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3.5 Rock Tunnelling Quality Index, O

On the basis of an evaluation of a large number of case histories of underground
excavations, Barton et al (1974) of the Norwegian Geotechnical Institute proposed a
Tumnelling Quahity Index (Q) for the determmation of rock mass characteristics and
tunnel support requirements. The numerical value of the index @ varies on a logarithmic
scale from 0.001 to a maximum of 1000 and 15 defined by:

o ROD Jr
S Uy, Jg SKF

(4.2)
where
ROD s the Rock Quality Designation
Jy 15 the joint set number
Jr 15 the joint roughness number
g 15 the joint alteration number
Jio1s the joint water reduction factor
SRF  1s the stress reduction factor



In relating the value of the index @ to the stability and support requirements of
underground excavations, Barton et al (1974) defined an additonal parameter which they
called the Equivalent Dimension. D, of the excavation. This dimension 12 obtained by
dividing the span. diameter or wall height of the excavation by a quantity called the
Fxcavation Support Ratio, ESK. Hence:

D — Excavation span. diameter or height (m)

2

Excavation Support Ratio ESR

The value of £SR 15 related to the itended use of the excavation and 1o the degree of
security which is demanded of the support svstem installed 1o maintain the stability of the
excavation. Barton et al (1974) suggest the following values:

Excavation category ESR
A Temporary mine openings. 3-3
3 Permanent mine openings, water tunnels for .6

hvdro  power (excluding high pressure
penstocks).  pilot  tunnels,  drifts and
headings for large excavations.

( Storage  rooms,  water treatment  plants. 3
minor  road and  raillway  tunnels,  surge
chambers, access tunnels.

[ Power stations, major road and  raillway 1.0
tunnels, el defence  chambers.  portal
ntersections.

I Underground  nuclear  power  stations, 0.8

railway stations. sports and public facilities,

factories.
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