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ABSTRACT
Received: January 24, 2018 Since the generalized Hoek-Brown (GHB) function predicts the strength of the jointed rock mass
Revised: February 22, 2018 in a systematic manner by use of GSI index, it is widely used in rock engineering practices. In this

studly, a series of 2D elasto-plastic FE analysis, which adopts the GHB criterion as a yield function,
was carried out to investigate the radial convergence characteristics of circular tunnel excavated
in the GHB rock mass. The effect of the plastic potential function on the elasto-plastic
displacement was also examined. In the analysis, the wide range of both the K(=s,/c,) and GSI
values are considered. For each K value, the variation of the ratio of sidewall displacement to roof
displacement was calculated with varying GSI values and the obtained displacement patterns
were analysed. The calculation results show that the displacement ratio significantly depends not
only on the K value but also on the range of GSl value. In particular, for lower range of GSl value,
the displacement ratio pattern calculated in the elasto-plastic regime is opposite to that
predicted by the elasticity theory. In addition, the variation of the radial displacement ratio with
GSl value for different types of plastic potential function showed similar trend.
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Fig. 1. Relationship between GHB and equivalent M-C criteria (Hoek et al., 2002)
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Table 1. Input data for elasto-plastic analysis of the circular tunnel

Deformation modulus (£,) E, varies with GSI (GPa)
Poisson’s ratio (v) 0.25
Hoek-Brown constant (rn;) 12
Uniaxial compressive strength (o) 80 MPa
Geological strength index ( GST) 10 ~ 90
E, (GPa) :( g) - 10! G817 10/0 (13)

A (12)E FAYY] US4 57 o, < 100 MPa Q1 7% H3AKE Altsh=tl] 8514 o, > 100 MPagl 7% 4] (13)
o] o]-8¥It}. Table 1]l FAIRH 2} o] o] GAofii= T2 YEAZH (0, )E 80 MPaZ 7550 B =2 A (12)E o8
Sto] GSI #te] HaKGSI=10~90)0] e HFAG7T A= ek, 53] 2itas E-85h= GHB yte] Z=7g4
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ARV §4-0] YHAtRRA GHB w3l 7]Ee] A/ el kol AR m, #loll thew=% ¢, /4 2 7FPgot3irt

Table 2. Equivalent friction and dilation angles of GHB rock mass

GSI 10 15 20 30 40 50 60 70 80 90
Friction angle (¢,,) 2867 3138 3370 3760 4092 4390 4658 4887 5059 5151
Dilation angl
ration angle 7.17 785 843 9.40 10.23 10.98 11.65 1222 12.65 12.88
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Fig. 4. Radial convergence at side wall and roof with varying GSI value
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