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Study on the Influence of High Strength Ultramicro Admixture on Mechanical Properties and Rebound Rate of Shotcrete
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Abstract; Ordinary shotcrete in the process of spraying rebound rate is high, large amount of dust, strength is not easy to reach the
standard, especially in the water—rich area, these conditions are more serious, in shotcrete mixed with a high strength ultramicro
admixture, used to improve the mechanical properties of shotcrete, reduce the rebound rate of shotcrete and dust. In this paper, high
strength ultramicro admixture is applied to shotcrete and its effect on mechanical properties and rebound rate of shotcrete is studied. The
experimental results showed that the high—strength ultramicro admixture could significantly improve the compressive strength and flexural
strength of shotcrete. In C25 shotcrete, when the dosage of high—strength ultramicro admixture was 6%, the 28d compressive strength
and flexural strength of shotcrete increased by 6. 4% and 32%, respectively, compared with the group without high—strength ultramicro
admixture. The average rebound of shotcrete with high strength and ultra—fine admixture in engineering application is only 7.3%, 28%
lower than that of ordinary shotcrete, and the highest bond strength is 2. 29mpa, which is 3 ~ 4 times of that of ordinary shotcrete.
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Table 1 Chemical composition of high—strength ultra—fine admixture / %
Hy Si0, Ca0 Al, Oy P,0, MgO Na,O K,0 Fe, 04 SO,
o 97.4 0.15 0.28 0. 06 0.38 0.24 0.54 0.76 0. 89
*2 EBHERTIIRERALL
Table 2 Mix proportion of shotcrete laboratory / (kg/m®)
WE S K b i o SR A IR W3 9K ) TEEHR 7K
M1 430 955 692 0 4.3 21.5 155
25 M2 430 955 692 17.2 0 21.5 155
M3 430 955 692 21.5 0 21.5 155
M4 430 955 692 25.8 0 21.5 155
*3 BEHRELIIFERSH
Table 3 Site mix proportion of shotcrete / (kg/m®)
Frs K e > e HBER K o DR RS R I 7K ) IR
N1 410 934 676 29 152 0 5.31 72
N2 407 929 701 13.5 185 25.0 0 45
N3 407 929 701 13.5 170 32.0 0 45
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Fig. 1 Effect of high—strength ultra—fine admixture on compressive
strength of sprayed concrete
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Fig.2 Effect of high—strength ultra—fine admixture on the flexural
strength of shotcrete
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Fig.3 Test diagram of rebound amount collected on site
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Table 4 Springback statistics of heping tunnel
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/m? )
NI DK219 + 538. 8 ~ DK219 + 541.2 (102. 18+101. 71+101. 27+ (92.24+91. 96+92. 33+92. 19) 85 357
Bl (6N 2.4 m) 101.55) /4 %2.4=244.03 /4%2.4=221.23 : )
36.25
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Table 5 Rebound statistics of heping tunnel (inclined shaft)
FFRIR T ,
s iR S T/ s, b
/m?
DK225 + 628. 8 ~ DK225 + 626. 4 e e
N1 B (FEFRHEI 2.4 m) (66.26+66.21) /2*2.4=158.96 58.504* 2. 4=140. 41 27 31.3 »
DK225+626. 4 ~ DK225 + 624 Bt . ’
N1 . +624 Bt (66.42+66.39) /2%2.4=159.37 58.594 % 2. 4=140. 626 30 37.5

(FEFRFER 2.4 m)
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N3 DK225+ 624 ~ DK225 + 621. 6 Bt (66. 05+66. 06+65. 46+66. 18) (58.61+58.59+58. 555+58. 62) )1 6
(AR 2.4 m) /4% 2.4=158.247 /4% 2.4=140. 61 ;
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P N X . *2.4= . . “2.4= . 2 .
N3 B (FEFRIER 2.4 m) (66.21+66.35) /2"2.4=159.07 58.409 " 2.4=140. 182 3 7.9
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Table 6 Adhesion strength of high—strength ultra—fine concrete
5 1 H/d R SF/mm W R AL B ST AL/ mm? W17 48/ kN HGZE8 B/ MPa
N1 15.7 0.85
N2 28 100x100x 100 0. 85 10000 39.7 2.15
N3 42.3 2.29
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Fig. 4 Drill core sampling diagram of test shotcrete
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