement
stabilized gravel[ J]. Journal of Building Materials, 2024 , 27
(1):84-89+98.

I ZE K PR AR B A 2 R A R B iR TS (D] VG % &
R, 2001,

JIANG Yingjun. Study on the shrinkage crack prevention
and cure problem on the stable crushed stones base[ D].
Xi’an:Chang’an University,2001.

T BT AR AE S PV A L 45 WORR FE X K TR
FK YRR SE WA T 2= Ve i 2 ma [ ). | SR M RL 22 41, 2021,
24(5):921-929.

YUAN Lingqging, LIANG Naixing, ZHAO Chunhua. et al.
Effect of PVA fibers dispersion on mechanical properties of
cement mortar and cement stabilized macadam[ ]J]. Journal
of Building Materials,2021,24(5) :921-929.

X 2P A oy T M R LA T KRR T i N R AR LD
##,2023,68(4) :70-75.



FHF ERT BRER K E RS SRR Z[T] A LR L IF A ,2025,45(6). 93

[16]

(171

LIU Xin. Research on the activity of waste sintered recycled
brick powder and its application in road water stability layer
[J]. Highway,2023,68(4) :70-75.

FRAR S IR AR L, R, A A R X KRR RS
oo A tERE B (1] Rk BR R0 4 . 2022.,41(9) : 3138-3147.
CHEN Fuling., WEN Yubin, SHAN Junhong, et al.
Influence of red sandstone aggregate on strength and
softening resistance performance of cement stabilized base
[J]. Bulletin of the Chinese Ceramic Society,2022,41(9)
3138-3147.

By S TR L 2B MR AR T BOR T ORS R i K R 2
MR g Bt mg L] B AR TR 2 2 4. 2022, 42 (4) .
905-909.

(18]

(191

YANG Yi, TAN Bo. LI Yulin., et al. Preparation and
properties of water stabilized base material of refined steel
slag based on alkali excitation [ J ]. Journal of Guilin
University of Technology,2022,42(4):905-909.

AU R AN A AR L BOK AR R A T R 2 B R
1 P A RE L. DU TR 2741, 2016, 38(1) £ 34-38.
ZENG Menglan, TIAN Zhen, XIAO Jie, et al. Performance
of cement stabilized crushed stone pavement base materials
containing construction waste [ ] |. Journal of Wuhan
University of Technology,2016,38(1):34-38.
American Society for Testing Materials. Standard test

methods for wetting and drying test of solid wastes[ S].

Washington: American Society for Testing Materials,2009.



