B AshEzk AP ATA

A6d A5Z, 20061 10, pp. 405~412  Journal of Korean Society for Rock Mechanics

A Study on Field Testing Methods for the Shotcrete Quality Control
of Large Underground Spaces

Seok-Bue Chang, Soung-Woo Lee, Eui-Joon Hong and Sang-Jo Moon

Abstract It is well known that shotcrete is the most important support member for the construction of large
underground spaces. Generally, the strength of the field shotcrete is heavily dependent on the field mixing and
spraying conditions so that it is different from the strength of the shotcrete mixed in laboratories. As a support
member, the early strength of shotcrete unlike concrete is very important to the initial stabilization of the underground
spaces. Therefore, the field methods to efficiently test the early strength of shotcrete have been highly required.
This paper aimed to verify the pneumatic pin penetration test and the point load test for measuring the early strength
of the field shotcrete. As a result of the experiments through a series of uniaxial compression, pin penetration,
and point load tests for the range of the early shotcrete strength, two equations to estimate reliably the uniaxial
compressive strength by the pin penetration and the point load tests were acquired.
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Fig. 1. Pneumatic Pin Penetration Test (Iwaki et af., 2001)
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Fig. 2. Relationship between the pin penetration depth and the Fig. 3. Point Load Test
estimated compressive strength {Iwaki et al, 2001)
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Table 1. Summary of available correlations for rock properties using the Point Load test (Grasso, P., 1992)

Correlations Obtained v Rock Types
R ks
References Equations (BAAS) Studied emarks
Broch & Franklin s 058 o liho. unis a2 wo| Yt 278
1975 G = £9-T5(50) : cock t;};?sor ¢lo] 38 mm ZA Hojof st Al
=241, .
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G = =) oo ’ 7+ obzw Hol AlE
1975 4y = 1811 5) e norite (strong) AT 208 A3
Cargill & Shakoor 13 litho. units sandst, Imst,| GZEHEZ ol [0 A
g
Gy = 23050+ 13 0.94 : = 50
1990 dolost, marble and gneiss BE AFE 54 mm 7o
g
Table 2. Mix proportion for tests
Aggregate Portland cement Water Sand
568 kg/m’ 450 kg/m’ 194 kg/m’ 1,054 kg/m’

Fig. 4. Large mould.
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Fig. 5. Core specimens for an uniaxial compression test
and a point load test
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Table 3. Test results data by different measuring method

. dzEde| Audol | HekEAs
Time (days)
qu (MPa) D (mm) Is(s0y

1 0 65.00 0
3 3.44 63.55 0.13
6 5.60 60.10 0.16
9 12.39 42.37 0.47
12 14.31 41.86 0.48
13 14.41 37.56 0.52
18 23.34 33.50 0.72
20 25.56 27.76 0.79
25 26.79 26.48 0.83
30 27.21 25.32 0.88
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