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Baugrund Fels/Festgestein/ Hard rock/seil Boden/Lockergestein/S oft rock/soil

Geo- Subsoil standfest nachbriichig bindig bindig Wechsellagerung nicht bindig
technische bis nachbriichig bis gebrach standfest nicht standfest
Kennwerte competent to caving in to cohesive cohesive mixed non-cohesive
Geotechnical P: cavingin unstable stable not stable conditions
Gesteinsfestigkeit o D [MN/m?] . .
Rock Compressive strength 300bis 50 50bis 5 L0 0.1
Zugfestigkeit oz [MN m?] .
Tensile strength 25 bis 5 §bis0.5
RQD-Wert RQD [%] . .
ROD value 100 bis 50 50 bis 10
Kluftabstand {ml >2,0bis0,6 0,6 bis 0,06
Fissure spacing

- z
Kohasion Cu [N m] 230 30 bis 5 30 bis 5
Cohesion
Kornverteilung <0,02 [%] 30 10
Grain distribution < 0,06 [5] =30
TBM 0.W.
TBM m. W.
TBM-S mit Schild o.W.
TBM-S with shield m.W.
SM-V1 ohne Stiitzung oW,
SM-V1 without support m.W.
SM-V2 mechan. Stiitzung o.W.
SM-VZ2 mech. support m.W.
SM-V3 mit Druckluft o.W.

SM-V3 with compressed air ~ m.W.
SM-V4 Fliissigkeitsstiitzung oW,
SM-V4 fluid support m.W.
SM-V5 Erddruck-Stiitzung o.W.
SM-V35 earth pressure

balance support m.W.
SM-T'1 ohne Stiitzung o.W.
SM-T1 without support m.W.
SM-T2 Teilstiitzung o.W.
SM-T2 partial support m.W.
SM-T3 mit Druckluft oW.

SM-T3 with compressed air ~ m.W.
SM-T4 Flissigkeitsstitzung oW,

SM-T4 fluid support m.W.
Abbauwerkzeug \Y% rollend rollend schéalend schélend I6send/schalend losend
EXxtraction tool (Diskenmeilel) (Diskenmeilel) (FlachmeiBGel) (FlachmeiBel) (Stichel/FlachmeiBel) (Stichel)
rolling rolling stripping stripping loosening/stripping loosening
(cutter disc) (disc bit) (flat bit) (chisel) (cutter/flat bit) (pick)
T ritzend ritzend ritzend schélend schilend losend
(Spitzmei3el) (SpitzmeiBel) (SpitzmeiBel) (Flachmeif3el) (Flachmeillel) (Stichel)
notching notching notching stripping stripping loosening
(pick) (point bit) (point bit) (flat bit) (flat bit) (pick)
0.W. = ohne Grund- bzw. Schichtwasser/withou! groundwater or underground water - Haupteinsatzbereich/Main field of application
m.W. = mit Grund- bzw. Schichtwasser /with groundwaler or underground water _ Einsatz moglich/application possible
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LEGEND: Application Ranges
LAY L i ettt 1) Water for consistency, foam for stickiness
e | medm | coarse tiee I wedium | coarse fine | medium | coasse sl
100 [ﬂ W o {2} Foam
o s L& P 5
€0 ay / ,r ) 7 g = { 3 j Feam + Polymers, wa'er pressure < 2 bar
o 1 2 ‘:'.'__
o 1] / I ’ 20| R { 4 ) Foam + Polymers + fines, nc wates pressure
— Pl 4 7/ o
2 70 S 7 L 1 3
%ec T 141 L A 8 [A] standard application + separation
o
Foo | [T L LA TR AT VI |2 ] mocmmm oo on s
a ‘ )
a0 ~ ’ alll - ] 4' i a Face suppart difficull: suspensicn.filless
1| A4 at /
® Al -
. ’ r P .
20 ~4 1-7]" 41 P T - n clv
10 L F 1 - B
0 Pl 47 Ur rd
0,002 0,006 0,02 0.06 06 2 6 20 66 100

02
Particle Size [mm]
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eriterion time of day| 1o°ation of im= | o'y o location of particls vel Vi [mmis]
pact impact. 80
impact of wibra-
tiens on struc- 0-24h all <1l0m 50
tures commercially used
and industrial
all, except for highest ceiling level buildings
locations with s
daytime particular need approx. 10 m
(6 - 22 h) of protection PP -
humn_ exposure (e. g. hospi- 30
to vibrations tals)
within buildings —
residential approx. 70 m
nighttime areas 204 * Fsiiiii £ _
(22 = 6 h) | commercial areas approx. 40 m 15
industrial areas approx. 30 m /
daytime all approx. 15 m 12
ground-borne (6 = 22 h) 5 —
noise exposure 3 - H
within buildings (nZlZgh—Etﬁln}I.E] all approx. 25 m P 20 40 60 80 100
frequency f [Hz]
charcteristic parameters:
: dynamic Young's modulus| \
+ dynamic Poisson's ratio

: density of rock
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opening of a joint
—> leakage

{Not Vel Harden)

Backfill Grout

Tailskin
presure

Ring diversign, -

inclination in fhe Tailskin
direction of the
tailskin,
Inclingg;
Steps a 'r:a"ﬂn
between rings. mim
S s

/7 Tailskin W%W-Z/
presure
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Front shield
Cut

Inclination
+5 mmim

Shift plate
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segmental lining

Straight

Straight J Curved |

Parallel Rings Right/left Tapered Rings Universal Rings
@ ) :)ls.bb
.a coLccio _&. mu:::;: y . GW:'.RW w"::J s L Soass
T e @m, | | —_

Mo=Mc+Me Mg =Rg p-G-sina=Rg-Fey
N
M,-R,'E‘F, ‘ginB=R,F,-sinG

A | ®_

[“Gaun] oot
|__obw| 23ber
Mg : rosising torque resuling from Mg : withstanding torque due 1o | Grout No.2 Total vokume
the excavation tocls and the. friction between shield skin L34m3
flashings on the conveyors and ground ()
Mg : resistng torque caused by the. M, : withstanding orque due 10
oarth mud in front of the. wdal inclination of the thrust
culterhead cylinders (jacks) Gas Monorng. |
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Step 137854 Mode! Perspectve 16:01:56 Mon Dec 26 2011

11:32:19 Sat Oct 152011

e ————— Certer: Rotator:

Center Rotaton X 41000001 X 6000

X 4035e+001 X 018 Y- 5.400e-001 Y. 0000

Y. 250004001 Y. 0628 Z 3750e+000 Z 37000

Z -2.530e+000 Z 258 Dist. Mag. “

Dist 273504002  Mag: 11 Ag: 250

heg: 250
Exaggerated Grd Dstorion
SEL DisphMagnitide
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o e Distance from Intersection=9.0 m
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East Road

/
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Incident pile (yellow)
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intersected by piles
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to treatment plant
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Prevent Compaction within the PRZ

Tree Diameter (DBH) Minimum Distance From Tree to Start Tunneling
. . . Calculating the
Less than 6 inches Drip line of tree Critical Root Radius, CRR
. of the Protected Root Zone, PRZ

6-9 inches 5 feet e
10-14 inches 10 feet e

. 2. Divide the number by 2.
15— 19 n Ch es 12 fE‘Et 3. Express the results zm feet. . Protected

) _z Root Zone sl

MD[E th an 19 |nch'E5 15 fE'et The Critical Root Zone - Development Impact Zones |

Example: 20 inch diameter tree
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Convergence of the cavity
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Failure of the face
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