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\- Analytical Network Process (ANP)
Y- Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS)
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\- Ammonium Nitrate Fuel Oil (ANFO)
Y- Ammonium Nitrate Calcium (ANC)
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\- Peak Particle Velocity (PPV) — d:distance (m), W: charge weight per delay (kg), K & a: site constants
Y- International Tunnelling Association (ITA)
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\- Rod Probe
Y- Measurement While Drilling (MWD)
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\- Pre-Splitting

Y- Trimming
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\- Open Face TBM

Y- Gripper

Y- Extension TBM (ETBM)

¥- Reamer

O- Single Shield Machine (SSM)

#- Double Shield Machine (DSM)

Y- Closed Face Shield Machine

A- Compressed Air Shield Machine (CASM)
A- Slurry/Hydro Shield

\ - - Earth Pressure Ballance Shield (EPBS)
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f- Secant Pile

O- Tangent Pile

#- Ground Anchoring/Nailing
Y- Slurry Diaphragm

A- Deep Soil Mixing (DSP)
- Jet Grout
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Y- Single Shield — V Cutter (SM-V)
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Y- Jet Grouting
Y- Deep Mixing
f- Micro Piling
0- Underpinning
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\- Surfactant

Y- Polyacrylamides, Gums, Cellulose Ethers, Carboxymethyl Cellulose
Y- Gums

f- Cellulose Ethers

8- Carboxymethyl Cellulose
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\- Handbook of Tunnel Engineering 11, Basics & Additional Services for Design and Construction. Ernst & Sohn (2014)
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\- Occupational Safety and Health Administration (OSHA)
Y- Accident Frequency Rate (AFR)
Y- Accident Severity Rate (ASR)
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\- Frequency Severity Indicator (FSI)
Y- Environmental Impact Assessment (EIA)

Y- Environmental Management Plan (EMP)
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The Norwegian Tunnelling Society, NFF, Publication No.1 to No. 31 - until 2023

International Tunneling and Underground Association — ITA (AITES) - Guidelines and Working
Groups Publications - #1187 - Until 2023

USACE, EM 1110-2-2901, Tunnels and Shafts in Rock, 1997.

FHWA-NHI-10-034, Technical Manual for Design and Construction of Road Tunnels, 2009.
BSI, Safety of Unshielded Tunnel Boring Machines and Rodless Shaft Boring Machines for
Rock, BS EN 815:1996 + A2:2008, British Standards Institution, London, 1997.

BSI, Code of Practice for Safety in Tunnelling in the Construction Industry, BS 6164: 2001,
British Standards Institution, London.

BSI, Geotechnical Investigations and Tests — Identification and Description, BS EN ISO 14685—
1:2002. British Standards Institution, London.

BSI, Tunnelling Machines. Shield Machine, Thrust Boring Machines, Auger Boring Machines,
Lining Erection Equipment. Safety Requirements, BS EN 12336:2005 + A1:2008, British
Standards Institution, London.

BSI, Tunnelling Machines. Roadheaders, Continuous Miners and Impact Rippers. Safety
Requirements, BS EN 12111:2002 + A1:2009, British Standards Institution, London.

BSI, Tunnelling Machines. Air Locks. Safety Requirements, BS EN 12110:2002 + A1:2008,
British Standards Institution, London.

Safe Work Australia, Guide for Tunnelling Work, 2013.

Dtfh61-07-D-00004, Tunnel Operations, Maintenance, Inspection And Evaluation (Tomie)
Manual, Task Order 006 / Technical Directive 003, 2007.

BTS, Occupational Exposure to Nitrogen Monoxide in a Tunnel Environment: Best Practice
Guide, British Tunnelling Society, London, 2008.

BTS/ICE, Tunnel Lining Design Guide, Thomas Telford, London, 2004.

BTS/ICE, Closed-face Tunnelling Machines and Ground Stability: A Guideline for Best Practice,
Thomas Telford, London, 2005.

HSE, Safety of New Austrian Tunnelling Method (NATM) Tunnels: A Review of Sprayed
Concrete Lined Tunnels with Particular Reference to London Clay, HSE Books, Sudbury, UK,
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Abstract:

Water transmission tunnels are among the critical lifelines and infrastructures that play an important
role of connection between water resources and distribution systems as well as collecting surface water
and wastewater. The huge amount of construction investment and significant time required to execute
these systems on one hand and the need to optimize the maintenance costs and required long service life
for them on the other hand, explains the importance of quality and durability construction in this field.
Also, the existence of many uncertainties and challenges in the design and implementation of these
structures in different ground types raises the need to address the issue of risk management and control
the risks of construction and attention to the unforeseen issues and events. Considering the above
necessity, preparation of guidelines for construction of water transmission tunnels based on the existing
knowledge and execution experiences in the country and international records and guidelines, was put on
the agenda by the beurea of technical and operation systems development and hydro-power dispatching
of Warter Resources Management Company, with the aim of collecting and sharing the best and the most
successful experiences that have reduced the problems and challenges related to the constrcution of water
transmission tunnels, which is considered as a basic need of the country for increasing the quality and
improvement in the timing and construction costs. For this purpose, this guideline has been presented in
seven chapters including excavation in hard ground and soft ground, initial support, instrumentation and
monitoring, final lining, mobilization and procurement and health, safety and environment.
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