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Research and application of grouting and reinforcement mechanism of
fractured rock mass under freeze-thaw cycle
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(1. Zhonglian Runshi Xinjiang Coal Industry Co., Lid., Changji Xinjiang 831800, China; 2. School of Resources and

Earth Sciences, China University of Mining and Technology, Xuzhou Jiangsu 221116, China; 3. Xinjiang Institute of
Engineering, Urumqi Xinjiang 830023, China)

Abstract: The construction technology of improving the engineering properties and strengthening the strength of
fractured rock mass by grouting reinforcement has been widely used in mining and water conservancy projects. In order
to study the related effects of various grouting factors and grouting methods on the strength of fractured rock mass in
grouting reinforcement, as well as the effects of freeze-thaw action on the engineering properties of fractured rock mass
after grouting reinforcement, cement mortar and other materials are used to make similar materials that can simulate
the mechanical properties of fractured original rock according to a certain similarity ratio. By controlling the relative
variables of slurry water-cement ratio, grouting velocity (grouting pressure) , grouting temperature and other factors,
the fractured rock mass is reinforced by grouting with inorganic materials, inorganic composite materials and organic
materials respectively. Through the simulation of the climate and other environmental conditions in this area, the
relevant tests of various factors are carried out, and then the influence of various factors on grouting reinforcement is
analyzed. Finally, according to the test results, the grouting parameters are optimized, and the grouting reinforcement

scheme is designed and monitored according to the engineering geological conditions and geological environment of the
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slope of Zhonglian Runshi open-pit coal mine in Zhundongxiheishan mining area, Xinjiang, which has certain reference

significance for slope disaster prevention and control in this area and other open—pit mines with similar geological

characteristics and regional characteristics.

Key words: freeze-thaw cycles; fractured rock mass; grouting reinforcement; open-pit mine slope
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Fig.2 Concrete freeze-thaw machine
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Fig.3 Freeze-thaw temperature design
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Fig.5 Rock acoustic parameter test system
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Fig.6 Failure characteristics of cylindrical

specimens of grouting consolidated body
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Fig.7 Uniaxial compression data diagram of

different grouting materials
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Fig.8 The influence of grouting factors

on the compressive strength
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Fig.9 Loading failure characteristics of grouting
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