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Abstract: To explore the influence of steel slag mineral compositions on the performance of asphalt
mixtures, this study conducted water stability tests on asphalt mixtures using different types of steel
slag with 0%, 30%, 60%, and 100% blending ratios, as well as mixtures containing 30% K steel slag
before and after aging, and conducted mineral composition analysis using XRD. The results showed
that compared with ordinary limestone powder and cement, the content of silicate minerals and active
minerals such as CaO in different types of steel slag varied greatly, and there were significant
differences in the improvement of asphalt mixture performance with an increase in Marshall stability
and splitting strength in the range of 28.0% to 40.0%. With the increasing amount of K steel slag, the
content of active components increased, leading to improved performances of the asphalt mixture with
an increase in the Marshall stability and splitting strength by 38.0% to 40.0%. After aging, the content
of active minerals in steel slag decreased, and the improvement effect on the asphalt mixture
weakened. Moreover, the water stability decreased with the increase of active components in the steel
slag. The incorporation of 30% K steel slag resulted insignificant improvement in the water stability
and splitting strength of the asphalt mixtures.
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Table 1 Technical performance index of asphalt
HRIEDR NI RhRELR
£ AJE (25 °C,100 g,5 g)/(0.1 mm) 94 80 ~ 100
Ak (HRER%)C 46.5 >44
HEFE (5 em/min, 15 °C)/em >100 >100
W 55 /% 1.8 <2.2
DAV 269 >245
(15 °C)/(geem™) 1.031

T % 90" Wi 7 Fr A 8 A B AT A 2 6 3 77 B TG T AR HLSE )
(JTGF40—2004) B4 AR B3R

1.2 &8
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BT FER AL B A AR R AR, SR T X A ¢
YOETEA AT, H R BB YR IR 2.
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Table 2 Main oxide components of granite %
w(Si0,) w(ALO,) w(Ca0) | w(Fe,0,) | w(K,0) | w(Na,0) | w{MgO) | w(TiO,) | w(P,0)
63.96 17.66 5.26 4.07 3.38 3.02 1.53 0.51 0.19

Horr, b RE Si0, 1 5 2 B0 ik 63.96% ,
A6 B4 A AR RE RO RS B AR P 4 15, A B A 2R R O 285 B
PRI AR, HpHAE/NTF 7,

A B Ry e kU] 2 fe SR H
AW 5 K FH 1) 400 S L 45 T01 40 3 ) 27 8 A 24 335
SR B T REAERHAL LA ) (JTG E42—2015) #L3E

1.2.2

FERG A LA R TR AR L3R 3 BOR, BAREUE LR 4,
R3 LR BMERIEAT x4 mEAFR
Table 3 Properties of granite as coarse aggregate Table 4 Fine aggregate characteristics
et | s | VO | DRI | dee p— TWL%‘?/ it | TR
FER /% P (goem™) geem™) I [E)92% ) /s

bE NG 2.33 68.7 12.5
LRl 122 7.97 12.5 271 Ry 505 o1 o2
F A <26.0 <28.00 <15.0 >2.50 TR 2.64 96.7 24.8
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Table 5 Density of various fillers g/cm’
AR kg K47 T4t S
2.72 291 3.34 3.53 3.47
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Fig. 1 Comparison of microstructure of K steel slag powder and limestone powder
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Table 6 Comparison of the specific surface area of limestone powder and steel slag powder

- BET [LRMBY | t—plotiEALILEIE | t—plotiksh bR | LA FLIRED/ ALIERY S FLAEE
(m*eg™) B/ (m>eg™) Bl(m*eg™) (em’eg™) (em’eg™) [Fl/mm
ARET ¥ 1.576 0.213 1.362 0.003 0.000 1 8.330 2-~8
Ry 0.833 0.433 0.400 0.001 0.000 2 4.760 0~4
RT BRAAM T LR B R E K
Table 7 Mass proportion of main oxide components of all kinds of fillers %
Tk w(Ca0) w(Fe,0,) w(Si0,) w(MgO) w(ALO,) w(MnO) w(Ti0,) w(P,0;) w(V,0;)
AURAH 55.780 0.105 1.816 0.562 0.188 - - - -
KU 56.480 2.940 17.290 2.920 5.820 - - 0.320 -
K it 41.880 20.000 13.990 8.530 5.000 3.450 2.690 2.470 1.180
TH i 43.920 27.280 17.000 4.400 4.100 0.850 0.700 0.920 0.090
SN 40.480 30.240 14.010 5.930 3.390 1.680 1.000 2.290 0.290
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Fig. 2 Grading curve of asphalt mixture
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Fig.3 Comparison of water stability performance of asphalt

mixtures with different types of steel slag and fillers
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steel slag
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Fig. 5 Effect of the type of steel slag on the water

stability performances
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