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THE RELAXATION OF TERTIARY SEDIMENTARY ROCK
--- SEISMIC BEHAVIOR OF IZUMI FORMATION

by Shojiro HATA, Chikaosa TANIMOTO, Akira NISHIHARA,
Keizo KARIYA and VYutaka KISHIDA

Dept. of Civil Engg., Kyoto University

SUMMARY

In the excavation of rock mass including many discontinuities such as Izumi For-
mation, Tertiary alternative layers of sandstone and shale which are heavily fissured
in most of cases, the relaxation at discontinuities is considered to influence much
to in situ strength characteristics.

Authors had the chance to carry out some field measurements at the construction
sites of cut slope for a highway and vertical shaft for the foundation of a suspen-
sion bridge which were located closely in the same Izumi Formation. In the both of
cases, seismic method was applied for the reasons that it has the outstanding advan-
tages of being relatively cheap and rapid to apply, influencing large volumes of
rock and being well experienced in Japan.

The propagating behavior of seismic wave through the rock mass with discontinuities
is subjected to the state of 'stresses' , 'fracture frequency' (n) defined by the
number of joints per 1 meter and 'velocity ratio' (k) defined by the ratio of primary
wave velocity in situ ( or through a cracked model ) to that of intact rock ( without
discontinuity ).

The results from the field measurement at the cut slope in which all stresses near
the surface were relieved show that the reduction of k-value are nearly zero for
B~class rock and 50 - 70 % for C-class rock. Also, the results from the one around
the circular vertical shaft, of 3.6 m in dia. and of 20 m deep around which confining
pressure acted in tangential direction, show less reduction such as 5 - 8 % and 3 - 5
% to for B-class rock and C-calss rock respectively.

Comparing with Ikeda's equation in the form of n = 5.0/ k2 - 4.0 , being based
on the results obtained at more than 100 sites, the former case indicates very low
k-value and the latter does rather high one under the condition of no variation in
fracture frequency, the fact of that was confirmed by visual observation at the both
sites.

In the laboratory test using piled specimens, having the dimensions of 4 cm and
10 cm long with 76 mm in dia., sampled from the same sites where the field measurements
were carried out, the relations between the directions of loadind - propagating,
fracture frequency - velocity ratio with some variation of gap in the range of 0.1 mm
- 1.35 mm, and stress level - velocity ratio were clarified experimentally.

The following are concluded:

(1) The change of compression in the lateral direction to wave propagation has little
influence to velocity ratio.

(2) The rgmarkab1e decrease of velocity ratio are recognized in the range of 50 to 0
kg/cm” at unloading and it reaches at the half of an initial value when the direc-
tion of wave propagation agrees with that of compression.

(3) The variation of velocity ratio is also subjected the interval of gap and lying
material at joints.

(4) The excavation of the vertical shaft by the boring machine with a large diameter
did not have any influence to the stability of the shaft, and it was confirmed
that no interference by the excavation of an adjacent shaft 4.4 m far happened.
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