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TBM Advancing Direction
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Geological ~ Formation Lithology UCS (MP) RQD (%) RMR

Types Min Max | Min Max | Min  Max

RT-1,2,3 Gachsaran Marl, Anhydrite, Limy Sandstone 10 35 75 95 38 56
RT-4 Asmari Limestone 55 70 55 65 48 66

RT-5,6,7 Pabdeh Shale, Shaly Limestone 25 35 70 75 38 51
RT-8 Tale zang Limestone 65 75 55 60 46 64
RT-9 Gurpi Shale, Limy Shale, Limy Marl, Marl 7 25 80 95 39 52
RT-10 - Crushed Zones 5 10 20 25 5 20
RT-11 Mishan Marl, Clayey Limestone, Sandstone 40 50 45 55 38 51
RT-12 Agha jari Marl, Siltstone, Sandstone 35 45 45 60 36 51

Sl eis, sle edle Slasein Y J gl

Type of Manufacturer Diameter of  Shields  Operational Rotary speed of Power
TBM Company  Country Model Cutterhead length Trust Force  the Cutterhead  Cutterhead

(m) (m) (KN) (Rev/min) (KW)

EPB Hard Lovat Canada RME270SE 6.8 9.2 65000 25 1600

Rock
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to counteract the flow of water and gas
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Intact Rock Strength (MPa)
Rock Mass Boreability Prediction Chart Weak Mg:"‘y Strong Very Strong
—— <25 2550 | 50-100 100-150 | 150-200 | > 200
3 \ a #*
] INTACTOR MASSIVE: Massive | v o5 A 6
5 2 ‘ Rocks with few widely spaced S 4 o*
discontinuities ‘5 A > Class B-0
: 8 42 FPI >70
d
v g
2 : 13 Class B-1
iy BLOCKY: W,inc':t:‘a"‘::fed 2 40<FPI <70
® of cubical blocks formed by three 'f
3 intersecting discontinuity sets w
S = Class B-]
8 ” 25<FPI<40
2 VERY BLOCKY: Inter locked, ~
tsﬂ partially disturbed rock mass with S
= " |multifaceted angular blocks formed &
8 © 1by 4 or more joint sets 2
< A |\ ClassB-II
§ B 5LOCKY/DISTURBED/SEAMY: | g 1S<KPL <25
8 folded with angular blocks formed | ¥
= by many intersecting discontinuity | & E
o L= sets. Persistence of bedding v &Y
2 H planes or schistosity. &
é A lass B-IV. .“
s DISINTIGRATED: Poorly M 1S R F
B interlocked, heavily broken rock * K
mass with mixture of angular and F 2 .
rounded rock pieces Q Class B-V e.‘
52 <7 2> 2
g | 4’
P S L AMINATED/SHEARED: Lack of ‘
. ¥l blockiness due to close spacing of ,0°’ StabH{ty Problem
weak schistosity or shear planes Fo’
Note:
1) Very Foliated shales, slates and schistose graphite schists of Ghomrood project;
A ion of shale and layers in Gh d project;
3) Tuffs, tuffites and sandstone layers of Karaj project;
4) Carbonate rocks in Zagross and Ghomrood projects;
5) Thick quartzite veins in Ghomrood project;
6) Massive igneous and rocks in Manap
{(Hassanpour et al, 2011) 0 (§ pdy i sy 4t VK&
.(Hassanpour etal, 2011) s} (S pdy o (sAko a2l TS A PRES
Boreability FPI range Rock mass Stability TBM excavatability
class (KN/mm/rev) boreability condition (relative difficulty of Example
ground for TBM use)
B-0 >70 Tough Completely Tough Very strong and massive quartzitic veins,
stable intrusive and metamorphic rocks
B-I 40-70 Fair-tough Stable Fair Massive igneous and metamorphic rocks
B-11 25-40 Good-fair Minor Good Blocky and jointed Tuffs, Tuffites,
instabilities Limestones
Only local Alternations of Sandstones, limestones
B-111 15-25 Good structural Very good and Shales
instabilities
B-IV 7-15 Very good  Some major Good Alternations of thin bedded Shale and
instabilities Sandstone layers
Collapse, Highly foliated and schistose
B-V <7 Excellent gripper May be problematic ~ metamorphic rocks (Slate, Phyllite,
problems, Graphite schist), Shale, Marlstone, thick

squeeze, etc.

fault zones
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Ridge Forming

Insufficient Crack Length
a) Ridge formation due to lack of pressure and length of cracks|

Optimum Chip Size
Formed

S optimum

(c)Normal cutting with optimum crack length and direction

M\éqo.-‘pl{&);&ﬁw&.AJS&

4 odd Jlasl 5B (5,0 5 358 Olpe 5 o0 S
(Rostami, 1997) s SCuss (6 g 5l S e

Vsane 5 ol JlimalS g5 bSKss dols o Ll
5 S e Bl 4 Od Gl b e L
(P) S 55 35k ltie ol o3Y Iyl b3 038 03,31
G b e aaly 550 S 3 354 e 3l i |,
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Conditioning of excavation materials, Avoid wearing the components of

Foam 122 lit  the cutterhead and and screw conveyor, Decreasing the torque of the
cutterhead by reducing friction and thus reducing the power required by
the machine, Avoid clogging, etc.

Grease Mastic 54 Kg Sealing the ends of the shield (Injection through brushes).
Grease EP2 5 Kg Rotary fluid joint, Gate and seal of screw, Sealing floods in the middle
shield, Erector bearings , etc.
Grease HBW 11 Kg  Sealing and preventing the entry of excavation materials to the main drive.
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