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A Study on Jointed Rock Mass Properties and Analysis Model
of Numerical Simulation on Collapsed Slope

T & ¥ Koo, Ho-Bon 71 % 3’ Kim, Seung-Hee
7 % & Kim, Seung-Hyun o] A ' Lee, Jung-Yeup
Abstract

In case of cut-slopes or shallow-depth tunnels, sliding along with discontinuities or rotation could play a critical role
in judging stability. Although numerical analysis is widely used to check the stability of these cut-slopes and shallow-depth
tunnels in early design process, common analysis programs are based on continuum model. Performing continuum model
analysis regarding discontinuities is possible by reducing overall strength of jointed rock mass. It is also possible by
applying ubiquitous joint model to Mohr-Coulomb failure criteria. In numerical analysis of cut-slope, main geotechnical
properties such as cohesion, friction angle and elastic modulus can be evaluated by empirical equations. This study tried
to compare two main systems, RMR and GSI system, by applying them to in-situ hazardous cut-slopes. In addition, this
study applied ubiquitous joint model to simulation model with inputs derived by RMR and GSI system to compare with
displacements obtained by in-situ monitoring. To sum up, numerical analysis mixed with GSI inputs and ubiquitous joint

model proved to provide most reliable results which were similar to actual displacements and their patterns.
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ROCK MASS CHARACTERISTICS FOR
STRENGTH ESTIMATES

Based upon the appearance of the rock, choose the
category that you think gives the best description of
the ’avemge‘ undisturbed in situ conditions. Note

that exposed rock faces that have been created by
blasting may give a misleading impression of the
quality of the g rock Seme for
blast damage may be nemy and examination of
dinmond dnill core o7 of faces created by pre-aplit or
smooth blasting may be heipful in mnhna these

Itis also that

the Hoek-Brown ciiterion should onl‘f be applied to
fork masses where the size of individuat blocks is
small compared with the size of the excavation
undsr consideration.

compact coatings ot fillings of angular fragments

VERY POOR

Smooth, moderately weathered or altered surfaces
Slickensided, highly weathered surfaces with

SURFACE CONDITIONS

VERY GOQD

§ Very rough,fresh unwaathered surfaces

FAIR

Slickensided, highly weathered surfaces with

% Rough, slightly weathered, iron stained surfaces
soft clay coatings or filings

gGOOD
;

§POGR
3
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STRUCTURE

BLOCKY - very well imstiocked

undisturbad rock mass consisting
of cubical biocks formed by three BNG | BIG BfF gi® | BVP
orthogonai discontinuity sets

VERY BLOCKY - interlocked,
partially disturbed rock mass with
multifaceted angular blocks formad
by four or mors discontinuity sets

VENG| vBIG | VBIF | VBIP | vanvp

BLOCKY/DISTURBED- folded
andior faulted with angular blocks
formed by many intersecting
digcontinuity sets

BD/VG | BO/G | BDIF | BOIP {BDVP

«3 DECREASING INTERLOCKING OF ROCK PIECES

DISINTEGRATED - poarly irtter-
focked, heavlly broken rack mass

with a mixture or angutar and
roundsd rock pieces DVG | DiG | OF | D | DAV

T8l 1. GSI Chart(Hoek and Brown, 1997)
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Rock
type Class Group Coarse Medium Fine Very fine
SEDIMENTARY Clastic Conglomerate  Sandstone Sihstane Claystone
22) 9 9 4
—Greywacke—
18)
Nan-Clastic Organic —Chulk—
7
—Coal—
(3-21)
Carhbonate Breccia Sparitic Mieritic
20 Limestone Limestone
(40) 8
Chemical Anhydrite
16 13
METAMORPHIC Non-follated Marble Hornfels Quartzite
9 19 2%
Slightly foliated Amphibolite Mylonites
{30) 2531 )
Foliated* Gneiss Schists Phyllites Slate
33 4-3 10 9
IGNEQUS Light Granite Rhyolite Obsidian
33 (16) (19
Granodiorite Dacite
Q0 an
Diorite te
(28) 19
Dark Gabbro Dolerite Basalt
7 (9 an
Norite
2
Extrusive pyroclastic type Agglomeraste  Broovia Tufl
(20) (18) (15)

*These values arc for intact rock specimens testod normal to bedding or foliation. The value of m will be significantly different if failure voours

along a weakness plane,
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