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A Classification of Rock Conditions for Tunneling

Railway Technical Research Institute ( J N R )

Kazuhiko Ikeda
The classification of rock conditions in connection with the route-~location , the plan and the construction work

of a tunnel should have previously been instituted in order to make good use of the results obtained by geological
surveys, futhor has surveyed and studied about 70 tunnels under construction with the methods as follows since 1960 .

a) precise geological surveys inner tumnels b) physical tests of rocks collected in tunnels and boring cores
¢) seismic surveys inner tunnels d) in-situ shear tests and jacking tests e) surface seismic surveys and boreholes
at site work f) tunnel size and depth of tunnel from the ground surface g) observations of tunneling methods , used

quantity of powder , ground support , tunnel concrete lining , if failure and transformation would take place or npt

and ete. in the tunnels under construction
This report describes fhe rock conditions classified quantitatively based on these surveyed results and the relations

between the classification of rock conditions and construction of tunnel.

Principal factors to be considered for the classification of rock conditions as of structural materials in which a

turnel might be constructed , are as follows,

(1) quality of rock (The rock as of structural materials should be classified by 6 kind of A - F as shown in table 1.

(2) fractured condition

(3) state of weathering , fissures or fractures and consolidation

(4) physical properties of the rock conditions

P

(5) expansibility of the rock

(6) inflows of water into tunnel

~

(7) depth of tunnel formation from the grouna surface

The factors of (2) and (3) are generally expressed by the differvence of the velocity of the elastic waves in the

rock . Wherefore , author has first classified the rock conditions taking into account of the quality of rock of (1)

factor and the velocity of the elastic wave in the rock to be considered that may represent the factors (2) and (3) .

This classification should then be completed by the secondarly factors (4) - (6) as shown in table 2 .
The relation betwsen the classification of rock conditions and construction conditions as shown in table 3 has been

obtained by the survey of tunnels under construction .

The table 2 and 3 should generally be adequate considering from the exactitude of the geclogical surveys and

construction method in present .
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