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Performance of Steel Fiber Reinforced Shotcrete using
Alkali Free Based Accelerator
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Won, Jong-Pil - Baek, Chul-Woo - Park, Chan-Gi - Jun, Oun-Jung

Abstract

Modern underground and tunnel works that the wet type shotcrete is getting widely designed and applied
in a large scale project. Further to its applications, the needs of improving the performance of the shotcrete,
such as new and developed additives and accelerators for increasing the performance of shotcrete, become
the most important issue in the field.

The main objective of this study evaluated to performance of steel fiber reinforced shotcrete using alkali
free based accelerator for the durability and high quality of shotcrete. The major test variables are accelerator
type and its dosage. One type silicate based accelerator and one type aluminate based accelerator and one
type alkali free based accelerator were used. The dosage of accelerators is determined by the manufactures
and laboratory test condition.

Compressive strength test results showed that the dosage of silicate and aluminate based accelerators
caused reduction of mechanical properties of shotcrete. Compressive strength of alkali free based accelerator
is more stable than of silicate and aluminate based accelerators. Also, according to the compressive strength
and flexural test results, it was found that steel fiber reinforced shotcrete used alkali free based accelerator
could attain significant improvement in the mechanical and flexural performance.

Keywords : Accelerator, Alkali free, Aluminate, Shotcrete, Silicate, Flexural Performance
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Table 1 Physical and chemical properties of cement

; Setting timi Compressive strength (MPa)
Physcdl | fnenes | SV 7 | i T : :
# gravity nitial ina
properties (i/g) . (min) (min) 3days Tdays 28days
3200 3.15 0.02 220 400 20.0 30.0 38.0
Chemical Loss on Ignition (%) MgO (%) S0s (%)
peoperties 1.5 30 2.0
23190 Eg - 38tA AAL Table 13 2t} Table 3 Physical properties of silica fume
FLIAE HUAT 13 m HHE ARBsIgeH, Specific surface | Specific | Average particle | Partice | o
AZAE 8= 2,619 ARHS AREEAT area (mi/gr) | gravity | size (im) shape
18~20 22 894 Spherical | Amorphous

L. ZMw
2 Ao AREE Adf= 4ol 30 m, AE

0.5 mn, BH|(7/d =30/0.5)7F 602 FIERIY
e ARgEIien 2 - 48 E4L Table
29} 2.
Table 2 Properties of steel fibers
Property Steel fiber
Elastic modulus(MPa) 20x10"
Specific gravity 785
Fiber length 30
Tensile strength(MPa) 1100
Ultimate elongation(%) 35
Acid/Alkali resistance Low
Electrical conductivity High
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Table 4 Chemical composition of silica fume

SiO;,
90

AlOy
15

Fe;0s
30

MgO
30

Ca0
20

Na;0
2.5

K-0
3.0

LOI
30

H,0
1.0
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Table 5 Mix proportions of mortar with accelerator

type
Type of w/C W G S Accelerator
mixture (kg/m’) | (ke/m’) | (ke/m') | (kg/m’)
Normal -
Silicate 55.85
— 485 27086 | 55848 | 139620 ———

Aluminate 2192
Alkali free 4468
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Table 6 Mix proportions of concrete
Air ili

Type of | Guax i‘ggj content| W/C| S/a| W | C s G f}fi f&lﬁ Admixture*
. ratios | £9 . ; 3 3 3 3 3
mixture | (mm) (cm) (%g) (%) | (%) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m") (kg/m®) | (kg/m) (g/m’)
A0 400 = 3214
AS5 13 | 10£2 [45%15| 50 60 200 380 975.6 6529 40 20 3750
ASI10 360 40 5714
B0 450 = 2520
BS5 13 | 10£2 4515 45 60 202.5 4275 947 4 634 40 225 3750
BS10 405 45 5714

* Admixture : superplasticizer
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