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ABSTRACT

This paper investigated the effect of joint on the earth pressure against an excavation wall in rockmass with the consideration of various
rock and joint conditions. For this purpose, this study briefly reviewed of the previous earth pressure studies, and then numerical
parametric studies were conducted based on the Discrete Element Method (DEM) to overcome the limitations of the previous studies.
The numerical tests were carried out with the controlled parameters including rock types and joint conditions (joint shear strength, joint
inclination angle, and joint set), and the magnitude and distribution characteristics of the induced earth pressure were investigated
considering the interactions between the ground and the excavation wall. In addition, the earth pressures induced in rock stratum were
compared with Peck's earth pressure for soil ground. The results showed that the earth pressure against an excavation wall in jointed
rockmass were highly affected by different rock and joint conditions and thus different from Peck's empirical earth pressure for soil
ground.
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Table 1. Numerical Analysis Condition

Joint spacing Joint inclination angle (°)

Wall Joint condition
Rock type (m) One joint set Two joint sets
Hard rock 10 |Good| — | — | — | 0,30,60,90 | (0,30), (30, 60), (30, 90), (60, 90)
Slightly weathred H-pile+ 1.0 — | Fair | — | — | 0,30,60,90 | (0,30), (30, 60), (30, 90), (60, 90)

rock

timber lagging

Moderately o .
weatherod rock 1.0 Poor 0, 30, 60, 90 (0, 30), (30, 60), (30, 90), (60, 90)

Table 2. Properties of Wall, Rocks, Joints, and Interfaces in the Numerical Analysis

Rock and Joint
Wall Interface between wall and rock
Rock Joint
case Reference
£l E; ’\/Z c, Uz ¢ kn ks C, Ut ¢ kn ks
v .
(MPam®)| (MPa) t/m*y| (MPa) | (°) | (MPa/m)|(MPa/m)| (MPa) | (°) | (MPa/m) | (MPa/m)

Joint condition:
Hard rock 1.0x105] 02 | 2.7 0 50 [2.33x105|0.96x105 0 33| 2.33x105 | 0.96x105 Good (RMR=85)
Slightly weathered Joint condition:
rock 2320 [1.0x104|0.22| 2.6 0 40 (2.33x104(0.95x104| O 271 2.33x104 | 0.95x104 Fair (RMR=61)
Moderately Joint condition:

1.0x1030.25( 2. 2.33x103{0.93x1 231 2.33x103 | 0.93x1
weathered rock 0x103|0.25 5 0 3512.33x103{0.93x103 0 312.33x103 | 0.93x103 Poor (RMR=44)

EI= flexural stiffness of walls Er = elastic modulus of rocks n = Poisson ratio; gr = unit weight of rocks; ¢ = joint or interface cohesion; st = tensile
strength of the joint or interface;
= friction angle of the joint or interface; kn = normal stiffness of the joint or interface; ks = shear stiffness of the joint or interface.
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