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1. Introduction

The proposed Project alignment through Dublin Airport and the City is achieved through two bored tunnel sections.
It is proposed to construct two single-bore tunnels using a Tunnel Boring Machine (TBM). The tunnel alignments,
associated construction areas and operation of the TBM are described in Appendix 5.13A of this EIAR. This
Appendix describes the various chemicals (consumables) used in the operation of a TBM that are either left in the
ground or removed with the spoil.

It does not cover consumables in the form of pre-cast concrete segments, packers, dowels or gaskets, electrical
power, water for cooling or compressed air, or any grouting that may be required to launch or recover a TBM.
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2. TBM Consumables

TBM consumables typically comprise the following:

e Annulus grouting;

e Spoil conditioning additives for Earth Pressure Balance (EPB) TBM or a Multi-Mode TBM (MM-TBM) in

EPB mode;

e Main bearing grease;

e Main bearing labyrinth seal grease;

e Talil seal grease;

JACOBS
IDOM

¢ Bentonite slurry for a slurry TBM or slurry mode on a MM-TBM; and

The materials are manufactured by various suppliers with examples given in Table 2.1 below. Material Safety
Data Sheets are provided in Appendix A. Usage rates stated in Table 2.1 are typical but will vary with ground

High density slurry in high density mode on MM-TBM.

conditions and will be adjusted to suit.

Table 2.1: Consumables and Typical Usage Rates

Consumable

Product

Purpose of product

Usage rate (per metre of
tunnel)

Manufacturer

A mix of water, cement, powdered

Annulus grout, Cement and limestone and additives to produce | 7m® - 9m?® depending on TBM More than one, see
Part A water a void filler which when cured design below.

forms a solid mortar-like material.

Ordinary - 200kg — 350kg per cubic metre
onane o | porang | Cementioue parfhe gonto | of grou
Cement 1,400kg if 200kg at 7m? of grout
A cement replacement material
used to reduce the amount of 3
— 1,200k f

Annulus grout Ground cement. Other products such as §06000k ! .fogogkper n; c; grout Various
Limestone powder | limestone pulverised fuel ash (PFA) or ’ gfl Ig at 7m* per

ground granulated blast furnace metre of tunne

slag (GGBS) can also be used.

Additive that extends the workable | 4 — 6 litres per m*
Annulus grout TamCem HCA life of the grout and reduces water | 28 litres if four litres at 7m? per Normet

usage. metre of tunnel

2 — 4% by weight of cement. For
Annulus grout TamShot 10SS AC%?IE;Q;Q" a;_ddne:j t%ﬂ:(e %r]outrat ¢ 200kg of cement, 4kg of N ;
accelerator, PartB | ' &M=>N0 gg{ quci)clld )]/E‘C lon 10 make the grout | tamshot at 2% orme
' 28Kkg if 200kg cement at 7m?®

A foaming agent added to the spoil

Spoil conditioning MasterRoc SLF in the cutter head to reduce friction 100 — 150 litres BASE

30

and helps create a pressure plug
in the screw conveyor.
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Usage rate (per metre of

Manufacturer
tunnel)

Consumable Product Purpose of product

Main bearing TamGrease

grease BL11 Main bearing lubrication grease 2kg — 3kg Normet

Grease that fills the bearing seal
Labyrinth seal TamGrease BS1 unde_r pressure tq pr’event errls
grease entering the bearing’s moving
parts.

2.5kg — 3.5kg Normet

Pumped into the wire brush seals
TamSeal TG12 to create an impermeable seal at
& TG11 the back to the machine
preventing water ingress.

Tail seal grease 35kg — 40kg Normet

Reduces wear in the cutter head
and in pumps. In certain cases,
helps maintain pressure in the 15kg of which 10% remain or is
head. Added to the slurry but in lost in the ground, 1.5kg
variable rates depending on
ground conditions.

Bentonite Bentonite Tarmac

2.1 Annulus Grouting

The cut diameter of the tunnel is larger than the outside diameter of the tunnel lining by approximately 120mm in
radius. This gap allows the lining to accommodate any curves along the alignment and allows the lining to be built
in the form of segmental rings, inside the TBM.

As the TBM pushes forward, this gap must be filled as soon as possible to prevent settlement and to support the
ring as it leaves the tail can of the machine. This process is called annulus grouting and is performed by pumping
a grout material into the annulus as the machine moves forward. This operation is interlocked with the TBM shove
rams so the machine cannot mine forward without grout being pumped into the annulus.

The grout consists of water and ordinary Portland cement, mixed together to produce a flowable grout material.
Additional additives are used to stabilise the grout and prolong the working time. Once set, the grout compressive
strength is in the region of 5 to 10MPa.

The grout is pumped through pipes built into the tail skin of the machine, see Diagram 2.1 and Diagram 2.2. An
accelerator is added to the grout just before the end of the tail can. This is called two-part grouting, Part A the
grout, and Part B the accelerator. The accelerator makes the grout gel quickly to provide support to the tunnel ring
and prevent it from settling.
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Diagram 2.1: TBM Tail Can with Built-in Grout Tubes

To prevent a blockage in the grout pipe with accelerated grout, the pumping of the accelerator stops before the
end of the advance to allow the Part A grout to flush the pipe out. The unaccelerated grout can be designed to
have a workable life of several hours. During any planned stoppage, the grout pipe is jet-washed clean with water.

Grout is mixed on the surface in a batching plant and pumped to a holding tank. From here it is pumped to the
tunnel and into a grout car on a tunnel multi-purpose vehicle (MPV), see Diagram 2.3. The grout car is delivered
to the TBM where it is offloaded at a designated location on the backup gantries and lifted clear to allow other
MPV movements. The grout car is connected to the grout pumping system ready for the next advance. The size
of the car must be sufficient to allow for a full advance, including an extended advance to expose tail seal brushes
for repair, see Section 2.4. Flap seals at the rear of the tail can prevent the grout from flowing over the machine
and into the head, see Diagram 2.9. No grout is lost to the ground, all remains in the annulus between the cut
ground and the outside diameter of the tunnel lining.

ML1-JAI-CNP-ROUT_XX-RP-X-00044 4
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: Accelerator injection
point

Diagram 2.2: Detail View of Grout Tube
2.2 Spoil Conditioning

Spoil conditioning additives are used when the TBM is in closed or EPB mode to make the cut ground more
consistent and easier to handle. There is also a reduction in the friction in the cutterhead, leading to a reduction
in tool wear and cutter head torque, reducing the power required to turn the cutter head. In addition, additives can
help by allowing the spoil to form a pressure plug in the screw conveyor which is fundamental to the operation of
an EPB TBM and its ability to maintain face pressure. They generally consist of a liquid foam agent that is mixed
with water in foam generators on the backup gantries to produce a thick shaving-like foam that can be injected
into the chamber in front of the bulkhead. In addition to the foam, polymers can be added to reduce the clogging
(stickiness) of clay. These are often supplied pre-mixed with the detergent but can be injected separately. Injection
ports can be on the bulkhead, on the front face of the cutter head itself and on the mixing arms behind the cutter
head. The latter two are restricted in number by having to pass through the rotary coupling which also carries
electrical cables for tool wear indicators and pressure sensors, plus hydraulic pipes if an adjustable copy cutter is
used. Injection ports can also be used on the screw conveyor to reduce wear and torque if required.

The foam has a life of a few hours to a few days and breaks down in the spoil pile. There are many different brands
of soil conditioning foam agent. All brands are biodegradable with no harmful residual chemicals.

ML1-JAI-CNP-ROUT_XX-RP-X-00044 5
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The material is delivered to site on normal road lorries in Intermediate Bulk Containers (IBCs) and off-loaded by
fork-lift or crane. Storage areas are bunded and covered to prevent a buildup of rainwater in the bund. Heating
will be required to maintain the correct temperate range in cold weather. Loaded onto the tunnel transport MPV,
they are delivered to the TBM and offloaded by a hoist or winch and stored in a purpose-made area. The delivery
pipes are connected to the IBC and the foam is ready for use. Empty IBCs are brought out on the same MPV and
are usually collected by the manufacturer for re-use.

Diagram 2.3: Tunnel MPV
2.3 Main Bearing Grease

The main bearing on a TBM is a complex structure and operates a constant loss lubrication and sealing system.
Two different types of grease are continually pumped into the bearing from drums positioned on the backup
gantries. Pipes carrying the grease run from the pumps to the bulkhead and into the bearing.

One grease provides the lubrication for the bearing and the other fills the labyrinth seal and prevents spoil from
getting into the roller bearings. Both greases are ‘lost’ in the spoil and removed with the arisings and both are
biodegradable. Under constant positive pressure, the greases are injected into the bearing, which prevents the
pressurised slurry (spoil) in the mixing chamber from getting into the bearing.

The grease drums come in a variety of sizes to suit the TBM and method of handling but usually in 205-litre drums.
They are delivered to the TBM and offloaded using a purpose-made hoist for drum handling. The drums are placed
in position at the pumps and connected. By using additional hoists, it is possible to put the drums in position with
no manual handling. Empty drums are returned by the same means and taken to the surface for disposal.

Bearing-grease drums go back to the manufacturer, who recovers any residual quantity left inside, cleans the
drum, checks its shape, and refills it for reuse.
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Diagram 2.4: Main Bearing and Labyrinth Grease on a TBM

Roller bearings Fixed part of bearing Labyrinth seal

Moving
section

Diagram 2.5: TBM Main Bearing

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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2.4 Tail Seal Grease

The third grease used in bulk on a TBM is tail seal grease. This is a thick paste-like material that is continuously
pumped into the tail seal brushes located in rows in the tail can. These are wire brushes welded or bolted in place
to form a complete circle around the inside of the tail can, usually in three or four rows. The grease and wire
brushes provide the seal at the rear of the TBM, preventing water and the annulus grout from getting into the tail
can. Flap seals rubbing on the cut ground on the outside of the TBM prevent the grout from running over the TBM
shield.

Diagram 2.6: Tail Seal Grease

Tail seal grease comes in two grades, hand pack and pumpable. The hand pack grease is thicker and used to fill
the wire brushes of the tail seal prior to launching of the TBM. It is applied using a powerful pump and injector tool
to reach the base of the wire brushes. The pumpable grease is used as the TBM advances in the same fashion
as the main bearing grease. The material comes in 205-litre drums and is handled the same way as the main
bearing grease. The tail seal grease does not come into contact with the ground when the TBM is mining. As the
TBM pushes forward, the tunnel rings are exposed at the end of the tail can but are immediately covered by the
annulus grout.

Tail seal grease drums go back to the manufacturer who recovers any residual quantity left inside, cleans the
drum, checks its shape, and refills it for reuse.

ML1-JAI-CNP-ROUT_XX-RP-X-00044 8
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Diagram 2.7: Single Tail Seal Brush with Hand Packing Injector Tool

Diagram 2.8: Two Rows of Tail Seal Brushes

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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Flap seal Tail seal Tail seal grease on
\ brushes the back of a ring

Diagram 2.9: Tail Seal Grease on the Outside of a Tunnel Ring
2.5 Bentonite

On a slurry or MM-TBM, a slurry of excavated material and water is formed in the head of the TBM. This slurry is
used as atransport medium to remove spoil from the TBM. Bentonite can be added to this slurry to help in reducing
wear in the cutting head and slurry pumps but is not always needed. A bentonite slurry will be used to launch the
machine before any ground is mined. The slurry is generally bulk manufactured on the surface in a slurry plant
and pumped to the TBM.

Bentonite is blended from naturally occurring materials and is non-hazardous. A material data sheet is provided
in Appendix A. It is typically supplied in powder form and mixed with water.

Bentonite can also be added to the slurry to help form a cake over the cut ground to maintain face pressure in
certain ground conditions such as loose or fractured ground and in sandy clays.

Polymers are often added to the slurry to prevent the mix flowing to the ground under the pressure inside the
head, and to help prevent the mix sticking to metal surfaces. As with the slurry itself, very little is left in the ground
as it is continuously re-cycled and mixed with fresh slurry as the tunnel and pipelines are extended.

High density slurry contains a higher amount of bentonite to deal with high water pressure and/or poor ground.
Bentonite slurry can also be used in smaller quantity for injecting around the TBM shield during long stoppages to
help prevent ground closure, and into the cutter head in certain ground conditions when in EPB mode. The material

will be batched on the surface and delivered to the TBM in a purpose-made tank which will be offloaded in a
dedicated location and connected to the pumps for placing.

ML1-JAI-CNP-ROUT_XX-RP-X-00044 10
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Slurry will be pumped back to the surface to a treatment plant that separates the excavated material from the
bentonite. The treatment process separates the excavated material by size and a number of stockpiles are
produced before removal from the site. The screening technology includes hydro-vacuum cyclones, vertical
separators and centrifuges to ensure that fine particles are removed. The separated bentonite slurry is held in
storage tanks and then pumped back down to the TBM for re-use.

On completion of all tunnelling works, the bentonite slurry will be disposed of to a designated waste disposal site.
During tunnelling, spent bentonite that is no longer suitable for reuse will also need to be disposed of on occasions.
Transport of the bentonite slurry will be by road tanker. Under Irish regulations it is classified as a non—hazardous
waste. It will not be possible to reuse, recycle or recover this waste further and disposal to a licenced landfill may
be required.

Detailed description on resource and waste management and potentially suitable destinations for spoil and
bentonite slurry transported by road are discussed in Chapter 24 (Resource & Waste Management) and in the
Excavated Materials Management Strategy (Appendix A24.1) of this EIAR.
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TARMAC

A CRH COMPANY

SAFETY
INFORMATION

EN 197-1 COMMON CEMENTS

Health and Safety Information In accordance with Regulation (EC) Mo 1207/2006 (REACH) as
amended by Regulation {EU) Mo 453,/2010

Urnuchans LM
P = A gl ’
Saptemnbar 2098

SECTION 1: IDENTIFICATION OF THE MIXTURE AND 14 Emergency telephone
OF THE COMPANY Emergendcy telephone number available during
11 Product kdenitifier affice hours
Product Mama EN F37-1 Cofmimedn camiants (08:50 - 16:00): Tel +44 (0)845 812 6232
(English Language cnly)
J—— Emergency telephone number available ocutside
P— office hours: Mone
:-‘- . SECTION 2: HAZARDS IDENTIFICATION
RLC
Camang 2. Classification of the mixture
1.2. Relevant identified uses of the mixture and uses Haard class Hazard ¢ ¥
advised agalnst Shin irvitakior F 2155
Common cements are used in industrial installations skin irvitation
to manufacture,formulate hydraulic binders for Sariois ey 1 HIIE: Causes sarious
building and construction work, such as ready-mixed darmagsas e damage
concrete, mortars, renders and grouts, as well as R
precast concrete. Comman cements and cement Sin sengitisabon
containirg mixtures (hydraulic binders) are used g Ehi MEACTicE
industrially, by professionals as well as by consumers R = HEIE: My CaED
in building and construction work, indoor and g oty Fecpiatony Imitalion
outdoor. The identified uses of cemnents and cement R
containirg mixtures cover the dry products and the S
products in a wet suspension {paste). See section 16.2 Lo

for mare information regarding use descriptors and
categories.
Any uses not mentioned above, are advised against

1.3 Detalls of the supplier of the safety data sheet
Tarmac Cement and Lime Lid|

Fortiand' Aouse, Bicke
Birmningham B37 780
Technical heﬂndes.ir_' 0845 812 6232
Email: info-cement@iarmac.com

¥ Lans

TARMAC.COM

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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EE T COMPMOW CEMENT S 0L

TARMAC

A CRH COMPANY

2.2 Labeel elements Suppiernrerrial e
According to Regulation (EC) Mo 1272/2008 (CLP) Skin contact with wet cement, fresh concrete or
Hazard pictograms mortar may cause irritation, dermatitis or burns. May
cause damage to products made of alurminium or
—- ather ry

+hiokle metals
2.3, Other hazards
Cement does not meet the criteria for PET or vPvB
Signal word n accordance with Annex Xl of REACH (Regulation
Carger (EC) Mo 190720063 When cement reacts with water,
Contains Portland cement clinker for instance when making concrate or martar, or
when the cement becomes damp, a strong alkaline
Hazard statements solution is praduced
HIR  Causes serious eye damage.
HI15  Causes skin irritation. Due to the high alkalinity, wet cement may prowoke
HIIF  May cause an allergic skin reaction. skin and eye irritation. Cement is either naturally low
H3I35 May cause respiratory irritation n soluble chromium V1 or reducing agents have been
added to contral the levels of sensitising soluble
Precautionary statements chirarmium (W to below 2 ppm (0.0002%) of the tots

PIOZ2  Keep out of reach of children dry weight of the cement ready for use according to
F280 ‘Wear protective gloves/protective clothimg, egislation specified under Section 15,

eye protection/face protection
PAUS+PISI+PISE+PS 10 IF IV EYES: Hinse caubously SECTION 3: COMPOSITION/INFORMATION OM
with water for several minutes. Remowve cont INGREDIEMTS
lenses, if present and easy to do. Continue rinsing
Immediately call a doctar/physician 311. Substances
FI02+PI52+P3I33+PINS IF ON SKINT Wash with Mot applicable
plenty of soap and water. If skin irritation or rash
occurs: Get medical advice/attention 1.2 Mixtures
FRET+PI04+PI40+PT12: Avoid breathing dust/fume; Contains less than 1% crystalline silica
pas/mistAvapours/Spray. IF INHALED: Remowve wictim
to fresh air and keep at rest in a position comfortable
for breathing
Call a doctor/physician if you feel urnwel
F50!  Dispose of contents/container to: Harden by

application of water and dispose of a5

concrete waste

Substanros Concontration Regist- | EINECS Cas Classification Regulation {EC) 127242008

range (Xby wtin | ration Hazard Class Category | Hazard Statarmsnt
camenk) Mo
E .1 : T '} 21 55
h i 5 ]
tat
5 a sk
50 ]
TOT S T35 Ma

TARMAC.COM

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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KILWAUGHTER CHEMICAL
COMPANY LIMITED

PRODUCT SAFETY DATA SHEET

1 IDENTIFICATION OF THE SUBSTANCEPREPARATION AND OF THE COMPANY/UNDERT AKING

1.1 Identification of the substance/preparation

Mastic Filler Grade

Product Rangs LIMESTOME (Calcium carbonate)
Data sheet applies to:  Limestone Whiting Limestone Coarse Whiting
Asphalt Filler Limestone Sands

Limestone Grits

Limestone Chips

Limestone Feed Material 38% Calcium

1.2 Use of substance/preparation

Limestone Fine Granular

Bagged or bulk limestone for use in various applications within the building industry, animal feed stuffs and use

as a neutralising agent im agriculture and horticuliure.

1.3 Company/undertaking identification
Kilwaughter Chemical Company Limited

9 Starbog Road
Larne

Co. Antrim
Maorthern Ireland
BT40 2TJ

1.4 Emergency telephone

Available during office hours  +44 (0)28 2826 0766
Ewropean emergency number 112

Tel

e-mail
web

+44 (0)28 26826 0766
+44 (0)28 2626 0136

Sales@HKilwaughter.com
wrwow _Kilwaughter.com

2 HAZARD IDENTIFICATION

Risk Phrases

R36 |Imitating to the eyes
R3T  |Imitating to the respiratory system
Xi Irritant

Under normal use this product is not expected to be harmful to the environment

3 COMPOSITIONINFORMATION ON INGREDIENTS
ER Maturally occurring mineral limestone from geological origin
congisting of:  approximately 96% calcium carbonate

approximately 2% silicon dioxide (as flin)
may contain naturally occurring frace metals

3.2 Limestone CAS MNo. 1317-65-3

X risra
sge section 16

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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TamCem HCA

Liquid Admixture for Controlled Concrete Hydration

DESCRIPTION

TamCem HCA is a liquid additive for all fresh concrete and
grout mixes where extended ‘open-time' becomes a
crucial reguirement for the construction process time
frame. The product is designed to efficiently control
cement hydration to allow for extended waiting times or
delays on site, or readymix concrete transportation times.
TamCem HCA eliminates the amount of rejected concrete
dus to loss of workability and helps contractors to stay
within or even reduce the initally calculated material
budget.

TamCem HCA is a high performance hydration control
admixture for all wet sprayed concrete. It can be used in
wnnelling applications where low rebound and high
performance in combination with TamShot alkski-free
acceleratoris needed.

By adjusting the dosage, setting times of fresh concrete
can be extended, giving an open-time typically in the range
of 4 to 8 hours, but can be extendsd up to 2 days if
required,

TamCem HCA meets EN 934-2 reguirsments for set
retarding admixtures, EN 934-5 requirements for
consistence control admixtures and ASTM C-494
requirements for Type B, retarding and Type D, water
reducing and retarding admixtures.

WIAST drty bl M0R0n SreANGH SO0C I 0N COOLANNN NOF s 15 L0 LN DS OF Our MOWROGER Uud NS S0 LTI i Byt Qo
UL L0 COOMIM Gl biiy of 11 DIDCLCL PHoass N0LS MOQORR DR OONIMIONS Tty CRUGS 3 virabon 0 1

normet

CONSTRUCTION CHEMICALS
TECHNICAL DATA SHEET

KEY BENEFITS

Controlled extended life of concrete or grout mix
allowing Increased flexibility on site
Allows city centre job sites to stockpille fresh concrete
and grout mixes during day shifts to negate need for
night time batching
Significantly recuces disposal of rejected / returned
mixes

»  Enhances performance of sprayed concrete set
accelerators
Beneficial in high temperatures and high humidity
application environments

TYPICAL APPLICATIONS

TamCem HCA reacts with all commonly used Portiand
cement types and can be used to control hydration of all
cement based grouts or concrete types. Typically
TamCem HCA is used in the mining and underground
construction industry for applications such as
»  Sprayed concrete
> TBM Backfil grouts
Pre-excavation grouting using TamCrete MFC grouts
All concrete and cement grout applications where
extended mix life is required

TECHNICAL DATA
Colour and Form Clear green liquid
Density (ISO 758) kg/dm? 1.08£0.02
pH value (1ISO 4616) 10205
Na;O-equivalent
EN 480«:‘::% <&l
Chiorice content <01
[EN 480-101. %
All at 20°C

All technical data stated herein is based on tests carried
out under laboratory conditions.

ol (NG 8 Ui D eyt

geriormance of e oouCcl. NO w1ty i gyes

or Imphed 1 COAENGToN W ARy FECOMITI NGNS OF SUGHREIICS Mk by U O O MR NEEEVIY, Sgeris or ARG Wons Tha nlornaton n it dats
SIOL G STON TN O UV0 e AVOw A1 G ISOMNTS 36 D1 inetus CRLA FIISO CNECR wEh pou ke Mol oifio: U confim N NG & Corsl S5

TamCem HCAVIWW19-2019.2.12

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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TamCem HCA normet

CHEMICALS
Liquid Admixture for Controlled Concrete Hydration TECHNICAL DATA SHEET
APPLICATION GUIDELINES STORAGE
Refer to our Technical Department for detsiled information TamCem HCA should be stored at room temperature imin
on the application of TamCaem HCA, C°C and max 38°C). kept in closed containment in a cool.
ventlated place out of direct sunlight until used. if these
TamCem HCA should be added directly at the batching conditions are maintained and the product packaging
plant or truck-mixer at a suggested dosage of 0.3% to 2% remains sealed. then a shelf life of one year can be
of the cement weight in the concrete mix TamCem HCA expected.
should slways be added at the end of the batching process
after all the concrete is thoroughly wetted out. Due to the products acidic pH, TamCem HCA must be
stored in stainless steel or plastic contaners. Storags
In 3l cases, it is recommended to carry out prior testing tanks made of mild {carbon) steel must not be used.
involving all components such as cement fly ash, micro Furthermore, all admixture pumps and delivery knes should
silica, sand, aggregates, in crder to optimise the dosage be made of similar, anti-corrosive materials.
required to maintain mix workability with TamCem
superplasticising admixtures. TamCem HCA will freeze at approxdmately -2°C but will
return to full functionality after thawing and thorough mild
All testing should be in accordance with EN, ASTM, DIN or mechanical agation.
EFNARC standards to evaluate the best performing mix-
design against economical considerations. Please always HEALTH & SAFETY

invelve your local Normet representative for support
TamCem HCA should only be used as directed. We always

PACKAGING recommend that the Safety data sheet (SDS) is carefully

read prior to application of the material. Our
TamCem HCA is suppied in I8Cs, drums and bulk recommendations for protective equipment should be
containers. Packaging size may vary subject to local strictly adhered to for your personal protection. The Safety
regulations and requirements, please contact your local data sheet is available upon request from your local
Normet representative for more details, Normet representative
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TamShot 10SS

normet

Sprayed Concrete and Annulus Grout Accelerator

DESCRIPTION

TamShot 1055 is used in sprayed concrete and anmulus
grouting applications which enables fast setting andior
where high early strength are required.

KEY BEMEFITS

For sprayed concrete:

Increased durability

High final strengths

Improved sprayability

Increased bonding

Inerease strength due to reduced fibre rebound and
better fibre orientation

»  Reduced rebound

*  Improved working environment

*  Quicker work progress

For annulus grouting:

*  Quick gel and setting times fior segmental ring support

*  High early strength development for segmental lining
stability

TYPICAL APPLICATIONS

TamShot 1055 is suitable for all applications in wet
shotocreting where large thickness layers and early and
simultanecusly high final strengths are crucial. TamShot
1055 is specially designed for use with wet sprayed, steel

CONSTRUCTION CHEMICALS
TECHHICAL DATA SHEET

TECHMICAL DATA

TamShot 1055

Form Viscous Liguid
Colour Clearto cloudy
Solubility Complete
Density (kgfdm) 135005
oH value 11-125
Initial Set « 10 mins
Final Set « B0 mins
Gel time « 30 secs
All at 20°C

All technical data stated herein is based on tests carried
out under laboratory conditions.

APPLICATION GUIDELINES

Mixing

TamShot 1055 is dosed through a proporticning pump or
pressure tank and added at the nozle for sprayed
concrete or injection port fior grouting applications.

Application
For owerhead applications the maximum thickness per
layer applied is B0 - 140 mm.

Consumption

For sprayed concrete:

The dosage of TamShot 1055 generally varies between 1
- T% by weight of cement. The required setting time and
the necessary dosage of TamShot 1055 are determined
by the type of substrate. Dosage is also influenced by the
temperature of the substrate and of the gunned material,
as well as by the type of cement used.

For annulus grouting:

Consumption varies greatly and is largely dependent on
the wic ratio, cement content. ambient and material
temperatures, desired gel tmes as well as several other
specific job conditions.

In special cases, other dosages may be recommended

Mormet sales representative for guidance on dosage

fibre reinforced shotcrete.
» Tunnels
v Calleries according to specific job conditions. Please contact your
» Minimg .
recommendation.

»  TEM backfill grout
*  Slope stabilisation
*  Pit protection
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TamShot 10SS

Sprayed Concrete and Annulus Grout Accelerator

PACKAGING

TamShot 1055 is supplied in IBCs, drums and bullc
Packaging size may vary subject to local regulations and
requirements, please contact your local Mormet
representative for more details

STORAGE

normet

COMNETRUCTIOM CHEMICALS
TECHHICAL DATA SHEET

HEALTH & SAFETY

Tam5Shot 1055 should only be used as directed. We always
recommend that the Safety Data Sheet (S0S) is carefully
read prior to application of the matedal Owr
recommendations for protective equipment should be
strictly adhered to for your personal protection. The Safety
Data Sheet is available upon request from your local

Mormet representative.
TamShet 1055 is supplied in IBCs, drums and bulk
Packaging size may vary subject to local regulations and
requirements, please contact your local Mormet
representative for more details.
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=l - BASF

The Chemical Company

MasterRoc® SLF 30

Formerly MEYCO SLF 30

Soil conditioning foam for Tunnel Boring Machines (TBM)

Product description

MasterRoc SLF 30 is a foaming agent especially
designed for soil conditioning in shielded tunnel
boring machines.

Fields of application

* Soft ground tunneling

Features and benefits

* Improved soil behavior.

* Easier ‘mucking’.

* Reduced permeability and increased sealing at
the face.

+ Creation of plastic deformation properties in the
soil, which provides an even and controlled
support pressure and increased face stability.

e Lower inner friction and lower abrasiveness of
the soil at the cutterhead through to the screw
conveyor and conveyor. This reduces power
consumption, enables soil extraction and
conveyance, as well as reducing wear costs.

¢ Reduced stickiness in certain soils, which would
lead to blockage problems.

Packaging

MasterRoc SLF 30 is available in standard 1000
liter IBCs.

Technical data

Form Liquid

Color Clear colorless
Density [kg/m®] 20°C 1035 -1045
Viscosity [mPas] 20°C 100

pH (5% solution) 20°C 65-75
Solubility in water Total

Application procedure

An aqueous solution of MasterRoc SLF 30 can be
expanded with air to produce a stable foam. The
foam expansion and the foam injection rate onto
the face, into the working chamber or screw
conveyor will depend on the soil conditions
encountered.

ML1-JAI-CNP-ROUT_XX-RP-X-00044

Consumption

Typically, MasterRoc SLF 30 is used at 2 to 3%
(range 1.5 — 4%) in water to make a solution.
MasterRoc SLP 1 or MasterRoc SLP 2 polymers
(see separate data sheets) can be jointly used with
MasterRoc SLF 30 to strengthen the foam or
adjust the properties of the excavated soil. For the
first use and combination with other soil
conditioning agents, please contact your local
BASF representative.

Foam equipment

MasterRoc SLF 30 can be used with standard
TBM dosing and foaming equipment.

Handling

Do not mix pure MasterRoc SLF 30 with any other
pure soil conditioning additives as this may cause
immediate gel formation. If several foaming
products or polymers are used on the TBM, it is
preferable to reserve a specific transfer or dosing
pump for MasterRoc SLF 30. If a transfer or dosing
pump is being used for more than one product, it is
recommended to clean the pump with water before
switching to other products.

Storage

MasterRoc SLF 30 must be stored between 5°C
and 40°C. If stored in original tightly closed
containers, it will have a shelf life of 12 months. Do
not allow the product to freeze. Please contact
your local BASF representative prior to the use of
any product that has frozen.

Safety precautions

MasterRoc SLF 30 contains no hazardous
substances. However, standard precautions for
handling chemical products should be observed.
Avoid eye and skin contact and wear rubber gloves
and safety glasses. If contact occurs, rinse with
plenty of water. In case of eye contact seek
medical advice. For further information, refer to the
Material Safety Data Sheet.

MASTER®
»BUILDERS
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TamGrease BL11

normet

Multi-purpose EP2 Grease for TBMs

DESCRIPTION

TamGrease BL11 is a multi-purpose EP2 grease for tunnel
boring machines, designed to lubricate the main bearing
and the screw conveyor drive.

TamGrease BL11 is a high quality multi-purpose grease for
both industrial and automotive applications and is suitable
for a wide range of plain and rolling bearings.

KEY BENEFITS

TamGrease BL11 is a lithium thickened EP2 grease
containing anti-oxidants, corrosion inhibitors and EP/AW
additives.

> Excellent lubricating and pumping properties

> Good washout properties

> Good adhesion to metal surfaces

TYPICAL APPLICATIONS

EP2 grease can be used for the following tunnel boring
machines:

> EPBTBMs

> Slurry TBMs

> Hard Rock TBMs

TECHNICAL DATA

TamGrease BL11

Homogeneous paste,

Appearance

yellow-brown
NLGI grade 2
Density (20°C) kg/m? approx. 950
Consistency (ISC 2137) 265 - 295
4-ball-wear (DIN 52350:5) mm <0.5
Water spray-off (ASTM D4049)
- <15@25°C

0

CONSTRUCTION CHEMICALS
TECHNICAL DATA SHEET

APPLICATION GUIDELINES

The TBM supplier indicates the consumption of the EP2
grease. This indication has to be followed thoroughly.

PACKAGING

TamGrease BL11 is supplied in 180 kg drums design to fit
the TBM press plate system.

STORAGE

TamGrease BL11 should be stored in unopened, original
drums, preferably at 5 - 35°C. If these conditions are
maintained and the product packagingis unopened, a shelf
life of one year can be expected.

HEALTH & SAFETY

TamGrease BL11 should only be used as directed. We
always recommend that the Safety data sheet is carefully
read prior to application of the material. OCur
recommendations for protective equipment should be
strictly adhered to for your personal protection. The Safety
data sheet is available upon request from your local
Normet representative.

Whilst any information and/or specification contained herein is to the best of our knowledge, true and accurate, we alwvays recommend that a trial be carried
out to confirm suitability of the product. Please note regional climatic conditions may cause a variation in the performance of the produ ct. No warranty is given

orimpliedin ionwithany r or

made by us or our representatives, agents or distributors. The information in this data

sheet is effective from the date shown and supersedes all previous data. Please check with your local Normet office ta confirm that this is current issue.

TamGrease BL11VIWW17 -2017.3.21
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TamGrease BS1

normet

Main Bearing Sealing Grease for TBMs

DESCRIPTION

TamGrease BS1 is a main bearing sealing grease {excluder
grease) for tunnel boring machines. It effectively protects
the main bearing by preventing the ingress of soil, water or
dust through the main bearing sealing.

TamGrease BS1 resists high water and ground pressures,
has excellent sealing capacities and good lubrication and
pumping properties. It is partly based on renewable raw
materials.

KEY BENEFITS

> Excellent adhesion to metal surfaces
> Excellent cohesion and washout properties
> Good pumping and lubricating properties

TYPICAL APPLICATIONS

Excluder grease for the following tunnel boring machines:
> EPBTBMs

> Slurry TBMs

> Hard Rock TBMs

TECHNICAL DATA

TamGrease BS1

Homogeneous paste,

Appoarance black, fibrous
Odour none
Density (20°C) kg/m? 1154 £ 50
Consistency (ISO 2137) 255+ 20
4-ball-wear (DIN 52350:5) <6
mm

Water spray-off (ASTM >
D4049) %

CONSTRUCTION CHEMICALS
TECHNICAL DATA SHEET

APPLICATION GUIDELINES

The TBM supplier indicates the consumption of the
excluder grease. This indication has to be followed
thoroughly.

PACKAGING

TamGrease BS1 is supplied in 230 kg drums design to fit
the TBM press plate system.

STORAGE

TamGrease BS1 should be stored in unopened, original
drums, preferably at 5 - 35°C. If these conditions are
maintained and the product packaging is unopened, a shelf
life of one year can be expected.

HEALTH & SAFETY

TamGrease BS1 should only be used as directed. We
always recommend that the Safety data sheet is carefully
read prior to application of the material. Our
recommendations for protective equipment should be
strictly adhered to for your personal protection. The Safety
data sheet is available upon request from your local
Normet representative.

Wihilst any information and/or specification contained herein is ta the best of our knawledge, true and accurate, we ahways recommend that a trial be carried
out to confirm suitability of the product. Please note regional climatic conditions may cause avariation in the perfarmance of the product. No warranty is given

orimplied in ionwithany r or

matle by us or our representatives, agents or distributors. The information in this data

sheet is effective from the date shown and supersedes all previous data. Please check with your local Normet office to confirm that this is current issue.

TamGrease BS1V1WW17-2017.3.21
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TamSeal TG12

normet

1stfill Tail Sealant for TBMs

DESCRIPTION

TamSeal TG12 is a special first fill grade tail sealant to be
used on shielded tunnel boring machines (TBM). Together
with the wire brushes, the sealant forms an impermeable
barrier between the tail shield of the TBM and the concrete
segments to effectively seal off any ingress of water, muck
and backfill grout back into the TBM invert.

KEY BENEFITS

> Excellent interaction with the brush seal due to new
fibre generation

> Excellent resistance to water

> Not mixable with annulus grouts

> Protects the brushes against wear

TECHNICAL DATA

TamSeal TG12

Odour None
Colour Off-white
Form Homogenous paste
Density (g/cm?3) Approx. 1.50
Consistency (1/10mm) 220-230
Matsumura Water

Pass at 34.5 bar
pressure test
Flammability Self-extinguishing

All technical data stated herein is based on tests carried
outunder laboratory conditions.

CONSTRUCTION CHEMICALS
TECHNICAL DATA SHEET

APPLICATION GUIDELINES

Application

TamSeal TG12 can be pumped by the TBM press plate
system, if the pump is placed at the TBM shield {(hose
length as short as possible).

Consumption
The consumption of the first fill sealant can be calculated
with 16.5kg per linear meter of brush row.

PACKAGING

TamSeal TG12is suppliedin 250 kg and 70 kg metal drums,
being suitable for the standard press plate pumping
system installed in TBMs. Other packaging may be
available upon request.

STORAGE

TamSeal TG12 should be stored at room temperature (min
5°C and max 40°C), kept dry and out of direct sunlight. If
these conditions are maintained and the product
packaging is unopened, then a shelf life of one year can be
expected.

HEALTH & SAFETY

TamSeal TG12 should only be used as directed. We always
recommend that the Safety Data Sheet (SDS) is carefully
read prior to application of the material. Our
recommendations for protective equipment should be
strictly adhered to for your personal protection. The Safety
Data Sheet is available upon request from your local
Normet representative.

Whilst any information and/or specification contained herein is to the best of our knowledge. true and accurate, we always recommend that a trial be carried
out to confirm suitability of the product. Please note regional climatic conditions may cause a variation in the performance of the product. No warranty is given
or implied in connection with any recommendations or suggestions made by us or our representatives, agents or distributors. The information in this data
sheet is effective from the date shown and supersedes all previous data. Please check with your local Normet office to confirm that this is current issue.

TamSeal TG12 VIWW17-2017.3.21
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TamSeal TG11

normet

Tail Sealant for TBMs

DESCRIPTION

TamSeal TG11 is a driving grade tail sealant to be used on
shielded tunnel boring machines (TBM). Together with the
wire brushes, the sealant forms an impermeable barrier
between the tail shield of the TBM and the concrete
segments to effectively seal off any ingress of water, muck
and backfill grout back into the TBM invert.

TamSeal TG11 performs best when used in conditions
with an ambient temperature above 15°C.

KEY BENEFITS

> Excellent interaction with the brush seal due to new
fiber generation

Excellent resistance to water

Excellent adhesion properties

Excellent pumpability

REACH compliant

v oV v v

TECHNICAL DATA

TamSeal TG11

Odour None

Colour Off-white
Form Homogenous paste
Density Approx. 1.50 (g/cm?)

Consistency 250 - 260 (1/10mm)

Matsumura Water
Pass at 34.5 bar
pressure test

Flammability Self-extinguishing

All technical data stated herein is based on tests carried
outunder laboratory conditions.

CONSTRUCTION CHEMICALS
TECHNICAL DATA SHEET

APPLICATION GUIDELINES

Consumption

Consumption depends on various parameters like TBM-
diameter, brush conditions, grout or water pressure and
tunnel alignment.

Typical consumption rates are 0.8 - 1.2 kg/m? segment
surface.

PACKAGING

TamSeal TG11is suppliedin 250 kg and 70 kg metal drums,
being suitable for the standard press plate pumping
system installed in TBMs. Other packaging may be
available upon request.

STORAGE

TamSeal TG11 should be stored at room temperature (min
5°C and max 40°C), kept dry and out of direct sunlight. If
these conditions are maintained and the product
packaging is unopened, then a shelf life of one year can be
expected.

HEALTH & SAFETY

TamSeal TG11 should only be used as directed. We always
recommend that the Safety Data Sheet (SDS) is carefully
read prior to applicaton of the material. Cur
recommendations for protective equipment should be
strictly adhered to for your personal protection. The Safety
Data Sheet is available upon request from your local
Normet representative.

Whilst any information and/ or specification contained herein is to the best of our knowledge. true and accurate, we ahways recommend that atrial be carried
out to confirm suitability of the product. Please note regional climatic conditions may cause a variation in the performance of the product. No warranty is given

orimplied in ionwithany r or

s made by us or our representatives, agents or distributors. The information in this data

sheet is effective from the date shown and supersedes all previous data. Please check with your local Normet office to confirmthat this is current issue.

TamSeal TG11 VIWW17-2017.3.21
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TARMAC

A CRH COMPANY

TECHNICAL
INFORMATION

BENTONITE

Product Data Sheet: Tunnelling Grouting Materials

DESCRIPTION

Bentonite is blended from naturally occurring materials
designed to provide high gelling, lubricate and
suspension properties in grouts or slurries.

The product is supplied in a fine powder form and is off
white/yeliow in colour with a flour type appearance.

USES

Bentonite is used either as a pipe jacking and tunnel
shield lubricant or as a gelling material in grouts that
need thixotropic properties.

Bentonite is used to create cut offs in diaphragm walls,
for piling and also as a drilling mud.

MIXING AND LAYING

Water used in the preparation of slurries and grouts
should be in compliance with BS EN 1008. Sea water
is not recommended due to the possible saline
imbalance.

It is essential to utilise the correct mixing and pumping
equipment to realise the true characteristics of
Bentonite grouts or slurries.

Mixers that impart energy (often known as high shear
mixers) are required. Recirculating mixers can be
used but will limit the potential for thorough gel
formation.

Positive displacement pumps including diaphragm
and piston pumps must be used to convey the
material to the point of use

QUALITY CONTROL

All Pozament products are factory blended, tested and
packaged to quality control procedures in accordance
with BS EN 1SO 9001.

ML1-JAI-CNP-ROUT_XX-RP-X-00044

PHYSICAL PROPERTIES

Appearance: Cream, free flowing powder

Fineness: 95% passing 150y sieve

Odour: none

PH: 9-10

Bulk Density: 800-950kg/m?
WORKABILITY

When prepared as a slurry and after the gel hydration
has taken place the material will need to be reworked
to restart flow. When used in grouts the other
ingredients that may be used in the grout formulation
will have an impact on the gel or flowing behaviour.
Trial mixes should be carried out to establish
properties before use.

CLEAN UP AND SPILLAGES

Dry powders should be swept up and disposed of in
accordance with the Local Authority.

PACKAGING AND STORAGE

Bentonite is available in nominal 25kg sacks,
palletised and shrink wrapped. Bentonite can also be
supplied in Intermediate Bulk Containers or in Bulk
Powder Tankers.

Palletised Bentonite should be stored in cool dry
areas clear of the ground, sheeted or under cover and
stacked not more than two pallets high.

The product should be used on a first in — first out
basis.

Shelf life is minimum 3 months when properly stored
but could be in excess of 6 months subject to
temperature and humidity.

25
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T ARM AC Ver. .SE-Il:ll-Er'-;'E;E

A CRH COMPANY
SLURRY CHARACTERISTICS
After Mixing Aged 1 hour

Concentration 50 60 70 80 50 60 70 80
in Water

(kg/m?)

Viscosity 75 125 19 28 11 175 305 48
(Centipoises)

Yield Value 14 24 6.7 11.5 18 6.2 149 25
(Nimm?)

Bulk Density of | 1026 1031 1036 1041 1026 1031 1036 1041
Slurry

INFORMATION, PRICES & ORDERING
For technical information, pricing and to place orders
contact our Sales Office on the following:

Telephone: 03444 630 046
Email: pozament@tarmacbp.co.uk
Visit our website: pozament.co.uk

Tarmac Building Proeducts Ltd.,
Swains Park Industrial Estate, Park Road, Overseal,
Swadlincote, Derbyshire, DE12 6JT

HEALTH & SAFETY

Health and safety advice, which must be followed,
can be found on the Material Safety Data Sheet.
Users are advised to wear face mask, goggles.
gloves and overalls when handling, mixing and
applying cementitious products.

Contains Portland Cement Contains Chramiurm (VI),
which may produce an allergic reaction. Clothing
contaminated by wet cement should be removed
immediately and washed before reuse. R38B - Irritating
to skin. R41 - Risk to serious damage to eyes. 526 -
In case of contact with eyes, rinse immediately with
water and seek medical advice. S37/39 - Wear
suitable gloves and eyefface protection. 52 - Keep
out of reach of children.

ML1-JAI-CNP-ROUT_XX-RP-X-00044
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We create chemistry

MasterRoc® SWA 710

Strong Thickener for Soil Conditioning in Tunnel Boring Machines (TBM)

DESCRIPTION

MasterRoc® SWA 710 is a liquid polymer, which is
specifically designed for its use in ground and slurry
conditioning. MasterRoc® SWA 710 works as a
binding agent restructuring the soil with a poor
grading and low fines content, increasing its
plasticity and cohesion, which helps to improve the
balance of pressure in the working chamber,
leading to better ground stability and soil extraction.
MasterRoc® SWA 710 can be used to enhance the
performance of MasterRoc SLF foams and ACP
soil conditioning products in difficult ground
conditions, for example, in coarse soil with low fine
content, or saturated soil with high water pressure.
MasterRoc® SWA 710 is also suitable to use for
an adequate sealing of the excavation face during
hyperbaric interventions in combination with the
injection of bentonite or filler slurries.

FIELDS OF APPLICATION

e EPB and Slurry TBMs

e High ground water pressures, poorly graded or
ground containing low amount of fine particles,
water saturated ground, and

e Bentonite slurry modification in case of high soil
porosity or saline water conditions.

* Improving the yield and filter cake properties of
bentonite and filler slurries.

e Lubricant for pipe jacking.

FEATURES AND BENEFITS

e Structuring the soil, particularly effective in,
coarse, clean sands and gravels below
groundwater.

Reducing soil permeability.

Creation of plastic deformation properties in the
soil providing an even and controlled support
pressure and increased face stability.

e Lowering the inner friction and abrasiveness of
the soil. Increasing cohesion of coarse sands
and gravels.

e Improves the yield and filter cake properties of
bentonite slurries.

e Ready to use - no mixing equipment required.

PACKAGING

MasterRoc® SWA 710 is available in 1000 liter
IBC’s.

Technical data

Form Liquid
Color White
Density [kg/m3] 20°C 1.05

pH 20°C 7
Viscosity (DIN EN 750 mPa.s
1ISO 3219, 23°C,

250 1/s)

Solubility in water Miscible

APPLICATION PROCEDURE

MasterRoc® SWA 710 should be used
independently, in which case it is injected directly to
the working chamber or the screw conveyor.

The quantity of MasterRoc® SWA 710 polymer
needed depends on the soil conditions.

For the combination with other soil conditioning
agents, please contact your local BASF
representative.

CONSUMPTION

Trials should be conducted to determine the
optimum concentration of polymer. The dosage
depends on the application field and the amount of
water content in slurry or excavated ground - please
consult your local BASF representative.

STORAGE

The storage temperature of MasterRoc® SWA 710
is between 5°C and 35°C. If stored in original, tightly
closed containers under the above conditions, it will
have a shelf life of 6 months. Do not allow the
product to freeze. Please contact your local BASF
representative prior to the use of any product that
has frozen.

MASTER®
»BUILDERS
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A division of MUDTECH LTD

CEFAS REGISTERED

MX POLYMER for tunnelling,
drilling and geotechnics

Thixotropic, biodegradable, safe, ultra high performance mud
for bentonite-free slurry. particularly effective in granular soils.

Background

MX POLYMER meets the requirement for
clean, bentonite-free biodegradable slurry.
MX POLYMER is effective in all ground
types and is highly recommended for
granular face. Formulation for most condi-
tions would be 3 to 5 kg/m3 water.

Specific benefits

Easy to mix and store - effective at
less than 0.4% solution

100% biodegradable and non-toxic

The No. 1 choice for sands/gravels/
cobbles

Ideal for weak ground, shallow cover,
and environmental breakout risk

Highly effective in fresh or salt water

Excellent face stabilisation and carry-
ing capacity in sands and gravels

Highly effective at low pumping rates
Easily strippable with MX Breaker
Excellent suspension properties when
static or moving

Excellent H & S profile compared with
traditional bentonite

Shear thinning: Superb carrying ca-
pacity - yet easy to pump

TR R I T e

Packaging
4 25Kkg sacks

Use

MX POLYMER was first developed to pro-
vide a superior replacement to overcome
the limitations of bentonite slurry in mix soil
conditions.

Physical characteristics
Granular powder, cream/ white.

Health and Safety/ Environmental Pro-
tection

MX POLYMER has been specifically man-
ufactured for safety in use, and is a very
low-hazard formulation requiring no spe-
cial labelling. Please refer to MSDS (Mate-
rial Safety Data Sheet) for this product.
CEFAS registered as safe for use.

Compatible with:

4 SLOOP face sealing agent

4 TKB60 lubricant and clay inhibitor
4 Saline and fresh wate

Availability
Worldwide

For further guidance, and specific recommendations

and costings for your project, kindly contact:
Mudtech Ltd - Morrison Mud Division,
Wyburn House, 1 Crab Lane

STAFFORD ST16 1SB United Kingdom
sales@mudtech.co.uk www.mudtech.co.uk
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