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Effects of Admixtures on the Strength of
Polypropylene Sprayed Concrete

WANG Liangguang ,WANG Yinggang ,LI Xue ,CHEN Xi

(School of Resources & Civil Engineering, Northeastern University , Shenyang,China 110819)

Abstract; To study the effect of high-efficiency admixtures on polypropylene sprayed concrete,
experimental study for its slump and strength had been taken. The admixtures contain accelerator,
plasticizer and expansion agent. Polynomial fitting was used to predict the strength of sprayed
concrete at the age of 28 days,influenced by the dosage of accelerator and plasticizer. The results
show that the early strength of concrete increases by 78% when the dosage of accelerator is 4% .
Comparing with 0.3% and 0.7%, 0.5% of polycarboxylate superplasticizer increases the
compressive strength of concrete by 9% and the tensile strength by 29% , while having good
workability. 6% of CSA expansion agent increases the 28d compressive strength of concrete by
10% . The determination coefficients of fitting curves are higher than 0. 975. The optimal dosages
of accelerator, plasticizer and expansion agent are 4% ,0. 5% and 6% ,respectively. The predicted
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results of polynomial fitting curves are in good agreement with the test results. Polypropylene

sprayed concrete with appropriate amount of admixtures has good workability and higher early

strength , while having less later strength loss.

Key words: polypropylene sprayed concrete; admixture; working performance; mechanical

properties
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Table 1 Main properties of polypropylene fiber

*/mm B/ (kgem ) HA&/pum W B4 32/ % K458 i/ MPa FLHEA I/ GPa
19 910 26 30 280 3.8~4.2
F2 BB TS
Table 2 Main composition of binder materials %
EA w(SiO,) w(ALO;) w(Ca0) w(Fe,0;) VPN
P. 0.42.5 /K 21.68 5.34 64.98 3.47 2.68
BEIR 53.82 24.72 7.25 6.53 1.89
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Table 3 Influence of water reducing agent and accelerating agent on strength
. B 5%l YRE P8/ MPa Bk EE/ MPa
Bi/%  $BE/%  E/mm 1d 3d 7d 28 d 1d 3d 7d 28 d
SJ1 0 0 170 4 12.64  20.72 30.7 0.67 1. 48 2.89 3.34
SJ2 0 0.5 200 3.09 11.72 22.21 31.69 0.55 1.27 2.61 3.08
SJ3 2 0.5 200 3. 66 10.97  19.07 28.54 0. 56 1.58 2.39 2.97
SJ4 4 0.5 200 5.54 12.2 19.41 27.85 0.98 1.54 2.28 2.89
SI5 6 0.5 200 3.71 8.77 14.45 23.26 0.7 1. 49 2.06 2.8
SJ6 4 0 175 5.72 9.17 18.04 29.01 0.96 1. 69 2.04 3
SJ7 4 0.3 190 4.58 10.69 17.5 25.53 0.76 1.43 1.92 2.23
SJ8 4 0.7 225 2.56 10. 07 16.3 26.33 0.52 1.46 1.98 2.2
x4 BRI EE Y 5w
Table 4 Influence of expansion agent on strength
FHEEH WK g k) PSR/ MPa YL/ MPa
P YH& & /mm

B/ % Bt/ % Bt/ % 74d 28 d 74d 28d
P1 4 0.5 0 200 19.4 27. 86 2.28 2.89
P2 4 0.5 4 195 20. 19 28.28 2 3.06
P3 4 0.5 6 190 20.74 30. 69 2.27 2.98
P4 4 0.5 8 170 21.77 30. 43 2.42 3.04
P5 4 0 6 180 21.61 30. 88 1.97 3.14
P6 0 0.5 6 190 21.51 32.81 1.95 3.44
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Fig. 1 Influence of accelerator on the strength of polypropylene sprayed concrete
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Fig.2 Influence of water reducer on the strength of polypropylene sprayed concrete
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Fig.3 Influence of expansive agent on the strength of polypropylene sprayed concrete
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Table 5 Calculation results of coefficients
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Table 6 Prediction results of the strength of concrete
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SI6 4 0 29. 01 28.47 3 3.05
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SJ8 4 0.7 26.33 26.33 2.2 2.2
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