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Rock Mass Boreability Prediction Chart

Ridge Forming
8
2
BLOCKY: Wel interiocked 8 Insufficient Crack Length
N undisturbed 10ck Mass Consisting 8
of cubwcal blocks formed by Bree L3 . .
g [l cceacieg cocoutendty s I e a) Ridge formation due to lack of pressure and length of cracks
& P CN25<FPI<40
il : eraz tunnel
H K
< o lass B-III
b s <FPL <258
3 v
] 8
3 ; %
£ 3 ° s o
:3'. T<FPL< 15 s
2 R
. FN2
w|l cusBy o
é —FPI<? . ‘
& of
[LAMINATED/SHEARED: Lack of +*
biockaness due to cose spacing of 1 " swbiiyProdlem
[weak schistosity o shear planes. ‘.o'
Note:
1) Very slates and graph project,
2) ‘shale !
3) Tufts, Wuffites and sandstone layers of Karaj progect.
4) Cax in Zagross and

5) Thick quartzite veins in Ghomiood project,
6) Massive ianeous and metamorphic rocks in Manapoun

(c)Normal cutting with optimum crack length and direction

&uooyéﬁ;\i}bca)j S (g I A a4 00l Jlasl 158 (59,m5 9 3985 ()50

TN e g 590 (rmem) (o) (S iy o (g0 diio =) Jgo

Boreability  FPI range Rock mass  Stability condition TBM excavatability (relative Example
class (kN/mm/ boreability difficulty of ground for TBM use)
rev)
B-0 >70 Tough Completely stable Tough Very strong and massive quartzitic veins , intrusive and
metamorphic rocks

B-1 40-70 Fair-tough Stable Fair Massive igneous and metamorphic rocks

B-11 25-40 Good-fair Minor instabilities Good Blocky and jointed Tuffs, Tuffites, Limestones

B-1II 15-25 Good Only local structural ~ Very good Alternations of Sandstones, limestones and Shales
instabilities

B-1V 7-15 Very good Some major Good Alternations of thin bedded Shale and Sandstone layers
instabilities

B-V <7 Excellent Collapse, gripper May be problematic Highly foliated and schistose metamorphic rocks (Slate,

problems, squeeze,
etc.

Phyllite, Graphite schist), Shale, Marlstone, thick fault zones

Weivan ey

Fg it
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o FPI (KN/C/mm/rev) (1/2 rev)

«— Asmari Fm. ——,

Gachsaran Fm.

Measured FPI (kN/C/mm/rev)
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RETC 2017 | Rapid Excavation & Tunneling Conference
June 4-7, 2017
Englewood, Denver Area, Colorado, United States

Organizer: The Society for Mining, Metallurgy & Exploration Inc. (SME)
Tel. +303.948.4200

Email cs@smenet.org

Website: www.retc.org

Over the past 20 years, RETC has proven to be the leading conference for tunneling innovation.
Discover why RETC is like no other tunneling conference you've attended before.

Every two years, industry leaders and practitioners from around the world gather at the Rapid
Excavation and Tunneling Conference (RETC), the authoritative program for the tunneling profes-
sion, to learn about the most recent advances and breakthroughs in this unique field.

Tunnels are getting larger, deeper, and excavated in more challenging conditions. The expectation
for the industry is to successfully complete these projects while meeting the other heavy construc-
tion challenges of sustaining quality, schedule, performance, and safety.

This comprehensive conference will help practicing professionals keep up with the ever changing
and growing tunneling industry. Stay on top of new trends and technologies as well as innovative
concepts, new equipment, materials, management, financing, and design challenges.

Topics
The committee will consider all abstracts covering any/all aspects of the tunneling/underground
construction industry including, but not limited to, the following topics:

- Contracting Practices and Cost - Hard Rock TBMs

- California Projects - Large Span Tunnels and Caverns

- Design and Planning - Microtunneling and Trenchless Tunneling
- Design/Build Projects - International Projects

- Difficult Ground - New and Innovative Technologies
- Drill and Blast - Pressure Face TBM Case Histories
- Environment, Health and Safety - Pressure Face TBM Technology

- Tunnel Rehabilitation - Risk Management

- Water and Gas Control - SEM/NATM

- Future Projects - Shafts and Mining

- Geotechnical Considerations - Tunneling for Sustainability

- Ground Support and Final Lining
- Grouting and Ground Modification
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