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Study on properties of slag sand and brucite fiber asphalt mixture

LI Yuanhao', SHAO Jinggan**, HUANG Yunjun >, LI Wenkai’***, WANG Junchao”’
(1. Henan Zhongzhou Road and Bridge Construction Co., Ltd., Zhoukou 466000, China;2. Henan Jiaoyuan
Engineering Technology Group Co., Ltd., Zhengzhou 450046, China;3. R & D Center of Green High Performance
Material Application Technology Transportation Industry, Zhengzhou 450046, China)

Abstract: The slag sand-fiber asphalt mixture was prepared by using magnesite fiber and slag sand
instead of limestone machine-made sand. The pavement performance of the mixture was evaluated,
and the reasonable content of slag sand was explored high temperature rutting resistance, low
temperature cracking resistance, and water damage resistance was measured. Based on the study of raw
materials such as slag sand and brucite fiber, the characteristics of slag sand and brucite fiber and the
feasibility of their joint application in asphalt mixture were evaluated. The optimum oil stone ratio of
the mixture with different slag sand and brucite fiber content was determined. The road performance of
slag sand-fiber asphalt mixture was evaluated by laboratory tests of high and low temperature and water

stability. The grading of slag sand produced in different periods is very different, and it needs to be
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adjusted after grading and screening to meet the grading requirements. The slag sand does not contain

toxic substances and will not cause harm to the environment and human physical and mental health.

Brucite fiber can improve the acidic environment of slag sand asphalt mixture and enhance the adhesion

ability between asphalt and ore. With the addition of slag sand, the high and low temperature stability

and water stability of asphalt mixture are reduced to different degrees, and the greater the amount of

addition, the more significant the decrease. With the addition of brucite fiber, the related road

performance of slag sand asphalt mixture is improved. The water stability of asphalt mixture containing

20% slag sand and 0.4% brucite fiber is equivalent to that of conventional AC-13C asphalt mixture,

and the high and low temperature performance is better than that of conventional AC-13C asphalt

mixture. It is feasible to use slag sand as fine aggregate instead of limestone sand to prepare

hydrogypsum fiber asphalt mixture, which has considerable economic and environmental benefits.

Key words:slag sand; brucite fiber;oil stone ratio; asphalt mixture ; pavement performance
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Table 1 Test results of main technical indicators of asphalt
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Table 3 Material composition and apparent relative density

of slag sand and mechanized placer
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Table 5 Grading design results
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AC-13C(20% W #ab) | 5.09 | 2459 | 4.6 |[15.1]69.8|11.58

AC-13C(30% B i wb) | 5.15 | 2455 | 4.5 [153[69.3]11.23

AC-13C(10% i it
Wh+0.3% 214k )

5.21 2448 | 44 |155]68.6|13.18

AC-13C(10% % #
Wr+0.4% 214k )

5.24 2446 | 45 |149|68.5|13.07

AC-13C(20%
h+0.3% 214k )

5.24 2452 | 46 |152|68.8|13.78

csust. edu. cn/jtkxyge/home



% 447 ETRF AR B TR RAAFE R AT A
F6 (%) 92
IS
Table 6 (Continued) Dgg
e e A | D] T 5y
. " aBEH B ’al A I v s g“
WM | | e ||| R E
TEREE | 2R =
N el I VAT AT VIS w80
AC-13C(20% #" it R
i 526 | 2450 | 4.7 |15.1|68.5]13.51 i
H+0.4% 214 ) ¥ -
AC-13C(30% it
X o 523 | 2449 | 45 |154|684 |12.98 \a&_@\_‘@\ B > Q\;@ XW x&? Q\;@
5+0.3% 2748 ) S S S S NP A
AC-13C(30% 4"t Tt g ¢ RN N
i 527 | 2444 | 4.6 |15.6]68.6|12.65 R L G A A VAP A
15+0.4% £F 4 ) NI e A A S AP e
SN o\o§ c\é§ d\é§ c\é§ s\é§ 0\06
X 3> ko N S SN
A RO S e S
3 EEFTMERE D e
AR S S SR S
AR

3.1 KBEM
I R 10 T B T 2 2 R DX L
Co N PSR A R A ) € S el T R it e Bl )
BTSSR LB K R I ZE AR . Xt
HINER IR 2 B I TR RE S, Wi S A =Z R
BB B R R SR T B 2 RTE B TAA TR 2
TE R . IS ) PR, TSRO T KRR T
AN R BRI, S0 A R RE RN 2™ fh
TR S YR TR SRR IEM B, P Z [l AH
MR s , SRR S0 AT Z AR 0, DA
S 0T I T R KRR A T o T 7K A T 4 553 ik
P BA RN IR AR BB MR AR N Y R
I YR SR A R RETRE ST o R, R
WK B LR AR T IR AR KA AR IS 2 G
B, ARSI FR K E ORI SRRl S XN
[ B BUK A LT 4B 2 R I AC- 13CITIRAEIT
JRAKF BT A AN 1 2 R

& 921897 89.4

= 88.6 g79 521 14 88.7
;ijgss L 86.4 :
g;g 84.5
4"(84 Lo
ha 81.3
gg
580 |
2
™
F D DD
(S N A A SN SR /SRR S N
X S § § do’ o det det det et (e
o o o oF B oY 8 S
Q \} Q N S Q Q Q
\\ o, C’ N <X % N X <X
O O o N NN NN N
N RO A AR AR A A 3
AR ARSI T TR R NN
I S S L SN LSS SN
I IR M M N G
SN NSNS
AR S S S R
RS

1 RGREFERELER
Fig.1 Residual stability test results
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Fig. 2 Residual strength ratio test results
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Fig. 3 Low temperature failure strain test results
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