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EXPERIMENTAL STUDY OF ANEW POLYMER GROUTING MATERIAL
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Abstract: In order to find the proper grouting material for treatment of water inrush and rock reinforcement in
deep underground engineering, the feasibility of a new polymer grouting material is analyzed. The experimental
properties of cohesion, gelation, strength and virulence of the new polymer grouting material are studied in the
laboratory. It shows that this new polymer grouting material is of high fluidity, strong adhesion and durability,

comparing with other types of grouting material. It has advantages on convenient storage and transportation,

simple and practical grouting technology, non-poisonous and water-expanding property. In addition, by the
grouting simulation test in sandy gravels, the influences of grouting pressure, grouting time, permeability
coefficient, porosity upon grout diffusion radius, concretion strength and their correlation were analyzed. The grout
diffusion radius increased with the increasing of grouting pressure, grouting time and permeability coefficient, and
decreased with grout temperature. Distinct influencing factors on grout diffusion radius were grouting pressure and
permeability, but the influences of grout temperature and grouting time were small. Strength of grouted gravels
increased with the increasing of grouting pressure, grouting time, porosity and grout temperature. The results show
that the new polymeric grouting material has rapid gelation, high strength and effective dilation, comparing with
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traditional solidified ones, which is a better polymeric grouting material for the treatment of water inrush and

engineering reinforcement.

Key words: rock mechanics; a new polymeric grouting material; laboratory test; field test; grout diffusion radius;

compressive strength
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Table 1  Synthetic indexes comparison of different grouting materials
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Fig.4 Diagram of test device
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Table 2 Values of experimental factors in the first set of test

B BIERMK(em-<s ) FERIESH p/MPa FERIEE/C
1 0.201 0.025 11
2 0.282 0.035 13
3 0.311 0.045 15
4 0.391 0.055 17
5 0.465 0.065 19
6 0.520 0.075 21
7 0.570 0.085 23
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Table 3  Values of experimental factors in the second set of

test
s BERHEK/(cmes) WL S p/MPa VRS C
1 0.219 0.02 12
2 0.261 0.03 14
3 0.344 0.04 16
4 0.401 0.05 18
5 0.490 0.06 20
6 0.535 0.07 22
7 0.590 0.08 24
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Table 4 Utilization table of uniform design U, (7%)
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Table 5 Plan of the first set of test
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3 0.201(1) 0.08(7) 2005)
4 0.391(4) 0.05(4) 18(4)
5 0.570(7) 0.02(1) 16(3)
6 0.282(2) 0.07(6) 142)
7 0.465(5) 0.04(3) 12(1)
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Table 6 Plan of the second set of test Table 7 Results of the first set of test
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Table 8 Results of the second set of test
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F5  Klem<s ")

1 0.344(3) 0.065(5) 23(7) 81 356 30 1623
2 0.535(6) 0.0352) 21(6) 69 419 18  13.66
3 0.219(1) 0.085(7) 19(5) 66 229 24 8.55
4 0.401(4) 0.055(4) 17(4) 74 399 22 931
5 0.590(7) 0.025(1) 15(3) 19 458 7 7.66
6 0.261(2) 0.075(6) 13(2) 54 277 23 9.32
7 0.490(5) 0.045(3) 11(1) 24 423 15 7.66
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