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Abstract: Based on an improved vertical expansion rate(e,) testing method, the development of ¢, of high-strength
cementitious grouting material for wind power project within 0—24 hours and 1—7 days was obtained. The effects
of the proportions of mineral admixtures as well as expansive agents on ¢,, fluidity and mechanical strength of grouting
material were experimentally investigated. Results show that a typical developing characteristic with “four stages”
1s observed in the curves of e,~time of grouting material during 0—24 hours. With the increase of silica fume percentage
in the range of 0% —20%, the fluidity of grouting material decreases gradually, and the peak value of e, firstly

increases and then decreases from casting to 24 hours. Plastic expansive agent(PEA) dominants the development
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of e, within 24 hours. Furthermore, calcium sulphoaluminate-calcium oxide expansive agent(HP-CSA) is added,
the peak value of ¢, decreases, the 24 h-value decreases, and the 3 h-value increases, which is beneficial to the control
of the difference between the 24 h-value and 3 h-value. During the age of 1-7 days, the expansive efficiency of
HP-CSA can well be promoted by PEA with addition of 0.03%. And the vertical autogenous shrinkage can generally
be “compensated” by HP-CSA with the addition percentage not less than 6% , resulting in a grouting material with
a net expansion during the period either 0—24 hours or 1-7 days. Relay effect in time and synergistic effect in outcome
on expansion regulation for the grouting material are observed when PEA and HP-CSA composite are used, and
if an appropriate dosage 1s found, a fine regulation on e, is well achieved in stages within 7 days. In addition, with
the increase of the composite expansive agent, the initial and 30 mins values of fluidity of the grouting material shows
little change, and the compressive strength at 28 days first increases and then decreases. Within the scope of this
study, PEA at 0.06% and HP-CSA at 6% is comprehensively the optimal dosage composite.

Key words : high-strength cementitious grouting material for wind power project; vertical expansion rate;

plastic expansive agent; calcium sulphoaluminate-calcium oxide expansive agent (HP-CSA) ; composite and

synergistic effect
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Table 1 Mineral composition(by mass) of HP-CSA

Unit: %
CaO Ca,ALO,SO, CaSO,  CalOH),  CaCO,
47 7 36 7 3
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Table 2 Fundamental mix proportions of grouting material

Unit: kg/m*

MixNo. C FFA SF S1 S2 W PEA RPP DA PS
F20S0 880 220 0 550 550 176 0.33 1.10 1.10 5.50
F15S5 880 165 55 550 550 176 0.33 1.10 1.10 5.50
F10S10 880 110 110 550 550 176 0.33 1.10 1.10 5.50
F5S15 880 55 165 550 550 176 0.33 1.10 1.10 5.50
F0S20 880 0 220 550 550 176 0.33 1.10 1.10 5.50
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Fig. 1 Flow chart of ¢, test
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Table 3 Fluidity and parameters of ¢, of grouting material with different proportions of mineral admixtures

Mix No. Initial fluidity/mm €y man/ /0 Ne,/ % Ly /11 t.,/h
F20S0 335 0.227 0. 054 12.13 9.02
F15S5 310 0.499 0. 086 11.03 8.02
F10S10 275 0.748 0.111 10. 15 7.50
F5S15 178 0.481 0. 066 9.00 5.00
F0S20 115 0.126 0.035 5.72 2.50
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Fig.4 Development curves of g, of grouting material under different dosages of composite expansive agent within 24 h
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Table 4 ¢, and fluidity characteristic parameters of grouting material under different dosages of composite expansive agent within 24 h

Specimen  Initial fluidity/mm 30 min fluidity/mm e, ../ % Ae/ % A tr./h €5/ %0 e/ % €oas)/ %0
POEO 292 289 —0.004 —0.007 —0.003
POE3 288 287 —0.008 —0.016 —0.008
POE6 306 295 —0.006 —0.006 0. 000
POE9 301 284 —0.010 —0.004 0. 007
P3EO 310 300 0.499 0.072 11.5 6.0 0.013 0.405 0.392
P3E3 300 292 0.297 0.083 8.4 6.0 0.065 0.201 0.137
P3E6 292 292 0.252 0. 086 8.0 6.0 0.063 0.163 0. 100
P3E9 293 288 0.220 0. 089 7.5 6.0 0.051 0.128 0.077
P6EO 293 289 1.476 0.107 11.5 7.5 0. 302 1.367 1.065
P6E3 297 297 1. 349 0.112 10.0 7.5 0.533 1.236 0.703
P6E6 300 288 1.152 0.124 9.0 7.5 0.454 1.021 0. 567
P6E9 299 287 1. 039 0.105 8.0 7.5 0.492 0.936 0.444
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Fig. 5 Development curves of €, of grouting material under different dosages of composite expansive agent within 1-7 d
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Fig. 6 Effects of different dosages of composite expansive agent on fluidity of grouting material
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Fig.8 Effects of different dosages of composite expansive agent on 28 d flexural strength of grouting material
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