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Determination of Deformation Modulus of Rock Mass
with Measured Tunnel Displacement
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The major geotechnical parameters employed in tunnel design are deformation modulus, Poisson's ratio, friction
angle, cohesion, etc. Among these parameters, the deformation modulus is the most significant parameter in tunnel
deformation. However, determination of the modulus for rock mass by means of tests is very difficult due to fac-
tors affecting including discontinuities and sample size, etc. Thus input values used in the numerical analysis are
generally determined by empirical method. A numerical analysis on tunnel was conducted with geotechnical
parameters determined through the geological field mapping, laboratory tests, and evaluation of boring data, and
some discrepancy between the computed result and tunnel displacements measured was found. Thus, further anal-
yses by changing the deformation modulus of rock mass were performed to determine a relationship between the
modulus and computed displacement. Data from two tunnel sites were used to verify the applicability of the pro-
posed method and a correlative equation between deformation modulus and tunnel displacement is proposed. The
deformation modulus of rock mass was around 30-40% of Young's modulus of intact rock in these cases.
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Table 1. RMR value for rock mass around Neungol reservoir.
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Fig. 2. Numerical model for Nedongbang reservoir.
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Table 2. RMR value for rock mass around Nedongbang reservoir.
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Fig. 3. Monitored tunnel displacements.
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Fig. 4. Distance-displacement curve (Carranza-Torres and
Fairhurst, 2000).
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Table 3. Measured and expected true amount of tunnel displacement.
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Fig. 5. Correlation between normalized deformation modulus
and total displacement.
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Table 5. Comparison of computed values with expected true displacements.
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Table 6. Young's modulus determined by empirical equation with uniaxial compressive strength.
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