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Abstract

Ordinary cement grouts used in fine sand layers and rock masses containing micro-cracks are often
limited by particle bridging, filtration clogging, bleeding, and settlement. Ultra-fine cement improves
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groutability through particle refinement, but its increased specific surface area also raises water de-
mand and promotes flocculation and loss of flowability. Its performance is governed jointly by pro-
duction technology, particle gradation, water-cement ratio, and modifying components. This paper
reviews research published since 2010 on the development of ultra-fine cement grouting materials
from ordinary cement. The effects of dry and wet grinding, particle fineness and dispersion state,
and water-cement ratio on grout and hardened grout properties are discussed. The roles of mineral
admixtures, superplasticizers, nanomaterials, accelerators, expansive agents, polymers, and fibers
are also summarized. Engineering applicability is further examined for sand stabilization, mine sur-
rounding rock grouting, hydraulic seepage control, and anchor-hole sealing. Existing studies indicate
that increased fineness can reduce some particle-blocking effects, whereas practical groutability re-
mains affected by the coarse-particle tail, agglomeration, and filtration along the flow path. The wa-
ter-cement ratio should satisfy requirements for pumpability, stability, and hardened performance,
while combined modification should balance flow retention, setting and hardening, and volume sta-
bility. Future work should focus on sustained injection tests under realistic fracture conditions, con-
strained-volume deformation, and interfacial durability, with field monitoring used to verify the engi-
neering applicability of laboratory mix proportions.
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