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STUDY ON EFFECT OF DISCONTINUOUS PROPERTIES
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The properties of the discontinuity play an important roll in the macroscopic behavior
of a rock mass. In this article, the experimental and numerical studies in terms of the
material having a single discontinuity are conducted in order to seize the mechanism
of the alteration of discontinuos properties. In the numerical study, the alteration of a
frictional angle is modeled by the concept that the surface of the discontinuity can be worn
away with increasing the load which is applied to the material. Through the comparison
between the experimental and numerical studies, it is turned out that the macroscopic
behaviors of the rock mass are influenced by the friction of discontinuity.

Key Words: discontinuos rock mass, discontinuity, discontinuous properties, reduction

of friction, softening behavior
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Fig.1 Basic concept of discontinuity movement
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Fig.2 Form of discontinuityd triangular wave O

Fig.3 Cross-section view of discontinuous material(] half(]

Table 1 Wave number and amplitude of discontinuity

poooo | oooood 00
casel 6 0016.78 mm[O | 1.00 mm
case2 6 0016.78 mm0O | 2.00 mm
case3 800 12.59 mmO | 1.00 mm
cased 8 U0 012.59 mm[ | 2.00 mm

0000000000 D00o0DoD0o0oooooDoogoo
gobooobooboobooboOooobooooOoooboOoo
goooooOoOoOooOoooboOooDbOoOobobOooDbooo
goooOoooObUoobOo 200000000 200000
go0oodOo0Oo0dobOU0oOooOoOooboDOoOoDbDOoOoboDoOoOoo
Jo000o00oD0oDOO00o0OO0O0OoDOoooooDooon
JoddoooDoOOo0o0oOoooooooDoooogoooog
gobooooooobooooooboOooboboooooo
gooboooOoO0obOoOooOoOoooDOoOoboboOooDbOoOoo
goddooOoDOOoO0oOoOoooooboboooobobooogo
jo0poDo0oO0o0doDO0o0oDoD0oO0ooOooOoDOooooDogon
goo0oooOOoO00o00o0ooooboboDO0oOg 8 mmdO 60
mmO0d0d 80mm OO0 00
gooooboOoO0oU0oOooooooboobboooUoooo
gooooDOOoOQCO0o0oO0oobODbDOoOCoOoOoOoUoooooDooDo
godoooODOO0o0oOo0oOooooDbDOooDoDbOOooboooo
Jo00o000o0oDO00o0o00o0oo0O0o0o0oooooooooon
goobooooobooobOoo ookNOODOODDOO
goooooooobooboooOoOono0.0020 000000
goo0odooOO0o0oooOoo0obobUoobobUooobpooo
go0oodOo0OdobOU0oOooOO0oOooboDOoOoboboOoooooo

Displacement

80mm

Confining Pressure
Confining Pressure

60mm
Fig.4 Outline of specimenl casell

gbooooooooobooobooobooboboobobooon
uobooobboooosgoooovyobooooOoooon
ooobooboboooooooboboOooooooobbooooo
obOoooO3b0obo0ooobooooboooobooobOoobooonon
gbooooooooboooboooboooooboooboooo
oooooO0o30000e00oODOOOObODOO6BODO
uboboodoobooooboooboooboooooboobooboo
ogoo

gooooOO0OD0ODFig200000000 1007 mm OO
oob0Db0O000ob0oo0ObO00 e=5200000000000

OFig3000O0OODOOOODOODOOOOOODDOODOD

obooooooooboooobooooooobooooon
ubooobooobooooobbuooobobooobooooo
ubooooooooobooboboooboooboobooon
gboooooooooobooooooobooboboobobobon
oboooooboooobooooobobooooDboooooDoD
gbooooooooooboobooooooboboooboon
ubooboodooooboooooooOoOooboboOobobobon
ubooobobooooobobooboooooboooboooao
goboooooooooobooooboOooooooooon
gboooooooboooboooooooooboboooboboobD
ooboobobooboooboooboooboooobooobo
uooobbooooooooboooboboobDbbooooo
O00000D000000D Fig200OOO0OO0O00 00O
oxOd20000000000000000000D0DO00OO
o000 16.78mmO0 0000 600000 1259 mmO0000
gsboo0200000000000 1.00mm 000 2.00
mmO 20000000TablelOOOOOOOOO 400
oobObooooooboooooooboooo
gobOoobOoobboooOoooboobobOobobOoooo
gboooooooooobooooooooobooobobooboo



o

—-experiment
-o-analysis

Axial Stress (MPa)
O = N W A 00O N 00 ©

o

2

4 6 8 10
Axial Strain(%)

Fig. 5 Axial Stress v.s. Axial Strain relationO case20]

conf.=0.5MPall u00 constant[]

goboooooooobobobobooooboooboooogon
goobooooobobooooboooboooooobOoboooon
goooooboooooooooooooooboooobooon
goboooobObOoooooboooooObOoooooboon
0 0.002%/s0000000000000000000.5MPa
O10MPaOOD 2200000000000
3.2. 0000

goboooooboobobooboobodoobooboOooDbOooDbo
gooboooobo2000b0000b00000000O0DOO0
oooobooooboooboooboobobOoooboooo
gooobooooooobooooobbooobobOooot
goboooboooboooobooobooboboooooooon
oooO0ooOoo0oocoobOoO0ooO0ooOO0o0Ob0000000Fig4O
gobobooboobooooooobooooobooboOoOoooon
0000000000000 000 0.25000001.9MPald
O000O0010000 Drucker-Prager 0O O0OO00O0O
oooogoooooooobboboooboooooooooo
ubooboodobooboooboOoooOoOoooboboOobobOobon
obooboooboobOoooOoOoooOoOo0oboboobboboD
ooboooooooooboooboooobooboooooooon
oboooooooobooooboooooboooooooboooo
obooboobooboooooboooboboobobooboo
ooobobobooooooobboooooooobbooogao
uboooboooobobooobooobOoobobbooooo
oooooooooooooooobobbobObOOoOooooo
o000 1.0MPaOOOOODOO 700D0O00C0DOOODO
goooos0000D0O0O0O0ODODDOOOOOOODO
0000000000 FighOcase20 O OO 0.5 MPaDl O O
gobooooooboboooboooboooboOoOooboooOoon
gbooooooboooboboboobooobObooboOooooon
goobooooboooooboooobooooboooobooo
goooooooboOoooobbOOooooODb2003000
oboooooooboobooboooboooboobooboo
ooboooooo
3.3. 0000

0000000000000 case20000 0.5 MPaOO
ooooboe0O0OO w0, 0DOOOOOOODOOOODOO
O0D00000Db0000D0ODOcase2000000DO

o

—-experiment
-2 0.20-2.0-0.5
—-+-0.20-2.0-1.0
—-0.20-2.0-5.0

Axial Stress (MPa)
O = N W A OO N 00 ©

o

2 4 6 8 10
Axial Strain (%)

Axial Strain relationd case2]
conf.=0.5MPall Variation of DO

Fig. 6 Axial Stress v.s.
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Fig. 7 Axial Stress v.s.
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