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Application of Distict Element Method in Fracture Mechanism of
Pseudo-Rock Samples Using Brazilian Test

Abstract

Physical and mechanical characteristics such as porosity, compressive and tensile strength and elasticity
modulus are including parameters of rock mass in fracture criterion. Generally, porosity and voids are
common weakness factors of rock mass. Investigation of crack propagation mechanism is most
important phase in rock engineering. In this paper, Brazilian tensile tests of pseudo-rock samples were
conducted using Distinct Element Method (UDEC Software). These samples contain different number,
arrangement and size of holes. Porosity percentages of samples were 0, 6.18, 6.25, 12.5 and 18.75.
Results of numerical modelling were compared with corresponding pre-available laboratory ones. Crack
initiation, propagation and coalescence in numerical models had good conformity with experimental
tests. Typically, tensile cracks were initiated in bottom or top of the holes, propagated parallel to
loading axis and finally reached to the sample surface. By increasing porosity values from zero to 6.2
percent, tensile strength decreases in linear mode intensively. Exponential decreasing of tensile strength
was observed for porosity values between 6.2 to 18.75 percent. Due to plain strain analysis of UDEC
software, tensile strength are estimated less than experimental tests values.
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Testset# 1

Unit: Dew pointing & mercaptans removal Unit 105
Temperature of laboratory: 22 °C

Sampling bomb: stainless steel bomb
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Train 1 Vapor
mg
Feed Tt
Test set # 2
Unit: Dew pointing & mercaptans removal Unit 105
Temperature of laboratory: 22 °C
Sampling bomb: stainless steel bomb
Train 2 Vapor
mg
Feed Tt
Top of Dematanizer %
Testset#3
Unit: Dew pointing & mercaptans removal Unit 105
Temperature of laboratory: 22 °C
Sampling bomb: stainless steel bomb
Train 2 Vapor
mg
Feed 0.5 m
ﬂ

Top of Dematanizer
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Analysis Unit
N2 mol% 3.736177
CO2 mol% 0.688712
Methane mol% 90.942186
Ethane mol% 4.297314
Propane mol% 0.324344
i-butane mol% 0.007253
n-butane mol% 0.004014
i-pentane mol% 0.000000
n-pentane mol% 0.000000
Ce* mol% 0.000000
GHV Kcal/Nm3 9439.1
Total Sulphur mg/SCM 10.5
HC Dewpoint (C")at 55 bar <-30
Water Dewpoint (C")at 55 bar -70
Water Content mg/SCM 6.3
H2S mg/SCM 13
RSH mg/SCM 8.0
Deionized water MI 150
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