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Abstract: The application of steel slag as a bulk solid waste in the field of building materials is an important way
to save energy and reduce emissions. In this paper, the effects of different content of steel slag on the workability,
mechanical properties and shrinkage of UHPC are studied, and the hydration mechanism is analyzed by TG/DTG and
SEM. The results show that with the increase of steel slag content, the fluidity of UHPC increases in some degrees, the
early compressive strength and flexural strength decreases significantly, but the gap in mechanical properties gradually
decreases in the later stage. The self-shrinkage performance of UHPC shows a decreasing trend with the increase of steel
slag content. When steel slag powder content accounts for 18% of the total cementitious materials, the UHPC still has

good working and self-shrinking performance, and the mechanical properties increases rapidly after 28-days of hydration.
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Tab.1 Chemical composition of materials /wt.%

#E  CaO SiO, ALO, Fe,0, MgO SO; K,O Loss
K 60.54 2235 550 3.12 098 0.62 0.63 2.58
Wk 3588 3025 17.32 0.55 1023 032 026 233
Bk 425 147 1.9 267 90 - 024 090
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Tab.2 Mineral composition of steel slag
(Rietveld method) /wt.%

CS B-CS vy-CS CF RO f~MgO f-CaO >

7.6 35.6 3.4 17.0 26.7 3.5 1.7 95.4

10 20 30 40 50 60 70 80
20/°
E1 HiERIXRDE
Fig.1 XRD pattern of steel slag
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Tab.3 Mix proportion of UHPC //kg/m’
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Ul
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U2 800 200 50 50 420 630 120 6.6 232
U3 800 150 100 50 420 630 120 6.6 232
U4 800 100 150 50 420 630 120 6.6 232
Us 800 50 200 50 420 630 120 6.6 232
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Fig.2 The influence of steel slag content on
fluidity of UHPC
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Fig.3 The influence of steel slag content on
shrinkage of UHPC
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Fig.4 The influence of steel slag content on mechanical
properties of UHPC
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Fig.5 TG-DTG curves of UHPC samples with different
content of steel slag
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Fig.6 SEM images of UHPC samples with different
content of steel slag
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