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IR+ 283 <CBHHNE, chik, b SEBHicRE L. b > XUV S YRR e Fi%
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Table-1 Classification of support load based on convergence survey for D = 10 m
Initial Deformation |Observed Deformation| Estimated Support | cf. Terzaghi's Rock
I
Class Support Load Rate Imm/day] AD/D %) Pressure pj(MPa) |Class & Load +:H(MPa)
I Slight less than 0.1 less than 0.05 tess than 0.1 1-3; 0-0.1
1 Medium 01- 1 0.05 - 0.5 0.1-0.3 4-5;01-03
i Heavy 1- 0.5 - 0.3- 0.6 6-7 ;03- 0.7
v Very 3 - 1- 2 0.6- 1 8 ;07-1.0
Heavy
v Extremely 5- 10 2- 3 1- 1.5 9 ;1.0- 2.2
Heavy
Vi Exceptionally over 10 over 3 over 1.5 10 ; 2.2 max
Heavy
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(87) ALLOWABLE LIMIT OF DEFORMATION AND CLASSIFICATION OF
SUPPORT LOADS BASED ON DEFORMATION RATES IN TUNNELLING

By Chikaosa TANIMOTO*,Shojiro HATA*
Norio FUJIWARA and Hisaya YOSHIOKA**

*Dept. of Civil Eng.,Kyoto University,Kyoto 606
**Research Institute of Ohbayashi-Gumi Corp.,Tokyo

SUMMARY

220 tunnels of 240 km Tong which have been constructed in Japan since 1975 have been
driven using the rockbolts and shotcrete as the main supporting elements. The reasons
for the high deformation rates observed during construction of these tunnels are listed
below: 1) low competence factor, Cf§?3 2) allowance of too much deformation to estab-
1ish the minimum support Joad; 3) delayed ring closure and loss of the potential bear-
ing capacity of the rock; 4) incapatability of the stiffness of the support elements
relative to the stiffness of the ground; 5) too slow feedback of observations and con-
“vergence measurements for checking of the support design and installation timing; 6)
inappropriate assumptions regarding the stress-strain behavior during design; 7) rigid
specification of design elements; 8) insufficient interpretation of the ground condi-
tions from a geomechanical point of view.

The most popular and practical measurement of deformation in tunnelling is the con-
vergence measurement, It is-a simple measurement which can be made during construction,
and yields information on the displacement of the tunnel walls and change in the radial
stress corresponding to the displacements. When the ground behaves as an elastic body
with no time dependency, the result of convergence reaches a constant within the range
of 2:D (D=tunnel d$a.) in driving direction. On the other hand, when the ground is
subject to the nonelastic behavior such as the strain-softening and/or plastic flow,
deformation does not reach a constant level within 2-D distance, and converges in 3-10-
D distance. As the ground arch formation based on the stress distribution is mobilized
along the elastic-nonelastic boundary around the tunnel opening, it has been verified
through several case histories that the convergence curve suggests the development of
the nonelastic zone.

According to the support load classification proposed by Tanimoto et al1.(1983}) which

is concluded as Table-1, it is possible to estimate the magnitude of final displacement
and available support pressure by means of an initial deformation rate obtained from a
first 3 days driving.

The authors analyzed in detail the results of measurements which have been carried
out in the Orizume Highway Tunnel Project, and confirmed the reasonable applicability
of their support load classification. It was concluded that allowable 1imit of defor-
mation in tunnelling ( AD/D ) must not be beyond 2 %.
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