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Squeezmg can occur in both rock and soil
combination of induced stresses. _an
around the tunnel beyond the lmu

- The magmtude of the tunnel conver

strength, the gmundwater ﬂow :andpcre pres‘
properties. o :

surfaces, Jomts and faults

- Squeezing 1s synonymous of overstressing and does 'not comprise
deformations caused by loosening as might occur at the roof or at ‘the Walls
of tunnels in jointed rock masses. Rock burstmg phenomem do not belong

to squeezing.




- Time dependent dlsplacements around tunnels;.
squeezing rock conditions, may also occur n rock
swelling always 1mphes volume increase, Squeezmg
exhlbltmg a dilatant behawour However 1t 1s rec
squeezmg may be associated w1th swelling

Conversely, 1f the rock deformatmns are constramed squeezmg
longterm load build-up of the rock support.
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| .. type of behaviour
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Strain ¢ = tunnel wall displacement «-/ tunnel radius »»* 100
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Strain greater than 10%
Extreme squeezing problems |/

Strain between 5% and 10%
Very severe squeezing problems

Strain between 2.5 % and 3%
Severe squeezing problems

Strain between | % and 2.5%

Minor squeezing problems
Strain less than 1%
Few support problems
0.1 0.2 03 0.4 0.5 0.6

orem/po= rock mass strength / in situ stress
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genemﬂy agreed at the presem stage th
technology have not pmgressed far emugh
without some reservatmns machme excav
conditions. "Ehe major dlfﬁcu}’ues can be

- mstabﬂﬂy of me face;

- relative mﬂemblhty n the excava _fdlameter

- problems with the thrust due to reduced gmpp
gripper type machines: e
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Figure 9. The visco-elastic plastic Burger model with
Coulomb vield criterion (CVISC). |

Mohir-

Bonini, M. et al., (2003). Characterisation studies of Tectonised Clay Shales end zmphcatzons ‘
in the excavation of large size tunnels. ISRM 2003 - Technology zoadmap for rock mechanics,
South African Institute of mining and Metallurgy. - . -
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Visco-plastic model according to Rousset (1988)
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G =creepvelocity |
~ A,n = creep material paramete

G =von Mises stress
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Barla, G. (2001): the

- Cohesion

be cﬁescrlbed in terms of the
strength stress ratio (SSR)

Jethwa et al. (1984)

Yu et al. (2@00) creep pammeters wnlﬂ be dependem.{
on their stress state Whlch can
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Support pressure pi (MPa)

Turnel wall displacement wr (m)

ELHE=N

Black curve i the characterizhic curve for shert term loading

Red curve i= the characleristic cerys for the long term leading

Vertical blue fine i support capacity of steel zsts (assumsd to beinfinitely stiff}
yertical red line i support capacity of shotorete lining (azeumed to be infinisty slif f}
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Compresién maxima en dovelas (MPa)

_ EVOLUTION OF MAXIMUM COMPR
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FIAC3ID2.10
Step 65110 Mode! Perspective
13:14:26 Fri Jul 02 2004
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