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Parameter Range of values
Strength of |Point-load strength index >10 4-10 2-4 1-2 For this low range, unconfined
1 |intactrock ((MPa) compressive test is preferred
Unconfined compressive > 250 100-250 50-100 25-50 525 1-5 <1
gth (MPa)
Rating 15 12 7 4 2 1 0
2 |Drill core quality RQD (%) 90-100 75-90 50-75 25-50 <25
Rating 20 17 13 8 3
3 |Spacing of discontinuities (m) >2 0.6-2 0.2-0.6 0.06-0.2 <0.06
Rating 20 15 10 8 5
4 |Conditions of discontinuities Very rough Slightly rough Slightly rough Slickensided Soft gouge > 5 mm thick
surfaces, surfaces, surfaces, surfaces or or
Not continuous, separation < 1 separation < 1 Gouge < 5mm | Separation > 5 mm Continuous
No separation, mm, Slightly mm, Highly thick or
Ui hered wall hered walls | weathered walls | Separation 1-5
rock mm continuous
Rating 30 25 20 10 0
5 |Ground Inflow per 10 m tunnel None <10 10-25 25-125 >125
water length (/min) or or or or or
Ratio of joint water pressure 0 <0.1 0.1-0.2 0.2-0.5 >0.5
|to major principal stress or or or or or
General conditions Completely dry Damp Wet Dripping Flowing
Rating 15 10 7 4 0

Le5] oj,s bz lp oo o)) haws polied-F Jgux

Strike and dip orientations of discontinuities Very favorable Favorable Fair Unfavorable Very Unfavorable
Tunnels and mines 0 2 -5 -10 -12
Ratings Foundations 0 2 B 15 25
Slopes 0 -5 -25 -50 -60

L8] bl pwiige ols 5 ()b slayiel )l § Siwosgs aliseo gladlS) ¥ o

Class No., I 1 i v A%

RMR 100 - 81 80 - 61 60 - 41 40-21 <20

Description Very Good Good Fair Poor Very poor

Average stand-up time 20 years for 15 m lyear for 10 m 1 week for Sm 10 hours for 2.5 m | 30 minutes for 1 m
span span span span span

Cohesion of rock mass (MPa) >04 03-04 0.2-03 0.1-02 <0.1

Internal friction angle of rock mass (°) >45 35-45 25-35 15-25 <15

Deformation modulus (GPa) ¥ > 56 56-18 18-5.6 56-1.8 <18
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Abstract:

Related to rock engineering projects need to be aware of the mechanical
properties of the rock mass. Different direct and indirect methods are presented to
better understand the mechanical characteristics of jointed rock mass. Using the
most reliable method for estimating in situ methods rock deformability, but these
methods require more time and cost allocation. Analytical and numerical
methods can be used. Discrete element method with consideration of the true
nature of the fracture system is superior analytical methods. In this thesis,
compliance matrix for fractured rock mass calculated using 3-D Discrete Element
Method. At first, after removal of discontinuities with the scan line method of
coal mine Tazareh, using software Dips joints were determined. The mechanical
properties of rock material was determined by conducting laboratory studies.
Next, the geometric properties of harvested and processed for statistical
probability distribution functions of the geometric characteristics were
determined. The following geometric properties and geomechanical properties of
the rock mass discontinuities 3DEC entered in the software. The Representative
Elementry Volome of the rock mass was determined and Min proposed using the
instructions during the loading of three-dimensional numerical simulation of
jointed rock mass compliance matrix determined Tazareh mine. Some
components of empirical equations were compared with the result.

Keywords: Numerical modelling, mechanical properties, discrete element
method, Representative Elementry Volome, compliance matrix , Jointed rock
mass
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