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Influence of Admixture Compounding on the Performance of Ultra-High Strength
Wind Turbine Grouting Material
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Abstract: An ultra-high-strength grouting material, designed for wind turbine foundations with a compressive
strength exceeding 135 MPa, has been developed by mixing a polycarboxylate superplasticizer, defoamer, plastic
expansive agent, and composite early strength agent. An systematic investigation has been made of the influence of
these admixtures on the various properties of grouting materials. Results show that proper adjustment of admixture
dosages enables a precise control of the flowability, strength, and expansion rate of the grouting material. Moderate
addition of water reducing agents helps to improve the flowability and later strength of grouting materials. The addition
of defoamers helps to optimize the material strength while affecting its flowability. Expansion agents help to improve
the early shrinkage performance of materials with a potential influence on their later strength. Early strength agents help
to significantly improve the early and later strength of materials while reducing their flowability. The comprehensive
performance of the prepared grouting material is optimized when the dosage of water reducer is 0.6%, defoamer 0.3%,
expansion agent 0.03%, and early strength agent 0.8%, with an initial fluidity of 312.5 mm, a 28 d compressive strength
of 138.75 MPa, a 3 h expansion rate of 0.107%, and a 24 h-3 h expansion difference of 0.042%.
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Table 1 Basic mixing ratio of the grouting material

Sample w(PC)/ w(SF)/ w(SA)Y w(FAY m(QS) w(PCEY

No. % % % % kg %
JjC-1 80 10 5 5 1 0.5
jC-2 80 10 5 5 1 0.6
JC-3 80 10 5 5 1 0.7
JC-4 80 10 5 5 1 0.8

1.3 RIEHE

AHIFE GG R AT AR bR, XHES R
TshtE . PriroREE | PR A KR R TR
BRI o Jorp, VEROREEHE I B R AR (K
B S TR TR TN, S TR 1 BRI R EAR S ) (TB/T
3192—2008 ) #f7; Wik g g CIREE1-4h
HnFa S FH AR BTE ) (GB 50119—2013 ) BAH L AE
PR R A IR CTRSE P ) A RE IR I8 b
7E ) GB/T 50081—2019 )1 75 Hidfram BRI m¢ 7k
I8 b i BE A 5 5 1 (1ISO ¥ ) ) (GB/T 17671—
2021) WIAHCHLE AT,



18 Wom Tk K %R 2026 4F
s 140
2 ﬁ&%ﬁ%%iﬁé%ﬂf CJld; E=334d;
- 120F [I07 d; E128 do 11637 117.46 12};:1.2
2.1 PCE BEx#EREIERE AT 2 0l st o H o
. 4 1 L 7 ] 40 3 B : 89.95 S
IRE0 15 PCE Bt MESORPUR R B . Pidrin . = s O
B AN KRG R, WL 14, Hc= = =
335 = TR ] 4
330.1 I3 — — i
330F g 40F ; %
325+ \21.7 5 »ok E =
2?(5) 3207 318.3 % : H = |
» 3105 0705 0.6 0.7 0.8

fluidity/mm

310} —
305F 306.0 \300.0

300} -
295 B o e I ” . {A
e

—e—fluidity after 30 min.
285 +283.0
280 ' :

0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85
dosage of polycarboxylate superplasticizer/%

1 PCE 58Xt 3 Bt 3h BE Y 72 i fh 2%
Fig. 1 Influence curves of PCE dosage on the fluidity of
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Table 2 Mixing ratio of DE tests

Sample w(PC)/ w(SF)/ w(SA)/ w(FA)/ m(QS)/ w(PCE)/ w(DE)/
No. % % % % kg % %

XPJ-1 80 10 5 5 1 0.6 0.2
XPJ-2 80 10 5 5 1 0.6 0.3
XPJ-3 80 10 5 5 1 0.6 0.4
XPJ-4 80 10 5 5 1 0.6 0.5
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Table 3 Mixing ratio of PEA tests

Sample No.  w(PC)/%  w(SF)%  w(SAY%  w(FA)/%
PZJ-1 80 10 5 5
PZJ-2 80 10 5 5
PZJ-3 80 10 5 5
PZJ-4 80 10 5 5

Sample No. m(QS)kg w(PCE)/% w(DE) /% w(PEA)%
PZJ-1 1 0.6 0.3 0.01
PZJ-2 1 0.6 0.3 0.02
PZJ-3 1 0.6 0.3 0.03
PZJ-4 1 0.6 0.3 0.04
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Fig. 11 Influence of PEA dosage on the compressive strength
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Table 4 Mixing ratio of CEA tests
Sample No. w(PC)/% w(SF)/% w(SA)% w(FA)/% m(QS)kg

ZQI-1 80 10 5 5 1
ZQl-2 80 10 5 5 1
ZQI-3 80 10 5 5 1
ZQl-4 80 10 5 5 1

Sample No. w(PCE)/% w(DE)/% w(PEA)/% w(CEA)/%
7QJ-1 0.6 0.3 0.03 0.6
ZQl-2 0.6 03 0.03 0.8
ZQI-3 0.6 0.3 0.03 1.0
ZQl-4 0.6 0.3 0.03 1.2
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Fig.14 Influence of CEA dosage on the flexural strength of
grouting materials
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