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3. Explain the physical meaning of Biot's coefficient, a and Skempton's coefficient, B

. (10).

S—

4. Explain the following two graph from Fig.7.7 of the textbook (10).
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5. Discuss the similarity and differences between poroelasticity and thermoelasticity

(10).

6. Following data are available from a laboratory test on a rock sample. The first test
was conducted on a dry sample. The second test started when mean normal stress
reached 10 MPa. In the second test, pore pressure was increased from zero to 10 MPa
while maintaining the mean normal stress (confining stress) as 10 MPa. Calculate the
Biot's coefficient a. Can you estimate the bulk modulus of mineral (matrix) from
these data? If so please calculate it. Also, not using any equation, explain the graph

below (10).
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- 7. Following data are available from undrained laboratory test on a rock sample. The

graph shows the response of pore pressure and volumetric strain when mean normal

—Stress (confining stress) was increased from zero to 10 MPa. Calculate the Skempton
coefficient and drained bulk modulus of the rock when Biot's coefficient is 0.5. Also,
not using any equation, explain the graph below (10).
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8. A rock sample in the size of 10 m x 10 m x 10 m is confined in both x- and y-
directions with free surface (in z-direction). Calculate the stress and strain tensor
when temperature was increased from 20°C to 80°C assuming that the initial strain
and stress were zero. How much does the rock expand in the z-direction? (15)

The parameters for the rock, which was determined from the laboratory are as
follows; Elastic modulus: 50 GPa, Poisson's ratio: 0.25, Linear expansion coefficient:
0.7x10 /°C, Heat conductivity: 2.7 W/m°C.

You first need to derive the equations for strain and thermal stress for this boundary
condition using Eq.(7.125) and Eq.(7.128) and calculate the six strain and stress
component using the input parameters.

Thank you for your hard work during the spring semester!!!
Have a fruitful summer break.

Ki-Bok Min
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