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Influence of Steel Fiber and Silica Fume on the
Rebound Ratios of Shotcrete

e L=
Chang, Dong-1} Son, Young-Hyun

ABSTRACT

In this study, an experiment in the field was performed to analyze the influence of steel
fiber and silica fume on the rebound ratios of shotcrete.

The sxperimental parameters which are the reinforcing methods(steel fiber, wire mesh), steel
fiber contents(0.0%. 0.5%, 0.75%, 1.0%). silica fume contents(0.0%, 10.0%). and the three
placing parts(side wall, shoulder, crown) were chosen.

According to the results for the side wall in this test, the larger the fiber contents are in
case cf steel fiber reinforced shotcrete, the less the rebound ratios are within the range of 2
0~35%. compared to the wire mesh reinforced shotcrte. And also, the reduced rebound ratios
were very larger in using steel fiber reinforced shotcrete with silica fume content of 10%. and
these results are true of the shoulder and the crown, respectively.

In addition, the four-stage phenomenon for the rebound of the SFRS were estimated in the
view of the co-action between steel fiber and coarse aggregate based upon the existing
two-stage analysis method.

Keywords ' shotcrete, rebound ratios, steel fiber, silica fume, four-stage

phenomena
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Table 1 Materials for shotcrete

ordinary portland cement

Cement
S.G 1 3.15
Fi river sand
e A IG5 26. FM : 2.75
crushed gravel
Coarse agg.

Gmax:13mm, S.G :12.62, FM:7.58

Dimension @ L=30. D=0.5mm

. Aspect ratio @ 60
Steel fiber

tensile strength @ 1,100MPa

powder type

Accelerator - - -
main content:sodium aluminate

*S.G : Specific Gravity, FM © Fineness Modulus

Table 2 Physical Properties of Silica Fume

[)enslty Fineness | Diameter | SiO:

8.G (kg/m®) (m*/kg) (um) (%)

2.2 250-300 20,000 0.1-1.0 93
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Table 3 Mix Proportions

Gmax (mm) 13
S/a (%) 60
W/(C+SF) (%) 42
C (kg/m") 400
0.0
Steel Fiber (WMRS)
Contents
(%) 0.5, 0.75, 1.0
SF/C (%) 0.0. 16.0

Adm./C (%) 5.0

*SF © SilicaFume
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