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Rheological and hydration properties of polymer-cementitious grouting material
at early stage
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Abstract; To develop a high performance cement-based grouting materials and use it in complex stratum, the
effects of sodium aluminate ( SA), superplasticizer (Sp), super-absorbent polymer ( SAP) and their dosage on
rheological properties and bleeding of fresh cement paste were investigated. The hydration evolution of cement paste
at early stage and suspension morphology of particles in different polymers system were also analyzed by heat
monitoring and fluorescent inverted microscope. Results indicated that the flowability and bleeding of fresh cement
paste negatively related to the dosage of SA and SAP, which were enhanced with the increase of Sp contents. The
stage of hydration induction was delayed for about 1 h, then the rate of heat flow decreased significantly with the
incorporation of Sp and SAP. Affected by the procoagulant of SA, the dispersion of Sp, and reservoir function of
SAP, the period with high flowability ( greater than 200 mm) of fresh cement paste could be controlled within
10 min, 20 min, and 30 min respectively with a bleeding ratio lower than 5% (stable slurry). Then the rheological
parameters suddenly increased while the fluidity sharply decreased. Combined with microstructure test results, the
evolution model was established to reveal the rheological mechanism of dispersion—absorption—rheological—hydration
at early stage affected by the synergetic effects of polymers system.
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Tab.1 Chemical composition of cement
W4y Si0,  ALO;  Ca0  MgO0  SO;  Na0,  CaO  CIT Fe,05  CS GS CAF CA
w/ % 21.58 4.03 61.49 2.60 2.83 0.51 0.67 0.01 3.46 57.34 18.90 11.25 6.47
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Tab.2  Formulationand mix proportion of different polymers
system
FES 44 mgy/m, mg,/m, Mmgyp/m,
blank
SA, 5
Sp, 0.25
SAP, 0.25
SAP, 0.50
SS(SA,Sp,) 5 0.25
AA(SA,SAP)) 5 0.25
S,(SA,Sp,SAP,) 5 0.25 0.25
S,(SA,Sp,SAP,) 8 0.25 0.25
S4(SA,Sp,SAP,) 8 0.50 0.25
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Fig.1 Preparation process of polymers-cement paste
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Fig.2 Spread diameter-time curves of fresh cement paste under
the influence of different polymers
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Fig.3  Time-dependent behavior of cement paste rheological

parameters with different polymers system
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Fig.4 Schematic diagram of traditional grouting materials with
dimensional instability at early stage
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Fig.6  Heat curves of cement hydration in various polymers
system at early stage
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Fig.7 Suspension morphology of particles in different admixtures system
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