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Creep behaviour of mudstone in the tertiary Duho
Formation at Pohang basin
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Understanding of a creep behavior in rocks under a constant load, due to visco—elastic
properties of rock, is an essential element to predict a long term ground deformation. In order
to clarify the creep characteristics of the mudstone in Duho formation at Pohang basin,
deposited during Tertiary, a series of laboratory tests including physical properties, unconfined
compressive strength and uniaxial creep tests, was performed. The mudstone showed a higher
creep potential due to 26% of clay minerals such as illite and chlorite. The unconfined
compressive strength of the rock was 462 kg/cm2 in average, and four creep tests were

performed under constant stress of 40 to 70 % of the strength. The creep constants in the
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empirical and theoretical equations were deduced from the time-strain curves obtained from the
tests. Among the several equations, the empirical equation proposed by Griggs and theoretical

equation of Burger’s model are appreciated as the best one to express the creep behavior of the

mudstone. Instantaneous elastic strain was linearly increased with stress level but strain

velocity during the first creep is decreased with a similar pattern by time lapse regardless the

stress level.
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Table 2. Creep constants for Equations (2), (3) and (4)

A A7) FEF oS == AT

Griggs (2) Singh (3) Li and Xia (4)
Test % Stress
Number | Level a b c. a . b a. b,
(x10®%) | (<107 | (x10) | (x10% | (x10®) | (x10®) | (x107%)
A 39.2 5.69 0.26 0.0014 545 0.036 5.43 0.495
B 55.8 7.78 0.43 - 7.83 0.023 7.83 0.382
C 585 782 1.44 0.0025 7.89 0.067 7.59 1.586
D 67.6 11.21 0.59 - 11.21 0.023 11.21 0.594
0.0069 4 0.012
Test A j Test C
0.0066 o 0.011
@ 0.0063 0.010 4
§ 0-0060 7 E 0.009 |
g 0.0057 - i_g 0,008 ]
e &= 0.0056+0.0005 [1-exp(-0.086 )]+2.2x10° t 0-007 7 = 0.0082+0.0028 [1-exp{-0.0234 )]+1.3x10° t
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Fig. 12. Determination of Burger's creep
constants for Test A
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Fig. 13. Determination of Burger's creep
constants for Test C

Table 3. Parameters for the general equation of Burgers model

Test Stress m 9 G Go
2 2 2
Number (kgf/cm®) (kgf/cm” - h) (kgf/cm? - h) (kgf/cm®) (kgf/cm?)
A 181.2 4.062E+6 8.271E+7 348,461.5 32,299.5
C 270.3 4.078E+6 2.073E+8 95,512.4 32,883.2
Table 4. Parameters for the Hardy’s empirical equation based on Burgers model
Test Stress m 79 Gy Gy
2
Number (kgf/cm®) (kgf/cm? - h) (kgf/ecm® - h) (kgf/cm®) (kgf/cm®)
A 181.2 1.354E+6 2.15TE+7 116,153.8 34,593.4
C 270.3 1.359E+6 6.910E+7 31,8375 27,8855
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