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Research on grouting material for bolt and grouting reinforcement of
soft rock tunnel and its application
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Abstract: Bolt and grouting reinforcement is an ideal measure for improving performance of bearing capacity of soft surrounding
rock around tunnel in soft rock. Based on the test and research for fluidity, performance of separating water and compressive strength
of fly ash and cement grouting material in laboratory, grouting material with a proper mixture rate is found (fly ash colume fraction is
less thom 20 %, water to cement ratio is from 0.65 to 0.70) An engineering practical example is given that fly ash and cement grouting
has been used in very soft rock roadway at the Xinji NO.3 mine in Huainan.
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Table 1 Physical properties of fly ash

IR % FE/g-om®  FARBE /g cm” FLBRA/ %
52.2 0.75 1.345 68.02
x® 2 RRFREMSHER
Table.2 Test factors and parameters
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Fig. 1 Curve of fluidity of fly ash-cement paste
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Fig. 2 Test curve of bleeding ratio of fly ash-cement paste
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Fig. 3 Curve of specimen compressive strengths (age of 7 d)
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Table 3 Increasing of specimen compressive strengths

FHBER L NGV AL RIS Y
/% 0.80 0.75 0.70 0.65
0 2.87 2.94 3.12 2.56
20 3.40 3.50 2.56 3.55
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Fig. 5 Histogram of rock strata around tunnel
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