ity SCIH

Tunnelling and Underground Space Technology
May 2008

P221-232
Determination of the round length for tunnel excavation in weak rock
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Fig. 7. The determination of the round length by use of the conditional chart.
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Delayed failure at the Messochora tunnel, Greece
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Table 1 Messochora tunnel, summary of failure and recovery history

Period Date(s) Works carried out Observations Effect
Pre-failure  August 1st to August 1st to Bench excavation Insignificant strain recorded in Typical behaviour of a
state August 29th, 2005 August 3rd extensometers, no signs for a successful, stable tunnel
August 4th to forthcoming failure
August]2th

August 24th

August 26th

August 29th

Post-failure  August 30th to
state September 10th,
2005

August 30th

August 31th to
September 10th
September 10th

September 10th to February 7th, 2006

February 7th to February 27th, 2006

March 13th to March 16th, 2006

Installation of
shoterete shell
Drilling for balts
installation

Tunnel
reinforcement starts
Reinforcement
works

Completion of
reinforcement

Full restoration of
the FZ (bench
re-profiling)
Installation of the
final support

no signs of a forthcoming failure

Episodic failure along a 36m
long segment (FZ). High strain
deduced by visual inspection and
cracking of the lining

Systematic geodetic and
extensometer monitoring starts
Post-failure strain at the FZ and
nearby sections

Decay of post-failure strain

Slow creep strain

Minor displacements at the FZ,
no displacements at nearby
sections

Full stabilization

Delayed failure

Strain at the FZ Strain transfer at
and nearby sections

Tendency for stabilization at the
FZ and nearby sections

Stresses reached equilibrium and
movements stabilized

Full restoration carried out with
minor ground disturbance

Completion of the tunnel
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Model testing for pipe-reinforced tunnel heading in a granular soil
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Fig. 4. Photographs of model tunnelling. (a) Excavation; (b) lining installation; (c) pipe

installation; and (d) grouting.
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Impact hammer applications in Istanbul metro tunnels
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Fig. 1. The relationship between impact energy and operating weight for600 different impact

hammers available in the market.
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Fig. 13. Relationship between net breaking rate and mean RMR in the upper bench.
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Assessment and control of metro-construction induced settlement of a pile-supported urban

overpass
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Fig. 2. West-east cross section of the ventilation tunnels (including the pilot tunnels) and the super- and sub-structures of the existing urban overpass (m).
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Subterranean space use in Cappadocia: The Uchisar example
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Fig. 2. Typology of religious spaces of Cappadocia: (a) hermit’s cell; (b) chapel; (¢) chapel; (d)
church; (e) cross-plan church; (f) monastery (Akyu'rek, 1998).
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Numerical study on failure mechanism of tunnel in jointed rock mass
BARMEERICIIT D b R VAREERIZ BT 2 SR AT
AILTIZRFPA LW fifffr a— REFIH LT RO A E R OMAERED b o RV KIE
WL L T2, RFPA 13 2 IROTHIREFE T, MEHERIGIECHBRE L U A 7 V500
IZESNWTHRILL, =7 —arXEdM LE— %M (brittle-plastic) #E7 /WL TZ5H D
ThD, SHIT, PHINLHEE TORRE T XTERATE D,

Fig. 8. Failure zone at a lateral pressure coefficient of 0.5.
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Optimum static and dynamic design of displacement chamber of headrace tunnel with
bedding parallel shear zones in Siah Bishe Dam, Iran
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Fig. 9. Mesh modeling of displacement chamber without support.
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Numerical analysis to better understand the mechanism of the effects of ground supports and
reinforcements on the stability of tunnels using the distinct method
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Fig. 12. Distributions of the particles (top) and of the contact force (bottom).
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Fig. 19. Distributions of the particles (top) and of the contact force (bottom).
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Fig. 22. Distributions of the particles (top), the contact force (middle), and the displacement

vectors (bottom) by the secondary tunnel excavation.



