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Experimental study on rebound mechanism of wet-sprayed concrete

HE Peng, CAO Yuchun

(School of Civil Engineering and Architecture, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In response to the problem of high rebound rate of wet-sprayed concrete, the
countermeasures were explored from the perspective of the rebound mechanism of coarse
aggregate in concrete, Through the experiment of stone penetration into the mortar layer, the
process of penetration of coarse aggregate into the concrete was simulated in wet-sprayed
concrete, probing into the relationship between the penetration depth of the stone and the initial
velocity, mass of the stone, and carrying out the wet-sprayed test on site to verify the rebound
rate effect. The mean value of the rebound damping of the mortar layer and the thickness of the
initial mortar layer were obtained from the stone penetration test. The study has indicated that
the penetration depth of the stone into the mortar is positively correlated with the initial

velocity and mass of the stone. It is found that the rebound rate can be reduced by initially
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spraying the appropriate thickness of the mortar layer and then spraying concrete. It is also
proposed that the stone being small, the wind pressure of the wind press can be appropriately
increased to obtain a faster injection speed., while the stone being large, the wind pressure of
the wind press can be appropriately reduced to obtain a slower injection speed to reduce the
rebound rate. The research results show that from the point of view of rebound mechanism, the
method of spraying mortar and then spraying concrete or adjusting the spraying speed can
reduce the rebound rate of wet-sprayed concrete.

Keywords: wet-sprayed concrete; rebound rate; mortar; thickness of sprayed mortar layer;

penetration depth; strength
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Fig. 1 Experimental device
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Table 1 Stone penetration statistics

ETRe m/g v /(mes ) s/cm %n’z“voz/(kfymz s Y p/(kgemes ?)

1 5.39 20.1 2.5 10. 89 435.5

2 6.48 18. 3 2.0 10. 85 542.5

3 5.23 20.8 2.3 11.31 491.9

4 5.09 14.0 0.8 4.99 623.5

) 4.72 18.7 2.0 8. 25 412.6

6 5. 30 22.1 3.0 12.94 431.4

7 6.98 15.7 1.1 8. 60 782.0

8 6.32 15.1 1.5 7.20 480. 3

9 7.07 15.1 1.9 8.06 424.2
10 6. 86 16.9 2.0 9. 80 489. 8
11 6. 60 21.1 2.1 14. 69 699. 6
12 7.06 16.5 1.4 9.61 686. 5
13 5. 00 15.1 0.9 5.70 633. 4
14 6.49 17. 8 2.5 10. 28 411.3
15 5.56 15.3 1.3 6.51 500. 6
16 4. 87 17.7 1.4 7.63 544.9
17 4.72 21.9 1.8 11.32 628. 8
18 5.52 18.1 2.5 9.04 361.7
19 4. 40 19.4 1.7 8.28 487. 1
20 5.52 17.0 1.4 7.98 569.7
21 4.97 17.3 1.0 7.44 743.7
22 6.00 19.2 2.4 11.06 460. 8
23 6.15 18. 8 1.5 10. 87 724.6
24 4.47 18. 8 1.2 7.90 658. 3
25 5.20 13.3 1.1 4. 60 418.1
26 5. 36 18. 2 2.2 8. 88 403. 5
27 4.91 18.6 1.6 8. 49 530. 8
28 5.01 16.9 1.3 7.16 550. 4
29 5.23 20. 3 1.8 10.78 598.7
30 4.91 18.0 2.1 7.95 378.8
31 6.20 19.9 1.7 12. 28 722.1
32 6.42 13.3 0.8 5.68 709. 8
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Fig.2 Curve of relationship between stone speed and penetration depth
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