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Study on strongly-fully weathered granite reinforced by steel slag cement grouting

YU Jinhai
(School of Urban and Rural Construction, Chengdu Vocational College of
Agricultural Science and Technology, Chengdu 611130, China)

Abstract: In order to study the grouting effect of steel slag cement slurry on completely weathered granite, grouting
tests were carried out on completely weathered granite with different water cement ratio and steel slag content. The
variation curves of grout setting time, slurry diffusion radius, uniaxial compressive strength and permeability
coefficient were measured. The range of water cement ratio and steel slag content with better grouting effect was
preliminarily determined. After that, PFC discrete element software is used to simulate the actual tunnel face,
further evaluate the grouting reinforcement effect of steel slag cement on completely weathered granite, and analyze
the optimal water cement ratio and steel slag content. Results show that: the slurry diffusion radius decreases with
the increase of steel slag content. When the water cement ratio of slurry is greater than or equal to 1, the decrease
range of slurry diffusion radius is not more than 6 % ; the steel slag content and water cement ratio jointly affect the
compressive strength of completely weathered granite stone body. When the water cement ratio is less than 1, the
steel slag content increases, and the compressive strength of the stone body increases first and then decreases With
the increase of steel slag content, the permeability coefficient of stone body first increases and then decreases, and
the smaller the water cement ratio, the more obvious the decrease; in the advanced reinforcement of tunnel in
completely weathered granite stratum, the water cement ratio is 1:1, and the steel slag content is 6%. The
stability of tunnel face can be effectively guaranteed by grouting with steel slag cement slurry. The research results
can provide guidance for grouting reinforcement projects similar to completely weathered granite stratum.

Key words: Steel slag cement slurry; grouting reinforcement; compressive strength; diffusion radius; permeability
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Tab. 1 Chemical composition of steel slag

)% Fe FeO Fe, O AL O, CaO MgO MnO P, O; TiO,
ER/IN 4.72 21. 74 4. 80 0. 88 55. 25 7.12 2.02 2.91 0.56
x2 2RNUERETHNESE
Tab. 2 Chemical composition of steel slag content of fully weathered granite particles
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Fig. 4 Design of grouting diffusion device
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Fig. 5 Field of grouting diffusion device
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Fig. 11 Effect of steel slag content and water cement
ratio onthe final setting time of slurry
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Fig. 12 Influence of steel slag content and water cement
ratio on the final setting time of slurry
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Fig. 13 Influence of steel slag content and water cement

ratio onthe compressive strength of stone body
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Fig. 14 Influence of steel slag content and water cement
ratio on permeability coefficient of stone body
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Fig. 15 Influence of steel slag content and water cement

ratio on permeability coefficient of stone body
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ratio on permeability coefficient of stone body
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Tab. 3 Calibration of mesoscopic parameters of

fully strongly weathered granite
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/MPa  /MPa

5 100 100 1.66  0.98 160 160

6 30 30 1.66 0.85 100 183

7 30 30 1.66  0.85 80 210

8 100 100 1.66 0.8 100 228
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Fig. 17 Grouting effect of 5% steel slag content
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Fig. 18 Grouting effect of 6% steel slag content
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Fig. 19 Grouting effect of 7% steel slag content
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Fig. 20 Grouting effect of 8% steel slag content
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Fig. 21 Surrounding rock deformation of tunnel face
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