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1 Introduction 

Conventionally excavated tunnels are usually sealed by means of a pre-fabricated waterproofing 

sheet membrane that is installed between primary sprayed concrete lining and secondary inner 

cast in-situ concrete lining. Installed sheet membrane acts as a separation or sliding layer between 

primary and secondary linings, which is often required.  

However, installation of sheet membranes in complex underground sections is challenging and, 

despite being already subjected to quality tests in the factory, the installed membrane often 

exhibits leakages. Typical causes of leakages are required high amount of welding seams, 

damages during installation of reinforcement, overstretching of membrane, and poorly installed 

secondary concrete linings. Due to the lack of adhesion between sheet membrane and secondary 

concrete lining, any defect on the sheet membrane leads to migration of water along the tunnel 

section in the gap between membrane and lining. Leakages certainly find their away into the 

tunnel, often far from their original spot. Thus, project owners and engineers usually have to 

consider additional measures and costs for treatment of leaks, which usually consist of post-

injection of the entire lining section.  

The use of sheet membranes also impacts the design of the tunnel lining. Since the installed sheet 

membrane separates primary and secondary linings from each other, any structural contribution of 

the primary lining to the final lining cannot be considered in the design. The secondary lining has 

to be designed for all permanent loads although the primary lining bears ground and water loads 

for a long time after construction.

The Master Builders Solutions waterproofing concept is based on the 

membrane MasterSeal 345. This membrane is used in a sandwich 

between 2 concrete layers. The key concept of the system is the 

double bond of the membrane to the primary and secondary concrete 

lining. MasterSeal 345 is a sprayable, double bonded waterproofing 

membrane which is able to be part of a composite lining design 

It is sprayable which can be applied with standard dry spray 

equipment allowing high production rates up to 50 to 70 m² per hr with 

only 3 people. Since it is sprayed it can easily follow uneven surfaces 

and complex geometries like cross passages, stations etc. Figure 1 Double bonded 
MasterSeal 345 
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MasterSeal 345 is double bonded: means it bonds to the primary lining as well as to the secondary 

lining which increases system water tightness since water cannot travel on the interface concrete – 

MasterSeal – concrete. This means a double protection against water ingress. In case of leakage 

it will be easy to repair since the defect in concrete- MasterSeal 345 and concrete, is located at the 

same location 

MasterSeal 345 can be part of a composite lining allowing optimization of the lining thickness due 

to the fact that MasterSeal 345 is part of the lining thickness allowing load transfer from primary to 

secondary lining. But of course it would require a proper design of the primary lining as permanent 

using latest sprayed concrete design ( alkali free, silica fume, super plasticizers, fibres) 

This document has been produced by Master Builders Solutions for the application of MasterSeal 

345, a spray applied waterproofing membrane for underground structures. 

This Method Statement is generic, and should be adapted to local site conditions to suit specific 

requirements and actual conditions where appropriate. 

2 Surface Requirements 

2.1 General 

Correct preparation of the surface before spraying is necessary for the following three main 

reasons: 

 Achieving a continuous membrane 

 Limiting the material consumption to a reasonable amount 

 Avoiding water from puncturing the membrane or hindering the curing of the membrane 

This is mainly done by achieving a smooth substrate surface and removing excessive water 

ingress points. These issues are mentioned in detail in the following sections. 
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2.2 Surface improvements 

MasterSeal 345 may be applied to any surface 

which provides proper bonding and a 

continuous membrane. In order to achieve a 

continuous membrane, it is necessary that the 

substrate surface has a degree of smoothness. 

This means that holes, edges and sharp angles 

need to be removed from the surface by a 

smoothening layer of mortar or sprayed 

concrete. 

This does not necessarily imply the sprayed 

concrete surface has to be screeded or float 

finished. It is recommended to observe the following main guidelines when planning and 

conducting the sprayed concrete works prior to the application of MasterSeal 345: 

 Establish an optimal combined grading of the sprayed concrete aggregates. If possible, choose 

a maximum aggregate size of between 4 and 8mm as indicated in Figure 1 (blue envelope). 

 Ensure that you have the correct accelerator-cement combination that allows reasonable 

setting characteristics when sprayed. As demonstrated in Figure 2, poor setting will cause the 

sprayed concrete surface to be pitted or have large craters. This is not ideal for MasterSeal 

345 application. 

 If you cannot get a suitable sprayed concrete surface with the primary sprayed concrete layer, 

then apply a thin regulating sprayed concrete layer, using concrete sand (0 to 4mm) as the 

aggregate, as suggested in Figure 2.  

 The durability requirements for the regulating mortar should be similar to the permanent 

sprayed concrete. 

 MasterSeal 345 can be sprayed directly over fibre reinforced sprayed concrete. 

In most cases it is advisable to use a smoothening mortar which gives at the end a cost effective 

solutions. It will not only allow a reduction of the amount of MasterSeal 345 but will make quality 

control easier and application of the membrane quicker and more cost effective 

Figure 2: grading envelop 
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As mentioned, the surface has to be as smooth as possible. There are typically three levels of 

substrate roughness for application: 

 As-sprayed concrete with or without fibres or as excavated rock 

 Sprayed smoothing layer (typically 4 mm aggregates) 

 Smooth or float finished 

The encountered substrate roughness and quality do influence the time needed for the substrate 

preparation works, the consumption of material and the speed of application. It is recommended 

that very rough surfaces are regulated in order to maximize the efficiency of the waterproofing 

membrane, using a finer aggregate sprayed concrete or specific surface regulating material. The 

aim of the smoothening layer is to improve the roughness of the surface.  

As-shot sprayed concrete primary lining. Spray applied 
waterproofing membranes can be sprayed directly onto this 
surface, but pin holing, membrane thickness and material 
consumption will be difficult to control. 
Typical consumption: 4 to 8 kg/m² 

Using a smoothing layer of finer aggregate materials will 
facilitate installation of a high quality membrane, reduce 
material consumption, and enable quicker application. 
Typical consumption: 3 to 4 kg/m² 

A completely smooth or casted finish requires additional 
labor, but will permit the highest level of quality control of 
membrane application. 
Typical consumption: 3 kg/m² 

Figure 3: roughness measurement 

The roughness of a surface can be measured and quantified by using a metal or plastic comb. By 

pushing the comb against the surface the roughness can be mirrored and transferred to a paper. 

By measuring maximum distance between peak and valleys, the roughness is quantified. 

Method Statement - MS345 2017 V5.docx 



Page 7 of 27 

Some examples 

Roughness up to 5 mm 

Roughness up to 10 mm 

Roughness > 10mm 
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Roughness above 10mm should be avoided and ideal would be a maximum of 5 mm 

Also deep craters have to be limited as in the following example: 

Figure 4: unacceptable roughness and craters 

3 Managing water ingress 

As with all spray applied products, it is not possible to seal active water ingress through the 

substrate. However, damp sections of substrate without visible water ingress may be sprayed over 

with MasterSeal 345. There are several methods which can be applied to deal with water ingress 

in order to facilitate the application and the subsequent curing of the membrane.  These methods 

fall into the following main categories: 

 Drainage solutions 

 Resin injection 

 Rapid surface sealing (priming) 

3.1 Drainage solutions 

Drainage solutions for MasterSeal 345 can either be permanent or temporary.  Permanent 

drainage measures will generally be of an advantage from a system design point of view, since it 

will provide local water pressure relief in areas which will be waterproofed with MasterSeal 345. 

This system has to be connected to the permanent drainage system of the tunnel. In case of aan 

undrained tunnel design, water leakages have to be stopped by injection or temporary release 

points have to be installed 

3.2 Drainage fleece and channels 

Drainage solutions should in general be as narrow and limited in extent as possible in order to 

achieve a largest possible area with the bonded system, as well as being fast, flexible and 
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practical to install. Fixation to the substrate needs to be firm in order to avoid any movement or 

vibrations during the application of the membrane. The permanent drainage has to be covered 

with a mortar. 

Pre-fabricated half pipe systems or drainage channel systems are all suitable for this purpose. The 

principal layout and function of this method is shown in Figure 4 below. 

A particularly simple, practical and cost-effective solution is to 

use fiberglass reinforced transparent PVC hoses which are cut 

longitudinally and “folded” out. In this way a flexible half pipe or 

channel is formed which presses against the substrate in a 

favourable manner when it is fixed with e.g. Hilti nails. (see 

photo in Figure 6) .  

Drainage channels systematically installed at set centres along 

the tunnel feeding into a managed drainage system may be 

considered as providing a “drained” tunnel lining system. 

Drainage solutions always have to be covered with a mortar. 

Figure 6 Installation half pipes 

Figure 5 Fleece strip fixed with Hilti nails and plastic or metal strip 
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3.3 Temporary drainage solutions 

A combination of temporary drainage and injections might also be considered when an undrained 

tunnel design is used. Before the spraying of membrane, small drill holes (e.g. diameter 10mm, 

length 20-40 cm) are drilled into the seeping point with the intention of collecting as much as 

possible of the seeping water in the hole. One might need to drill several holes in an area in order 

to achieve this effect. 

After the holes have been drilled, small packers (such as Master Builders Solutions Jet-packers) 

are installed and fitted with a 10 cm long rubber hose for protection. The packers are left open so 

the water can run through the packer. The membrane can then be sprayed onto the wet area. 

The holes with packers will then provide a temporary drainage through the membrane, and 

hence favourable 

Figure 8 Examples of packers 

Half pipe drainage fixed with hilti nails 
Mortar covering the drainage 

MasterSeal 345 

Water inflow 

Figure 7: finished drainage with half pipes 
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curing conditions are achieved. In this way proper curing at the membrane-substrate interface can 

be ensured. 

After the curing of the membrane 

(minimum shore hardness 60), the packers 

can be injected. If there is a significant 

water pressure, consideration should be 

given to apply the covering layer of 

sprayed concrete before injecting the 

packers. In this way the complete sandwich structure is in place when the membrane is exposed 

to the complete water seepage situation. Figure 6 below illustrates this method. An example of this 

method is shown in the photo in Figure 11.   

Figure 9 Installed packer 
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Figure 10 Temporary drainage of small seepages through 10 mm drillholes and jetpackers. The holes 
are injected either after the curing of the membrane or after the application of covering sprayed 
concrete. 

Step 1: Drilling of 10mm diameter hole, depth 20-30cm. Installation of packers equipped with 

protective hose. 

Step 2: Application of sprayable membrane, allowing water to flow through packers. 

Step 3: After complete curing of membrane: injection of packers with acrylate resin (MasterRoc 

MP 307 CE)  
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3.4  Injection of severe water ingress 

Before membrane application significant water ingress points should be removed with injections if 

possible. One can use several types of injections depending on the type of water ingress and joint 

characteristics.  1-component polyurethane (MasterRoc MP 355 1K) or an acrylate (MasterRoc 

MP 307 CE) are the two injection systems which normally are the most suitable for this purpose. 

Figure 11 Drainage with 10 mm diameter drill holes fitted with jet-packers and 
hoses, prior to the application of MasterSeal 345 
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Chemical injection is carried out through relief pipes or packers after application of final concrete 

lining has been installed. Any PU foam residue on the substrate should be removed. 

4 Spraying equipment 

MasterSeal 345 shall be applied by the dry spraying method with an air /electrical driven pump 

only, such as with a Reed SOVE dry spraying machine or similar (Figure 12). In order to ensure a 

controllable low output, the equipment must meet the following specification: 

 Rotor shall have 18 pocket feed bowl 

 Water separator on the air supply 

 Air supply (5m³ electric driven, 12m³ for air driven equipment) 

 Rotor dust collector 

 Spraying nozzle DIA 32 mm (plastic tip with collar/conical) with 18 hole water ring 

 Spraying hose DIA 32 mm 

 It is required to use two valves on the water line on the nozzle. The first valve is a 

needle valve for fine control of water dosage, the second being a ball valve for on – off 

control. Please refer to Figure 13. 

 A water pump is advised to guaranteed to ensure delivery of the correct water pressure 

and volume throughout the spraying process (6 bar pressure) 

 The REED SOVE or chosen spray equipment must be fitted with a dust collection filter, 

or similar dust collection system, as shown in Figure 12.  Care should be taken not to 

create excessive dust when filling the hopper of the pumps. 

Figure 12 Cracks injected with PU foam and spots and drops injected with acrylic gel 
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5 Application 

5.1 Substrate preparation 

Before applying the MasterSeal 345 membrane, the sprayed concrete surface has to be 

thoroughly cleaned and pre-wetted using compressed air and water (without oil contamination). 

Ultra high pressure water cleaning (1400 bar) should be used in the case that the substrate has 

surface contaminations of old soot, hardened dust, deteriorated concrete or any remains of an 

external surface curing agent.  

Fig 12: Electric driven SOVE pump with dust collector 

Two valve system on standard nozzle

Needle valve

Ball valve

Two valve system on standard nozzle

Needle valve

Ball valve

Figure 13 Standard double valve nozzle configuration required for successful 
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When commencing the application of membrane, no free standing water should be visible. 

However, the surface should pre wetted and damp.  

The substrate and ambient temperature during application should be between +5oC and +40oC. 

5.2 Manual application 

The pump must be completely dry before spraying can commence. Test run the pump (empty). 

Then fill the hopper with MasterSeal 345 directly from the bag.  Consecutively water, air and 

product are turned on. When the MasterSeal 345 is coming out of the nozzle, spray it on a test 

wall in order to adjust the pump output and water addition. Initially, the pump output should be as 

slow as possible. The air output at the nozzle should give sufficient pressure to create a direct fine 

spray at 2 m nozzle distance. After a while, the pump output can be raised. As a guide, it should 

be possible to operate the nozzle manually without difficulty caused by too high air pressure.  

Spraying distances for both manual and robotic applications should typically be between 1.5 and 

2.5m (as indicated in Figure 9). The actual spraying should be carried out in small circular 

movements which follows parallel strokes. In this way a systematic progressing coverage of the 

area to be sprayed is achieved. One should aim at achieving the full required 3 mm thickness in 

one pass, without needing to spray several separate coats.  

Overlap spraying onto adjacent sprayed (and cured) areas of MasterSeal 345 is simply achieved 

by spraying an overlap width of 20 to 30cm. The cured underlying membrane should be cleaned of 

Figure 14 Manual application 
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all loose material and dust prior to the application of the fresh MasterSeal 345, as well as being 

pre-wetted before spraying. 

Hand application is the most common and appropriate way in 
tunnels. To achieve proper application within the recommended 
nozzle-substrate distance it might be necessary to perform the 
application from a lifting platform in case of layer diameters.  Cherry 
pickers have to be avoided since the nozzle man has in that case 
not much room to move around. 
Normally a crew of three operators are needed for the application of 
the membrane. One controls the nozzle. The second manages the Figure 15 Appropiate spraying 

feeding hoses for the nozzle man and performs thickness control, platform 

as well as prevents possible mistakes during the application. The third person operates the pump. 

5.3 Mechanized (fully computerized robotic) application 

On large scale applications the mechanized application of MasterSeal 345 offers several 

significant advantages. A fully automatic robotic system like MEYCO Logica, (Figure 10) enables 

a consistent application in which the substrate receives a constant amount of membrane. This in 

turn enables the consistent application of the required thickness at high speed, giving a precise 

consumption control. It is very important that the substrate irregularities are reduced to a 

necessary minimum in order to achieve a continuous membrane.   

An application of MasterSeal 345 with the MEYCO Logica can be operated by a two man crew, 

one operator and one utilities and pump man.  

Figure 16 Robotic application with MEYCO Logica 
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When MasterSeal 345 is applied by mechanized (robotic) spraying with the MEYCO Logica, 

the application procedure consists of the following elements: 

 

 

 

 

The spraying nozzle is mounted onto a robotic manipulator (boom) which is controlled 

remotely 

The surface which is to be sprayed is scanned (digitally recorded) in bay lengths of 3m 

along the tunnel  

The application of the membrane is done in fully automatic mode with the spraying 

manipulator, which will apply the membrane accurately and consistently onto the 

scanned surface with a consistent amount of spray applied membrane per m2. 

Application of the covering layer of sprayed concrete (can also be done with the MEYCO 

Logica with high precision and high output) 

This offers the following main advantages: 

 High output and higher average capacity – faster application 

 Consistent membrane thickness 

 Easier to perform a good quality control with respect to membrane thickness 

 Lower consumption of product due to less variation in thickness 

 Better working environment 

 Less manpower needed 

For the detailed operation of this machine, please refer to “User’s manual for MEYCO 

Logica”. Operation of this machine requires a special training by Master Builders Solutions 

authorised operators only.  

For the mechanized spray application of MasterSeal 345, the following sequence of 

operations applies:

 

 

 

 

Scanning of the surface which is to be sprayed

Pre-wetting of the surface to be sprayed by the spraying of water through the nozzle Start 

spraying with the pre-determined parameters nozzle distance, lance and pump speed 

When the manipulator reaches the end of the scanned area, switch off the product pump, 

water and air in this order of sequence 

Position the machine for the next section to be scanned 
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In order to achieve the correct material consumption during the spraying and hence, the correct 

and consistent thickness of the membrane, the correct nozzle distance, lance speed as well as the 

output speed of the material pump has to be set. This is done in an initial spraying exercise in 

which one must carefully monitor the spraying picture on the substrate wall. 

This exercise can be done in the following manner (see Figure 11): 

 Set the nozzle distance to 2 m 

 Set the lance speed to 0.15 m/s 

 Start spraying and adjust the pump speed until a complete coverage (by visual inspection 

from the invert) is achieved 

 Verify the results by dense spot measurements of the sprayed thickness 

 Adjust the pump speed up or down accordingly 

 Record these parameters as fixed values 

Figure 17 Mechanized application of MasterSeal 345 with the MEYCO Logica, 
principal sketch of parameters to determine. Planar view from above 
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6 Conditions for successful spraying 

For the successful application of MasterSeal 345 spray applied membrane, the following 

environmental conditions are important: 

 Air temperature should be above 5°C. The product once applied should not be allowed to 

freeze during the first curing days (approx. 5). 

 Air humidity optimal below 90% relative humidity 

 Ventilation optimal in the range of 1 m/s air flow speed 

7 Check list before starting spraying 

The following are required prior to spraying: 

 Air volume min. 13m3 /minute, (air driven equipment), air pressure min. 6 bar

 Air volume min.   5m3 /minute, (electric driven equipment), air pressure min. 6 bar

 Air supply lines min 1,5 inch, preferable 2 inch diameter.

 Water:  normal site water pressure (6 bar, 1 inch) – otherwise use water pump 

 Adequate lighting to illuminate the whole area of application (floodlights not cap lamps!) 

 Suitable lifting platforms or staging should be provided to ensure quality and safe MasterSeal 

345 application.

 Dehumidification device on the air line to pump 

Important: The compressor should be equipped with a dewatering or dehumidification device on 

the outlet side. The air supply from compressors is frequently full of condensation water. Such 

water will cause problems by build-up of hardened MasterSeal 345 in the SOVE pump or in the 

nozzle. Such build-up may be very difficult to remove and can cause unnecessary practical 

problems and downtimes. If air is supplied form the main tunnel installation, it is important to 

ensure constant supply without fluctuations. Otherwise a separate compressor is needed. 
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8 Spraying start-up and shut-down procedure 

The following procedure should be implemented for all applications: 

 Start and adjust water 

 Start and adjust air 

 Start MasterSeal 345 feed and fine adjust the water to the correct ration by observing the 

surface 

 Apply product to substrate 

 Shut off MasterSeal 345 feed 

 When clear of product in the spray, shut off water 

 When completely clear of water in the spray, shut off air 

NOTE:  Under no circumstances should MasterSeal 345 be sprayed without the addition of 
water at the nozzle. 

Water dosage should be between 40 and 60% by product weight. This will give the proper 

performance of the membrane as shown in Figure 14. Preliminary site tests should be undertaken 

with the actual equipment to be used for the project. In this way the detailed powder and water 

output settings can be established.  

Normal consumption speed: powder 8-10 kg/minute with water addition at 3-4 litre/minute.  

Figure 18 Recommended water addition 
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9 Quality control 
There are a number of ways the thickness of the applied membrane can be quality controlled. 

These methods should all be included on site prepared Quality Check Sheets for each section of 

tunnel sprayed. The following are suggested: 

 The control of the thickness of the applied MasterSeal 345 takes place by continuous spot 

checks by the second person on the working platform. This check is essential for achieving 

the desired minimum thickness.   

 Consumption rates for a given area are used to indicate overall average thickness of 

MasterSeal 345 applied. 

 Wet film thickness tests can be performed systematically during spraying and recorded 

using a small depth gauge as shown in figure 15. 

 The membrane can be cut out in small inspection areas (say 5cm x 5cm) after curing to 

check condition and thickness. These inspection areas can be repaired easily by hand 

application or spraying of MasterSeal 345. 

To monitor the curing and “oversprayability” at job sites we recommend measurement of the Shore 

A hardness of the applied membrane according to DIN 53505 or ASTM D 676. To avoid additional 

measurement errors, the installation of frequent measurement spots is optional. Such spots shall 

have an even surface, and being water repellent to have a worst case scenario. A simple

10cm x 10cm metal plate fulfils the requirement of such a spot. The shore is evaluated with 

standard Shore A equipment like shown in Figure 16. Table 1 gives an overview of the achieved 

curing status. 

Figure 19 Thickness control may be achieved using a 
simple depth gauge as shown above 
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Table 1: Curing status of MasterSeal 345 according to Shore A. 

Shore A Curing status of MasterSeal 345 Achieved at 20°C 
65% rH after: 

Not measurable First skin, very soft. 1h 

5-10 Skin, slightly sticky, still pasty. 2h 

15-25 Sufficient adherence is achieved, but 

product is not adequately cured. 

6h 

25 Minimum value to apply concrete on 
top  

30-40 Homogenous fully cured membrane. 

High residual water amount softens the 

material. 

20h 

40 MasterSeal 345 can be oversprayed 

with sprayed concrete 

~ 24h-2 days 

75-85 Fully cured and dried membrane. >10 d

Figure 20 Shore A 
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10 Secondary lining 

Sprayed concrete or cast in situ concrete can be applied directly onto the MasterSeal 345 after it 

has cured sufficiently. The minimum recommended Shore A hardness for the membrane for 

application of sprayed concrete is 40. A value of 40 will reduce the risk of damaging the membrane 

e.g. during the installation of reinforcement. In most conditions with sufficient ventilation this level

of curing will be reached after 1 – 2 days.

Temperature, humidity and ventilation will influence the speed of curing. Under unfavourable 

curing conditions, proper Shore A hardness for spraying of concrete onto the membrane may take 

a much longer time, possibly up to 10-12 days. Conversely, with excellent curing conditions, it may 

be possible to overspray within 6 hours. Shore A tests on site can verify this easily. 

The application of the sprayed concrete shall commence in the lower wall area and progress 

upwards towards the crown of the tunnel.  

The use of steel fibre reinforced sprayed concrete for both, the primary lining and final layer will 

not cause any damage to the membrane.  

Alternatively, a cast concrete layer may cover the membrane. 

In all circumstances, the membrane should be over-coated with sprayed or cast concrete as soon 

as practically possible to prevent damage to the membrane. The exposed membrane shall be 

protected from frost at all times. The over-coating is not limited in time, even after a few months 

the secondary concrete can be applied on top of the MasterSeal 345 when cleaned and pre-

wetted. Secondary bond is still guaranteed in that case. 

11 System interface PVC sheets - MasterSeal 345 

It is possible to create an interface between PVC sheet membrane and the MasterSeal 345 spray 

applied membrane.  This enables the designer to combine the two systems and locally select the 

best suited system based on the tunnel geometry and groundwater conditions. 
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As indicated in above, in the overlapping area of the two membrane systems, apply a mortar (4mm 

max aggregate size) on the surface (30-40cm wide), to provide an even, regulated surface. Fix the 

sheet membrane with a flexible steel strip (approx.30mm wide) with nails onto the mortar area. 

Please Note: the PVC sheet membrane must be stretched out very well, without waves and folds 

along the joint. Successively spray MasterSeal 345 over sheet membrane and steel strip, 

everything must be covered with a minimum width approximately 40-50cm. The overlapping area 

should be located in a dry area and the sheet membrane must be clean.  

Specific methods to handle and clean sheet membranes can be found in the welding method 

statements of the sheet membrane supplier. 

12 Training 

All operatives involved with the application of MasterSeal 345 should undergo specific on-site 

training by Master Builders Solutions UGC personnel before application in the tunnel commences. 

The training program should include classroom sessions to highlight specific details and critical 

operations, followed by practical application at a trial section until the operative and product 

performance is satisfactory. 

Figure 21 Section showing layout of interface between sheet membrane and MasterSeal 345 spray 
applied membrane. Left: breakdown in single elements.  Right: the elements of the interface and 
how they are applied in order to obtain successful waterproof joint detai 
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13 Safety with MasterSeal 345 

When working with MasterSeal 345, in addition to standard personal protective equipment 

required for underground work, operatives require eye protection, dust masks and gloves. 

For the operation of working platforms and pumping equipment refer to local or national rules for 

this equipment. 

As with all tunnel construction operations, it is the duty of the contractor/sub-contractor engaged 

with the application of MasterSeal 345 to produce and implement a risk assessment prior to 

commencing the work. 

14 Cleaning 

All equipment must be thoroughly cleaned after each working shift otherwise the material 

performance will be reduced and excessive dust production may occur during spraying.  

Cleaning of the dry spraying equipment after each shift should be done with compressed air, 

removing all powder remains, hence leaving the machine dry as much as possible. 

Coarse dry sand (0-4mm) pumped through the entire equipment can remove MasterSeal 345 

build-up. However, inspection must be carried out to ensure all parts are clean. 

If air and sand is not sufficient to clean the machine completely, the machine should be dismantled 

completely and cleaned with a high pressure cleaner (water). It is essential that the machine is left 

dismantled, allowing the parts to dry before reassembling the machine. 

The nozzle system should always be completely dismantled and cleaned with water after each 

shift, and attention paid to the injector section of the nozzle. 

At the end of the job we recommend a thorough cleaning with high pressure cleaner followed by a 

complete drying of the machine before re-assembly. 
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15 Storage 

MasterSeal 345 has a shelf life of 12 months if 

stored in original, unopened bags between +5°C to 

+40°C.

16 Packaging 

MasterSeal 345 is supplied in 15 or 20 kg plastic 

bags or in big bags on request.. 
Figure 22 MasterSeal 345 packaging 
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