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Quantification of GSI Value and Determination of Rock
Mechanics Parameters

WANG Keyi, YU Tongri*, ZHANG Xiaoxiong, GAO Ying
(School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; Reducing the subjectivity of geological strength index GSI value and improving the accuracy
of rock mechanics parameter value are crucial for surrounding rock stability. The sensitivity ranking of
rock mass geological characteristic parameter’ s to GSI was obtained by orthogonal test, and four param-
eters that had great influence on GSI were selected. The interval range of GSI was generalized by intro-
ducing the interval number of rock mass structural grade SR and structural plane surface SCR. The rock
integrity coefficient K, and wave velocity ratio K’ |, were introduced to perform linear interpolation for GSI
interval range, so as to obtain accurate GSI value. Taking Qingjiagou tunnel as an example, the rock
mass mechanical parameters estimated by this method were within the III,standard for surrounding rock.
FLAC™ was used to establish the tunnel excavation model. The relative error between the calculated ver-
tical settlement value and the actual monitoring value was 1. 5%, which verifies the reliability of this
method.
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Tab. 1 Factor level table of orthogonal test

Hoek-Brown | S5

37 =
AP SR K, SCR BQ
1 0. 65 56 0.58 6.8 430
2 0. 67 58 0.60 7.0 440
3 0. 69 60 0.62 7.2 450
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Tab. 2 Analysis of variance of quadratic polynomial
model with GSI value

KW By AME  Frm Pia
LAY 12. 05 20 0.60 <0.000 1
K, 2.20 2.20 <0.000 1
SR 2.03 2.03 <0.000 1
K 2.29 2.29 <0.000 1
SCR 3.26 3.26 <0.000 1
BQ 1.73 1.73 <0.000 1
K-SR 0.02 0.02 0.122 8
Ky-K'y  3.03E-003 3.03E-003 0.563 4
K,-SCR 2.50E-005 2.50E-003 0.958 0
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SR-K'; 0.01 1.00E-002 0.297 2
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Fig. 1 Linear relationship between single factor

index and GSI value
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Tab. 3 Single factor change corresponds to the

value range of GSI

Hoek-Brown NS48 GSI{HA8{LIEH  GSI {HAYIEIE
K, 46.58~47.21 0.63
SR 46.62~47.26 0. 64
K, 46.56~47.23 0.67
SCR 46.49~47.34 0.85
BQ 46.58~47.19 0.61
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Tab.4 The relationship between rock mass structure

type and volume joint number and rock

mass integrity coefficient
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Tab. 5 Description of the relationship between weathered

degree of rock mass and wave velocity ratio
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Tab. 6 Structural plane surface grade table
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