Quarterly Scientific Journal of Technical and Vocational University
Spring 2020, Vol. 17, No. 1, p.165-180

Journal homepage: https://karafan.tvu.ac.ir/?lang=en TVU
o :10.48301/KSSA.2020.112763 @:2 .1001.1.23829796.1399.17.1.10.2

E-ISSN: 2538-4430

#2' Original Research ISSN: 2382-9796

Investigating the Effect of Variation of Geology Strength
Index (GSI) on the Geomechanical Parameters of Rock Mass

Mehdi Mohammadi*

1Assistant Professor, Department of Mining Engineering, Vali-e- Asr University of Rafsanjan,

Rafsanjan, Iran.

ARTICLE INFO

ABSTRACT

Received: 02.10.2020
Revised: 06.04.2020
Accepted: 06.15.2020

Keyword:

Strength parameters
Geology strength index
Deformation modulus
Hoek-Brown criterion

*Corresponding Author:
Mehdi Mohammadi

Email:
mehdi.mohammadi@vru.ac.ir

Determining the geomechanical parameters of rock mass is of
particular importance in the design of industrial projects such as
dams and tunnels. One of the most useful methods for determining
these parameters is Hoek-Brown failure criterion. Because, rock
mass quality is considered in this criterion on the basis of Geological
Strength Index (GSI). Various methods were developed for
determining GSI, and the results of each method differ from the
results of the others. So far, the effect of these differences on the
geomechanical parameters was not studied. The purpose of this
research is to investigate the effects of GSI on the geomechanical
parameters. Hence, different methods are reviewed and
investigated at first. Latter, with the collected data (field study), this
index is predicted and the effects of index variations on Hook-
Brown constant parameters, strength parameters and deformation
modulus with the proposed relationships are investigated. Results
show that the difference in methods has a significant effect on
geomechanical parameters. So that, a difference of 9 units in the
geological strength index leads to more than 7GPa difference in the
modulus of deformation.
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BLOCKY - very well
interlocked undisturbed rock
mass consisting of cubical
blocks formed by three B2,
orthogonal discontinuity sets

=

F o

VERY BLOCKY - interlocked,
partially disturbed rock mass with
multi-faceted angular blocks
formed by four or more
discontinuity sets

BLOCKY/DISTURBED -folded
and/or angular blocks formed
by many intersecting

-=—— Decreasing interlocking of rock pieces

discontinuity sets. 0

15|
DISINTEGRATED - poorly inter- 20
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces ho
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GEOLOGICAL STRENGTH INDEX (GSI)
FOR JOINTED BLOCKY ROCK MASSES

Fram the lithalogy, structure and observed
discontinuity surface conditions, estimate the
average GS| based on the deseriptions in
the row and column headings. Alternatively,
from lagged ROD values and Joint Condition
ratings {from Bieniawski, 1988), estimate
GSI = 1.5 JCondg,+ RQDIZ based on the
scales altached to the chart axes.

For intact or massive rock with GS1 = 75,
check for brittle spalling potential. For
sparsely jointed rock with GS1 = 75, failure
will ke contralled by structurally defined blocks
of wedges. The Hoak-Brown criterion should

hly weathered surfaces with compact

gs of angular fragments

ery rough, fresh unweathered surfaces
Rough, slightly weathered, iron-stained surfaces
$Smooth, moderately weathered and altered surfaces
Slickensided, highly weathered surfaces with soft clay

SURFACE CONDITIONS

net be used for either of these conditions. 8 ¥ %
2 S
This chart applies to tunnels of about 10 m 3 % |E
span and slapes < 20 m high. For larger x g - % 2 |z
cavems and slopes consider reducing GSI ] <3 2 238 § o
to account for decreasing block interlocking == &) w -7 =
STRUCTURE DESCREASING SURFACE QUALITY C— >

BLOCKY - well interlocked
undisturbed rack mass made
up of cubical blacks farmed by
three sets of intersecting joints
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VERY BLOCKY - interlocked,
partially disturbad rock mass,
multi-faceted angular blocks

formed by 4 or more joint sets
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| BLOCKY, DISTURBED/SEAMY

- felded with angular blocks formed
| by many intersecting joint sets.
Persistence of bedding planes or
schistosity

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with mixture of angular and rounded
rock pieces w
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