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Elasto-plastic Analysis and In-situ Measurement on Rock Behaviors
with Stepwise Excavation of the Steep Soft Seam at a Great Depth

So-Keul Chung and Joong-Ho Synn

Abstract For the deep underground excavation site with the geological complexity of soft seam and hard rock,
the numerical analysis and in-situ measurement on the behaviors of roadway and surrounding rock according to
stepwise excavation of the steep soft seam are carried out. The strata behavior is modeled using elasto-plastic FEM
considering the empirical failure criteria of Hoek & Brown and the strain-softening model. Hydraulic pressure
capsule, MPBX and tape extensometer are installed around the roadway for the in-situ measurement of rock stress
and deformation. Despite the complexity of geology and excavation procedure, the elasto-plastic analysis considering
the empirical failure criteria of Hoek & Brown and the strain-softening model shows good agreement with the
in-situ measurement. Comparison of numerical modeling with in-situ measurement enables to predict the behaviors
of the roadway and to obtain design parameters for the excavation and support at depth.

KeyWords Steep soft seam, Stepwise excavation, Elasto-plastic analysis, Strain-softening model, In-situ
measurement
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Table 1. Mechanical properties for elasto-plastic analysis
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(b) Inner model

Type 0. (MPa) E (MPa) y
Sandstone 173.7 6178 0.18
Coal 0.9 153.7 0.26
Failed sandstone - 3089 0.18

¥ (O ; Uniaxial compressive strength, E; Young's modulus,

Table 2. Parameters for failure criteria

v. Poisson's ratio

Hoek-Brown parameter Strain-softening parameter
Type
m s B A 7
Sandstone 1.3 0.01 500 14 .2.30x107
Coal 0.016 0.13%x10° 0 1.31 3.56x10°
Failed sandstone 0.14 0.0001 500 14 -2.30x107
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