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A numerical approach for design of bolt—supported tunnels regarded as homogenized structures
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Effect of rock mass quality on construction time in a road tunnel
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Performance of multi-faced tunnelling — A 3D numerical investigation
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Fig. 2. Cross-section and excavation sequence of ring-cut method.
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Fig. 3. Cross-section and excavation sequence of sidewall drift methed.
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Fig. 1. Tunnel cress-section and ground profile.



Effects of the ring—cut excavation method on the restraint of displacements ahead of a tunnel
face
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(¥ :MHisatake, Kinki Univ.)

T TIE, BRFEMEO LA 2> 5 NATM

m T

A 119mim
PEHHTHHOND K I ITR-o ] ——— %9l
TETW5, L, FOmE~D o —360un i
BAEMI L LCHRI TR gl K] R Vet
W5 Z & E NATM Lk o 8 3 BO B AL e B
PEEERTLEY, 22T, A %4
CREMTABIRY Ly T s1amm| [ Somn e
HBICERZE T, T O TR N N
WZDW TR &2 17 - 72, BARAIIZ I, Fig. 3. Positions of the displacement measurements.

FERAFIE (E DR 366) I
K ORMTE)FIE (3 RoT B PER#AT) &2 VT
U770y FILHED b R VETTEALO ]2

X~
R aWrmign Tk L i UE BRI 21T ><><]

277,

N7

Zal
X
X
X
)

KRS, ULy R TECED Rk R
9%%754?\ Vo 771y EI(E ) ‘I\ VRV %@E'ﬁt‘%‘é
iEAT 5 2 o T, ot THTRT RIS
2%, AP 0% EEMRARSHS - BRI
LRbinote, IFTI. U Z Ay FTIER RO

L AW TFIEE T 23% TEBRER L L —
H L7,

Fig. 12. Analytical medel of the ground.



Mechanical analysis of circular liners with particular reference to composite

supports. For example, liners consisting of shotcrete and steel sets
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Steel set (1)

Shofcrete (2)

Note:

a) T and M represent Thrust and Bending
Moment induced in (1) steel set and (2) shotcrete
along the distance b.

b) The shotcrete thickness has been assumed to be the same as the
height of the steel set section for clarity in the presentation.
In practical cases, the steel sets are normally embedded in the
shotcrete (see Figures 18b and 18¢).

Fig. 2. (a) Circular rtunnel liner consisting of shotcrete and steel sets in the
Yacambu-Quibor tunnel in Venezuela (2004). (b) Schematic representation of
thrust and bending mement distributien in a liner consisting of shotcrete and steel
sets.

a Each element *1” has stiffness coefficients D) and K,
Each element 2" has stiffness coefficients D, and K,
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Fig. 12, (a) Schematic representation of a secticn of liner consisting of different
materials 1 and 2. (h) Equivalent section for the compesite liner.

Effective control of pore water pressures on tunnel linings using pin—hole drain method
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Fig. 1. Tunnel drainage systems. (a) Peripheral filter drainage system and (b} pin-
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Fig. 3. Model tunnel and ground profiles.



