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Table1 Cases of experiments

Table 2 Experimental results

. Type of . Rate of Young’s Rate of Compressive Rate of

Case Type of Joint Rock Model Rainforcenent Cement:Clay:Sand:Water Case Modulus Young’s Strength Compessive
Ll _.With Bolts Lo sa - (KPa) _ Modulus (KPa) Strength
TR et wodel o R ithou pots” P 70 TP T 1 I 4780 55
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vergence
(%) Converg 100

4“3 70p Rock bolts ——
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0
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14} b
5 30 o—-0 Rock bolts . 4
'8 Discontinuous
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b /

10F  ow..
[ S —.——
§ 0 L " (Unit; mm)

vO.’lr l0.0
Young's modulus of rock masses (MPa)

Fig.1 Displacements reduced by installation of rock boltsV
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Fig.2 Specimen representing a jointed rock mass
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Fig.3 Stress-strain curves obtained by model tests
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Fig.4 Modeling of jointed rock masses reinforced by rock bolts
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MODELING OF JOINTED ROCK MASSES REINFORCED BY ROCK BOLTS

Shunsuke SAKURALI and Ikuo KAWASHIMA

It is well known that rock bolts are extremely effective for reinforcement of jointed
rock masses. However, it is not easy to simulate the rock bolt effects properly by using
numerical analysis methods. This is mainly due to the difficulty of modeling jointed
rock masses. In modeling the rock masses, there are two approaches available; one is
the continuum approach and the other is the discontinuum approach. As far as design
works are concerned, the continuum approach is preferable. In this paper, we first
pointed out a problem in modeling jointed rock masses, particularly in the continuum
mechanics approach. Second, we proposed a basic concept for modeling jointed rock
masses reinforced by rock bolts by considering laboratory: test results.
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