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ABSTRACT

Burger's model was used to analyze creep characteristics of unconsolidated rock. Burger's
model should determine four physical parameters from two pairs of data. In this study,
physical parameters of Burger's model were determined by applying mathematical concept
solution. Creep was accelerated for three years using the determined physical parameters of
the Burger's model for unconsolidated rocks. As a result, the creep behavior showed a
continuous deformation behavior without convergence. Therefore, in this mine, it is analyzed
that the application of U-Beam is more appropriate than roofbolt in terms of stability.
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Fig. 1. Flow chart for decision of Burger model’s parameters
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Table 1. Parameters of Burger's model to Manto 3 creep test

Maxwell Kelvin
Division Description O, SR SSQ
Em (MPa) 7, (Mpa) Ex (MPa) 7, (Mpa)
M3(01) Manto3-Ore 0.58 0.13 3.20E+02 7.85E+06 2.58E+03 6.35E+04 3.32E-09
M3(02) Manto3-Ore 0.94 0.21 2.70E+02 1.82E+06 2.92E+03 4.93E+04 2.99E-09
M3(03) Manto3-Ore 0.53 0.53 6.50E+01 2.34E+06 3.26E+02 2.53E+04 4.46E-07
Average : 0.68 0.29 2.18E+02 4.00E+06 1.94E+03 4.60E+04 4.53E-07
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Maxwell Kelvin
Division Description O, SR SSQ
En (MPa) 7, (Mpa) Ex (MPa) 7. (Mpa)
M3a(Cl)  Clay siltstone 1.11 0.50 4.30E+02 2.65E+07 2.87E+03 1.67E+05 7.15E-08
M3a(C2)  Clay siltstone 1.11 0.43 4.20E+02 2.46E+07 1.63E+03 9.02E+05 3.80E-08
M3a(C3)  Clay siltstone 2.16 0.83 3.20E+02 9.44E+06 2.99E+03 1.84E+05 1.21E-07
Average : 1.46 0.59 3.90E+02 2.02E+07 2.50E+03 4.17E+05 2.30E-07
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Table 3. Parameters of Burger's model to Interburden creep test

Maxwell Kelvin
Division Description O SR SSQ
En (MPa) 7,, (Mpa) Ex (MPa) 7, (Mpa)
IB(T1) Tuff 1.11 0.31 4.00E+02 1.82E+07 1.57E+03 3.35E+05 9.86E-08
IB(T2) Tuft 2.16 0.60 4.40E+02 2.06E+07 5.22E+03 1.44E+06 2.83E-08
IB(T3) Tuft 0.53 0.27 2.20E+01 2.62E+06 1.43E+02 1.50E+04 8.00E-07
Average 1.27 0.39 2.87E+02 1.38E+07 2.31E+03 5.96E+05 9.27E-07
0.005
+ Creeptestdata
= Burger's model fitting
0.004
0.003
g
£
£ + —
0.002 i ¥ T
Rock : Manto3-Ore [M3]
Burger's model constant
ag,—0.58 Mpa. ac, /o, —0.13
0.001 E, 320E+02
N 785E+06
£, 258E+03
n; 635E+04
0.000 +
1] 1,000 2,000 3,000 4,000 5,000
Time[min)
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Fig. 5. Creep curve fitting to M3 (02)
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Fig. 10. Creep curve fitting to /B(T1)
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Fig. 13. Creep behaviors by accelerated creep condition for 3 years
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