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Experimental study and micro-mechanism analysis of
steel slag-soil mixed road base material

Huang Wei', Qiu Peng'. Zhao Luqging®. Tang Gang'.Wang Zongsen®
(1. School of Architectural Engineering, Anhui University of Technology, Maanshan 243002, Anhui, P. R. China;
2. Anhui Magang Jiahua New Building Materials Co. , Ltd. , Maanshan 243000, Anhui, P. R. China)

Abstract: In view of the problem that steel slag is prone to expand in base material, steel slag, blast furnace
slag micro-powder and soil were mixed to prepare a road base material-steel slag mixed soil using soil
solidification technology. The compaction, expansion rate and unconfined compressive strength tests were
carried out on 16 soil samples with different mixture ratios. The results show that the optimum moisture
content of the steel slag mixed soil is little affected by the mixture ratio, which maintained at 12~14Y%.
The maximal dry density decreases with steel slag content, and decreases as the content of blast furnace
slag micro-powder rises. Blast furnace slag micro-powder could significantly reduce the expansion rate of
steel slag mixed soil and increase its unconfined compressive strength. The 7 d, 14 d, 28 d and 90 d
unconfined compressive strength of steel slag mixed soil are firstly increase then decrease with steel slag

content, and the strength reaches the maximum value when the mixture ratio is 50% steel slag and 50 %
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soil. Microstructural analysis shows that the change of surface charge of soil particle enhance the
compactness of steel slag mixed soil in molding process. The hydration reaction of {-CaO in the steel slag
was inhibited during solidification, and which conduct digestion reaction with SiO, in the mineral slag to
form hydrated calcium silicate gel (C—S—H). At the same time, inter-particle stacking effect between

steel slag and soil and self-compacting effect produced by C—S—H gel could enhance strength of steel slag

mixed soil, and thus steel slag mixed soil with high strength and stability is prepared.

Keywords: road engineering; steel slag mixed
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Table 1 Chemical composition and content of steel slag %

CaO Sl()z Alz()z Fez(); ’I‘l()z Mg() S()v, Pz ()3

58.13 16.31 1.89 14.36 1.03 3.58 0.35 1.54
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Fig. 1 XRD pattern of steel slag
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Table 2 Composition and content of blast furnace slag

powder %
SiO; Al, Oy Fe, 05 TiO: CaO
33.4 16.1 0.28 0. 60 38.3
MgO SO; P05 Loss
7.89 2.42 0.028 0. 56
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Table 3 Mix ratio of steel slag, soil-slag and slag

micro-powder

l Wom B R/ % B i % T/ %
Al 0 60 40
A-2 30 60 40
A-3 40 60 40
A4 50 60 40
B-1 0 50 50
B-2 30 50 50
B-3 40 50 50
B-4 50 50 50

FAROP & O % 42 %
NG HOBHB /% 3 15 L % + /%
C-1 0 40 60
C-2 30 40 60
C-3 40 40 60
C-4 50 40 60
D-1 0 30 70
D-2 30 30 70
D-3 40 30 70
D-4 50 30 70
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Fig. 2 Compaction curves of steel slag mixed soil
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Table 4 Optimum water content and Maximum dry density

of steel slag mixed soil

wl A KA/ % WRTHE/ (g em™)

A-1 12.5 2.262
A-2 12.5 2.220
A-3 12.4 2.123
A-4 12.5 2.175

44
A AEE KR/ % KT % B /(g s em™?)
B-1 12.1 2.241
B-2 11.9 2.202
B-3 12.0 2,174
B-4 12.0 2.166
Cc1 13.6 2.168
C-2 13.8 2.137
C-3 13.9 2.117
C4 14.0 2.079
D1 13.5 2,154
D-2 13.6 2.117
D-3 13.7 2.069
D4 13.7 2.055
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Table S Unconfined compressive strength at

different ages

%19 /d R /MPa
7 7.25
14 8.56
28 12.21
60 17.55
90 28.93
180 29. 23
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Fig. 9 Strengthening mechanism of steel slag mixed soil
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