Drytech White Tank System®

Underground
waterprooﬁng system

Drytech White Tank System

The Drytech White Tank System, used for waterprooﬁng new buildings against
ground moisture, is based on a single structure in waterproof concrete and
waterprooﬁng of cracks, joints and penetrations.

Drytech Engineering

The system is designed, coordinated and controlled by Drytech Engineering,
working together with the structural engineer and the building company from
the moment building design begins.
Drytech specialisation and experience translate into proven solutions and sound
advice for building ﬁrms, enabling them to make use of the full potential offered
by the White Tank System in terms of reliability, rapidity and saving.

Advantages

Waterprooﬁng cannot be damaged as it is inside the concrete. And it’s the concrete it self.
It also has the same thickness as the structure: this contributes to the system’s
watertightness, even when exposed to aggressive water.
The system guarantees the real possibility to carry out maintenance over time.
Any repairs are carried out internally using injection techniques, with no demolition or excavation work, and without compromising normal use of the building.
The single, concrete structure offers savings in terms of time, material and
excavation.
Drytech is solely responsible for waterprooﬁng the structure, which is covered
by a contractual and insurance warranty.

800,000 di m2/year of references

At European level, the Drytech Group completes more than 800,000 m2 of new
buildings below water table every year, waterproofed using the White Tank System.
Drytech partners have specialised exclusively in waterprooﬁng since 1963
(www.drytech.ch), and are present in Italy, Switzerland, Austria and Germany.

Drytech

Strengthened by this considerable experience, Drytech searches for, improves
and applies the most advanced waterprooﬁng systems, consolidating its role as
a specialist committed to helping businesses and private individuals.

Advantages
Lower costs, greater value
The single structure offers two advantages:

Traditional System <

> Drytech System

lower excavation volume, with a consequent reduction in construction and
disposal materials and the number of
days required to complete the work;
or a greater cubic volume of underground space, with a consequent increase in property value.

Time savings
Unlike traditional systems, Drytech waterprooﬁng activities are carried out in
excavation
parallel with site activities.

Traditional systems
lean concrete w-proof layer screed

metal reinforcem. concrete bed

In addition, installation is not affected
by atmospheric conditions.

Drytech White Tank

In actual fact, Drytech White Tank can
be struck off the work calendar becau- excavation
se it does not interrupt other activities.

lean concrete metal reinforcem. concrete bed

Drytech

Real warranty and responsibility
With Drytech the buyer has a sole point
of contact, responsible for all aspects
of waterprooﬁng, starting from when
design ﬁrst begins.

Single responsible

Quality
certiﬁcation

Time savings

10-year insurance
warranty

The System is Guaranteed by Contract.
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Drytech White Tank System®

Single structure
dual fuction
load bearing and
waterprooﬁng

Savings

> Excavation
> Material
> Time
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Engineering

Waterproof Concrete

>

Control of design drawings for metal reinforcement
in relation to concrete shrinkage and strength.

>

>

Control of metal reinforcement ﬁtting on site.

The EN 206-1 standard and the Drytech standard deﬁne concrete impermeability with a water penetration
limit of no more than 30 mm.

>

Deﬁnition of waterproof concrete recipe and design
mix.

>

The better the concrete and the higher the value induced by quality control on site for fresh concrete,
the more durable it will be.

>

Control of fresh concrete on site and tests on hardened concrete.

Traditional systems
Dual structure (one
load bearing and one
containing) with a
waterproof layer
Protection
Waterproof
layer
Internal load-bearing
structure
Screed protecting the
waterproof layer
Connecting ﬂanges
for membranes

DRYset

Contractual warranty

>

Control of cracking = unlimited casting.

>

Insurance warranty.

>

Attention to joints, penetrations, openings, pump wells and
formwork holes = quicker and more pervasive injection.

>

Repair work can be
carried out from inside.

>

Drytech is the sole point of contact with overall
responsibility for all aspects of waterprooﬁng.

DRYﬂex
>

Elastic acrylic resin that, once injected, expands into cracks,
waterprooﬁng them by pressure (and not by adhesion).
Therefore the resin adapts to any crack movement over
time.
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Simple, advanced
system
Waterproof
Concrete
+
Waterprooﬁng of:
joints, controlled cracks,
sleeves, pipes, electric cables
and formwork holes.

Total, indestructible
waterprooﬁng
The waterprooﬁng (concrete +
resin) has the same thickness
as the structure.

Waterproof
Concrete
The technique used for Drytech
waterproof concrete creates a
bespoke design mix for a speciﬁc site, guaranteeing greater
duration and resistance against
exposure to aggressive water.
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Cold joint with injection channel
Joints are ﬁtted with the DRYset Channel to guarantee quick, all-pervading resin distribution, which is injected on completion of casting.
The channel is laid between the reinforcement bars and joints: concrete bed/concrete bed, concrete bed/wall, wall/wall
and wall/ﬂoor slab.
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Movement joint and
cold joint with waterstop
Injectable waterstop tapes for cold joints are offered as an
alternative to injection proﬁles.
Both these waterstops, and those for movement joints, are
provided with piping in case further injection may be required
in the future.
This ensures that maintenance is possible, guaranteeing
watertightness over time.
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Control of concrete bed cracking
Good preparation of reinforcements and control of cracking
considerably reduces the risk of unwanted cracks and eliminates relative repair costs.
The crack-inducing unit can also be used as disposable
formwork.
Induced cracking of the concrete bed is obtained by subdividing the casting with EF Platea DRYset.
By controlling shrinkage cracks, induced cracks allow unlimited daily production, eliminating the need for frequent
pours.
The position of the crack-inducing unit is deﬁned by Drytech
Engineering.
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Advantages
- The size of the casting area is no longer subject to
the concrete’s physical and chemical properties, therefore daily production is unlimited.
- Concrete beds and ﬂoor slabs do not require shrinkage joints or inserted formwork.
- There are fewer movement joints.
- Stop-end formwork units are not removed.
Therefore the expense of eliminating traditional stop-end
formwork is eliminated and no dismantling work is required.
- The trapezoidal crack-inducing unit creates a joint between the casting areas, guaranteeing shear stress transmission.

Wall crack-inducing units
Even the distance between the wall crack-inducing units is
deﬁned by Drytech Engineering in relation to the site characteristics and the needs of the building ﬁrm.
Induced cracks also allow unlimited daily production when
casting concrete walls, eliminating the need for frequent
pours.

Advantages
- There is no limit to the length of wall that can be created
with a single cast.
- Unwanted cracks are reduced by 95%, with a similar saving in repair costs.
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Penetrations
All types of penetrations (pump wells, drains, electrical pipes, etc.) are ﬁtted with suitable DRYset sleeves to guarantee capillary diffusion of the waterprooﬁng resin.

8

Advantages
- They make laying special through elements superﬂuous.
- Any type of through material can be used (whether synthetic, steel, chrome-plated steel, cast iron, concrete,
etc.)
- Safe waterprooﬁng not affected by movements caused by
temperature variations.

Openings
Openings are dealt with using two different techniques, in
relation to speciﬁc site characteristics.
1 The DRYset channel is ﬁtted around the perimeter of the
opening and the sleeve around the through element.
2 DRYset crack-inducing units are used as disposable
formwork in temporary openings.

1

1

1

2
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Diaphragms
The Drytech White Tank System provides a solution for all
types of diaphragms, waterproof and not.

2 Waterproof diaphragm with sheet pile
Sheet pile joints are treated with hydroexpansive paste
and waterproof welding.
Any gaps between the sheet pile can be repaired with
resin injections.
The DRYset channel is then ﬁtted in the diaphragm/concrete bed joint, which will be injected with acrylic resin on
completion of concrete bed casting.

1 Injection waterproof diaphragm with diaphragm walls
The joints and cracks of the diaphragm are injected with
acrylic resin from the bottom of the area excavated to
above water table.
They are then sealed using non-shrink osmotic concretes.
The diaphragm/concrete bed joint is ﬁtted with a DRYset
channel for injection following to concrete bed casting.

3 Waterproof diaphragm with macropiles
The joint between macropiles and the concrete bed is
ﬁtted with a DRYset channel and is injected. Again, any
disalignment in the installation of the piles can easily be
corrected by injecting acrylic resin.

For waterprooﬁng class 3 only the concrete bed and ﬂoor
slab thickness can be treated, ﬁtting a collection channel
for slight inﬁltrations.
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2

1

3

Waterproof diaphragm with embedded waterstop
With this technique, the injectable waterstop element is halfimmersed in the diaphragm casting section.
The other half is then embedded in the casting of the next
section, waterprooﬁng the joint.
To provide protection against inﬁltration, the joint is injected
with waterprooﬁng resin through the two pipes provided for

Non-waterproof diaphragms
Waterprooﬁng of diaphragms containing non-waterproof
components is carried out by casting the wall in waterproof
concrete directly against the diaphragm, and waterprooﬁng
the concrete bed/wall and wall/ﬂoor slab joints (previously
ﬁtted with a DRYset channel).

this purpose on the waterstop element.

There must be no water ﬂow during casting.
Through injection techniques, and using omega pipes, water
is conveyed towards the bottom of the excavation, to the
partial excavations made for pumping.

Elemento waterstop
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Waterprooﬁng injections
Indestructible waterprooﬁng
The Drytech White Tank System makes good use of the properties of DRYﬂex waterprooﬁng acrylic resin, which is indestructible as it is injected inside the concrete structure.
The waterprooﬁng also has the same thickness of the structure, making it resistant even to aggressive water.

Pressure waterprooﬁng
The elastic resin catalyses in just a few minutes and, thanks
to its self-expanding nature, it pressure-seals the crack.

At the time of injection, the resin has the same viscosity
as the water, therefore it saturates cracks, joints, cavities,
gravel pockets and porosities in the concrete: even tens of
centimetres away from the injection channel or the crackinducing unit, as shown in these pictures.

DRYﬂex resin is coloured to distinguish it from water.
A few minutes after it has been injected, the colour disappears and the resin becomes colourless, leaving no trace on
the surface injected.

This reactive and reversible swelling remains constant over
time*.

* Laboratory test: 100 transitions, equal to 20 working years.
References: the ﬁrst applications date back to the 1960’s and
the resin injected at the time is still an effective waterprooﬁng agent to this day.
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Environmental protection
The waterprooﬁng resin is solvent-free and, in its standard
form, has no effect on the environment.
It is therefore also used in drinking water applications.
The ﬁnal, polymerized product can be disposed of in an incinerator as domestic waste.
In accordance with European transport rules currently in force, the resin is not classed as a hazardous substance.
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Applications
The Drytech White Tank System is adopted in all types of
new underground constructions and, in particular, in those
below water table.
They are waterproofed using the Drytech System:
new civil, artisan and industrial buildings; homes, from detached villas to large residential complexes; cut-and-cover
tunnels; underground car parks; shopping centres, etc.
The System also ﬁnds application in any construction needing to be waterproofed from the inside to the outside, such
as: swimming and spa pools, drinking water tanks, river dikes
and weirs, hydroelectric powerstations, industrial tanks.
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Pools with exposed concrete surfaces
The attention to detail offered by the White Tank System is
also suitable for creating pools with exposed concrete surfaces (as shown on the left).
Olympic-sized swimming pool in Bottmingen, Basel
The System must guarantee dual waterprooﬁng in this pool
constructed below water table: from the inside to the outside
and vice versa.
Vals Spa
The Drytech System was used to waterproof both the underground part of the entire complex, and the spa pools.
It was a particularly complex job with numerous plumbing
penetrations.

Shopping centres
For its reliability and the signiﬁcant reduction in construction
time, the Drytech White Tank System was chosen for the
construction of underground car parks for 5 new shopping
centres built in Lombardy in 2004/2005.

Homes
The Drytech White Tank System offers technical and economic advantages regardless of the size of the building.
Acapulco, Locarno
Block of ﬂats built into the rock and on piling immersed in
the lake.
The Wackers’ Home, Basel
Detached villa built on sloping land.
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Public buildings
Exhibition Tower, Basel
28 ﬂoors in 28 weeks. The tower that has become a symbol
of Basel’s exhibition centre also represents some of the most
advanced construction techniques, including the Drytech
White Tank System.
Due to the tower’s rapid progress - one ﬂoor per week - the
underground level had to support the structural strain and
movement resulting from the rapid load changes.
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The Drytech White Tank System was also adopted thanks to
the particular nature of the resin that - due to the pressure
action - is capable of adapting to the movements of joints
and cracks, ensuring that the structure remains waterproof.

Teatro alla Scala opera house, Milan
As part of the extensive renovation of the famous Milanese opera house, the new stage pit (19 metres deep) was
created using the White Tank System, whose single structure enabled a reduction in m3 of excavation, and the relative material to be disposed of, reducing the time required to
complete the work by about 3 months.
The pit houses two sophisticated stage machines, moving
scenery for three different shows and taking just 6 minutes
to change shows.
The fact that any repairs can be carried out from the inside,
without the need for demolition work and without interrupting
the theatre’s activities, was a decisive factor in choosing the
Drytech System.

Palazzo Donini, Lugano
Creation of the waterproof diaphragm of an automated underground car park, exposed to an 8-metre water head.
Direct diaphragm waterprooﬁng, without any other internal
structures, has enabled the creation of two extra parking
spaces, increasing the property value and producing greater
sales revenue covering the investment made for waterprooﬁng.
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Public buildings
Palazzo Mantegazza, Lugano
Drytech has completed the White Tank System on all ﬁve
ﬂoors of the underground car park of Palazzo Mantegazza in
Lugano, which is located 15 metres away from the lake and
is exposed to an 18.8 metre water head.
The underground level was created using the underpinning
process with suspended formwork: that is excavating and
casting from the ﬂoor slab on the ground ﬂoor, then proceeding to excavate and cast the other levels one after the other
to the concrete bed.
The walls of the White Tank are cast directly against the
diaphragm.

Construction of the underground levels was concluded with
injection of the waterprooﬁng agent - from inside the building
- into the controlled cracks of the concrete bed and walls,
the concrete bed/wall and wall/ﬂoor slab joints and the penetrations.
The Drytech White Tank System is so ﬂexible that it integrates perfectly with advanced construction techniques such as
underpinning with suspended formwork.
Also, as System activities are carried out at the same time as
the other work on site, waterprooﬁng has quite literally been
struck off the work schedule, with a considerable reduction
in site days.

1

2
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Sequence
1 Construction of ﬂoor slab formwork for Level 0.

4 Schematization of formwork descent towards level -2. In
the meantime the waterproof wall of level -1 is cast, directly against the diaphragm.

2 Openings are left in the ﬂoor slab casting through which
excavation is carried out down to the ﬂoor slab at level -1.

5 Wall crack-inducing units.
3 Then the formwork previously used for the ﬂoor slab at
level 0 is lowered and, when level -1 is reached, it is used
to cast the new ﬂoor slab. And so on, going down until
reaching the concrete bed at level -5.
The picture shows the tie rods supporting the formwork.

6 One of the excavation openings seen from the concrete
bed, level -5.
7 View from concrete bed level: close-up of concrete bed
crack-inducing units and sleeves ﬁtted to through piers.

4

5

6

7
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Tunnels
Zurich Airport
Waterprooﬁng of the new Midﬁeld Dock - service structure
in the centre of the runways - and underground access tunnels.
By using the Drytech System walls have been created with
casting areas of up to 30 metres long with no expansion joints and concrete beds have been created with a thickness of
up to 1 metre, casting from 800 to 1,000 m3 of concrete per
day.
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N2 - Flughafenstrasse, Basel
4-lane cut-and-cover motorway tunnel built in 5 stages, using
the top-down technique for 3 stages and open-air excavation
for the other two stages.
The elasticity of the resin ensures perfect watertightness,
even if the cracks are subject to thermal movement or are
exposed to continuous sudden changes in the water table.
The self-repairing capacity offered by controlled resin expansion guarantees that the system will remain effective over
time.

Puriﬁers and
hydroelectric powerstations
Purifying Tanks, Basel
Water treatment tanks created using White Tank System’s
single structure.
Hydroelectric powerstation, Gösgen
One of the reasons why the White Tank System was used
to waterproof the hydroelectric powerstation in Gösgen was
the high level of resistance offered by the waterprooﬁng resin to constant vibration produced by the turbines.

Puriﬁcation plant, Werte-Wartau
The Drytech System is used in the construction of puriﬁcation tanks thanks to its efﬁciency.
These structures must be waterproofed for two reasons:
towards the outside and towards the inside, to avoid contact
between treated water and ground water.
The reactive and reversible swelling of the resin is especially
useful when faced with rapid tank level changes.
The resin also offers chemical resistance to aggressive water on the whole wall thickness, guaranteeing efﬁcient waterprooﬁng over time.
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EUROPA
DRYTECH Group AG Heidiland
Landstrasse 25
CH-7304 Maienfeld
Infohotline 0800 383 383
group@drytech.ch

SWISS

DRYTECH Ticino
Drytech SA
Impermeabilizzazioni
Via Industrie, 12
CH-6930 Bedano TI
tel +41 (0)91 960 23 40
fax +41 (0)91 960 23 48
info-ti@drytech.ch

DRYTECH Basel
Drytech AG
Isolier- und Bautechnik
Berstelstrasse, 4
CH-4422 Arisdorf BS
tel +41 (0)61 811 47 00
fax +41 (0)61 811 49 24
info-bs@drytech.ch

DRYTECH Solothurn
Drytech AG
Isolier- und Bautechnik
Ziegelmattstrasse, 1
CH-4503 Solothurn SO
tel +41 (0)32 622 56 40
fax +41 (0)32 622 56 39
info-bs@drytech.ch

ITALY

DRYTECH Italy
Drytech Srl - Headquarters
Waterprooﬁngs
Via Ravona, 1H - I-22020
San Fermo della Battaglia CO
tel +39 031 53 50 02
fax +39 031 21 70 653
info-it@drytech.ch

DRYTECH North-West
Drytech Srl - Branch
Waterprooﬁngs
Via D. Fiasella, 16/10
I-16121 Genova GE
tel +39 010 56 42 31
fax +39 010 53 05 297
info-ge@drytech.ch

DRYTECH North-East
Drytech Srl - Branch
Waterprooﬁngs
Via Vecchia Trevigiana, 84
I-31015 Conegliano TV
tel +39 0438 45 03 78
fax +39 0438 45 35 19
info-tv@drytech.ch

www.drytech.ch

DRYTECH Centre
Drytech Srl - Branch
Waterprooﬁngs
Via Parma, 28
I-42028 Poviglio RE
tel +39 0522 96 03 31
fax +39 0522 48 65 00
info-re@drytech.ch

