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INTRODUCTION

THE EFFECTS OF WATER ON
REINFORCED CONCRETE STRUCTURES

Whilst being a vital element necessary to sustain life,
water can also have highly detrimental effects on the
structures built by man. This phenomenon of being
both life-sustaining and detrimental to our environment makes water a medium which we must consider
very carefully with regard to engineering applications.
Whether we need to take measures to contain and conserve it or protect against it, water is a valuable and
irreplaceable natural resource.

In modern times, our respect for nature goes furtherthan-ever beyond the balance between social development and technological progress. Companies dealing
within this sector must consider these aspects, with
knowledge and experience being the driving force behind balancing social, environmental and economic
considerations. The development and constant growth
in sales of our sealing product, BENTOFIX® is based
upon the observance of these essential requirements.
Innovative and dynamic, NAUE have be
come a major force in hydraulic containment, providing sealing
systems which have been used in a multitude of en
gineering applications by consulting com
panies and
public authorities. We are able to offer technical support from conceptual design through to installation,
providing our clients with solutions through the use of
our innovative products.
Cross-section
of BENTOFIX®
BFG 5000

Sodium bentonite
powder 4200 g/m²

Nonwoven 300 g/m²
impregnated with
bentonite (800 g/m²)

Woven (200 g/m²)

In 1987 NAUE developed BENTOFIX®, a bentonite geosynthetic clay liner GCL - also known as a geosynthetic
clay barrier (GBR-C) or bentonite mat.
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A well cast reinforced concrete element should be able
to resist the penetration of water even under high
water pressure, protecting its integral steel from corrosion. In reality, it is very difficult (even with most
modern production plants) to produce such a perfect
reinforced concrete mass, since the smallest inconsistency (such as aggregation of gravel) can cause imperfections in the concrete. Often, the water which penetrates into reinforced concrete is acidic and hence has
an aggressive effect on the basic chemical elements of
the concrete, as well as the steel reinforcement. This
ultimately leads to the decay of the composite element. Small cracks can easily occur in the outer sections of a cast concrete mass during the curing period
due to shrinkage. Concrete structures are also susceptible to cracking due to oscillations caused by traffic,
as well as settlement of the underlying soil and natural
phenomena such as earthquakes. The steel reinforcement, especially on the side adjacent to the outer surface, is particularly at risk from corrosion caused by the
ingress of water via these cracks and via micro cracks
by flexure of the element during its service life.
BENTOFIX® BFG 5000 is a concrete sealing system
which efficiently protects reinforced concrete struc
tures, preventing the penetration of water and providing protection to the structure from attack by
aggressive chemical substances present in the local
surrounding soil.

THE BENTOFIX® BFG PRODUCT
The sealing technology of BENTOFIX® consists of two
basic elements:
· high-swelling sodium bentonite as the sealing material,
· robust geotextiles encapsulating and containing the
bentonite.
Sodium bentonite is a naturally occurring 
material,
which was geologically formed from volcanic ash
approx. 100 million years ago. It originates where
this volcanic ash was deposited in the oceans of that
time. Being naturally formed, sodium bentonite is stable and provides predictable long-term performance. A
special property of sodium bentonite is its ability to
swell when it comes into contact with water, especially
groundwater, which causes the dry clay to convert into
an impervious gel. This, together with several other
properties makes sodium bentonite the ideal material

Graphical
scheme
of the self
sealing overlap
of BENTOFIX®
BFG 5000

for the safe sealing of reinforced concrete structures.
Geotextiles play an important role in the sealing technology of BENTOFIX®. Upon contact with water, the
bentonite enlarges by 15 times of its original volume.
In order to benefit from this swelling process and hence gain the optimum sealing capacity, the bentonite
must be contained from squeezing out of the sealing
system. Geotextiles encapsulate the bentonite within
millions of fibre bridges and prevent the bentonite gel
(once hydrated) from extruding out of the composite
syn
thetic membrane barrier. The correct installation
between the reinforced concrete and the soil con
tributes to an efficient and permanent waterproofing
system.

The key to the success of BENTOFIX® lies in the manufacturing process. Sodium bentonite is encapsulated
within the void spaces of two geotextile layers in a
special needle-punching process.
Water causes the sodium bentonite to swell and trans
forms its consistency from a clay into a gel-like sub
stance. Where a seal is required against a vertical face,
such as a wall, bentonite will have the tendency to
migrate due to the effects of gravity if it is not con
tained. Also, where flowing water is encountered, this
may also cause the bentonite gel to migrate.
These and numerous other problems have been over
come with BENTOFIX®. Due to the process of needle-punching the sandwich of the primary layer of

high-swelling sodium bentonite between two geotextiles, the bentonite is retained in position by the labyrinth of fibre bridges formed through the bentonite
during the manufacturing process.
The mechanical joining of the geotextiles used as containment layers and the overall robustness and stability of the composite BENTOFIX® product is ensured
by needle-punching. Prior to the needle punching process, an additional, secondary layer of bentonite powder of the same quality is spread over the entire cover
nonwoven, and thousands of specially barbed needles
penetrate through the mat in alternating upward and
downward direction, forcing the fibres of the upper
nonwoven geotextile through the primary bentonite
layer and anchoring them in the retaining lower (carrier) woven layer. Additionally this process ensures that
the secondary bentonite layer is fully impregnated into
the pores of the cover nonwoven layer, creating a uniform, erosion-stable bentonite membrane with self-sealing overlaps and an interface sealing performance.
A synthetic fibre labyrinth is generated for the entire
product in which the powder bentonite particles are
held in a stable position. In this process, 2 to 3 million fibres per m² are anchored and give the system a
particular mechanical coherence. The protruding fibres
on the woven geotextile side are then Thermal Lock
heat-treated which provides an additional resistance to
possible fibre pull-out under low confining stresses due
to the swelling capability of sodium bentonite upon
1 Carrier geotextile
2 Primary bentonite powder distribution
3 Cover nonwoven
4 Secondary bentonite powder distribution
5 Needle-punching
6 Thermal Lock process
7 Needle detector
8 Magnet
9 Finished roll
Manufacturing
process of
BENTOFIX®
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contact with water. The high quality natural sealing
capacity of bentonite is maintained and also improved
owing to the increased pressure generated in confining
the swelling within the composite through the mechanical needle-punching of the geotexile layers. The result of this manufacturing process is a product that is
able to contain the hydrated sodium bentonite, even
when installed in a vertical position.
Furthermore, the selection of the geotextiles used in
manufacturing BENTOFIX® BFG 5000 gives the sealing
system flexibility, optimum mechanical and physical
properties and allows a simple installation.

THE BENTOFIX® BFG WATERPROOFING
SYSTEM
Because reinforced concrete structures are porous by
nature and are susceptible to cracking, sodium bentonite is an ideal sealing material due to its ability to
swell when in contact with water, creating an impermeable barrier. The gel-like consistency of hydrated sodium bentonite, especially the bentonite impregnated
into the nonwoven, allows it to mould to the profile of
the reinforced concrete element, sealing small surface
cracks as well as those occurring when the structure is
in service. For this system to function correctly, it is
essential that the bentonite barrier has direct contact
with the reinforced concrete element it is protecting.
Additionally it prevents fluid flow between the concrete surface and the sealing system itself.
BENTOFIX® BFG 5000 is ideally suited for waterproofing applications since the outer layer of the non
woven geotextile is impregnated with an additional
layer of sodium bentonite over its entire surface area.
The product is installed with the nonwoven geotextile
abutting the concrete element. This gives continuity
and an intimate contact over the entire area where
the bentonite meets the surface of the reinforced concrete structure. Once hydrated, the sodium bentonite
impregnated into the outer surface of the nonwoven
geotextile swells into small cracks or imperfections,
sealing them from the ingress of water. Also, this ensures that all overlaps of the BENTOFIX® BFG 5000 are
sealed, even if panels are cut to size or trimmed to
fit around protrusions. A special manufacturing process
allows the stable encapsulation of bentonite powder
inside the nonwoven pores.
BENTOFIX® BFG 5000 uses powdered sodium bentonite
which enables a homogeneous coverage of the concrete surface. The small particle size of the powdered
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bentonite reacts immediately to the presence of water,
drastically reducing the activation time of the bentonite. On site this means an immediate waterproofing
ability in most weather conditions.
BENTOFIX® BFG 5000 is a robust, weather resistant
product which makes full use of the physical and mechanical properties of its component products. In addition to the excellent sealing properties of the sodium
bentonite, a high puncture resistance and protection
against mechanical damage occurring during instal
lation on site are provided by the composite geotextiles.
The flexibility of the geotextiles allows BENTOFIX® BFG
5000 to be used with almost all types of reinforced
concrete profiles, ensuring a perfect seal to all edges
and hollow spaces.

Although we recommend installing BENTOFIX® BFG
5000 in a dry state, it has been used on many construction projects where the bentonite was hydrated
before coming into contact with the structure or the
soil. The needle-punched construction of the product
prevents the bentonite from extruding out by confining
the swelling within the composite liner. However major
point pressures should be avoided once the membrane
is hydrated.

In a dry state, BENTOFIX® BFG 5000 has a thickness
of approx. 7mm. Once hydrated, the thickness of the
product increases , depending on the confining stress,
approx. another 4mm.

BENTOFIX® BFG 5000 is manufactured in three standard
sizes and is delivered in rolls. Depending on the particular application, the choice of roll size allows simple
on-site storage and handling. Full waterproof seals are
achieved by simple overlapping, making installation
quick and easy. The dimensions of the liners are as
follows.
Micro liner (1.20m x 4.50m)
installation overlap of ≥ 100mm
Mini liner (2.50m x 15m)
installation overlap of ≥ 150mm
Maxi liner (5.00m x 40m)
installation overlap of ≥ 200mm
Micro liner:
For lining vertical surfaces and small floor slab areas
where access is restricted.
Mini liner:
For lining large open areas.
Maxi liner:
For lining large open areas such as horizontal floor
slabs (special lifting equipment required).
BENTOFIX® BFG 5000 is manufactured by NAUE under
the ISO 9001 : 2008 quality control regime. Under this
scheme, all our manufacturing plants and products are
subject to strict monitoring by internal and external
bodies.

THE STRUCTURE OF BENTOFIX® BFG 5000
The structure
The membrane consists of a continuous layer of sodium bentonite, sandwiched between a needle-punched nonwoven polypropylene (PP) geotextile (cover
layer) and a slit film woven (PP) geotextile (carrier
layer). The components are needle-punched uniformly
together across the entire membrane. The cover layer
of the membrane is filled during manufacture with the
same bentonite as used in the core layer as an extra
manufacturing process to facilitate impermeable overlap joints.

1 High-swelling sodium bentonite powder encapsulated in the upper
nonwoven. This filling over the entire area allows the bentonite mass
to achieve an intimate contact with the structure to be sealed and
facilitates self-sealing overlaps

2 Upper nonwoven made of polypropylene
3 Lower supporting layer consisting of slit film woven made of
polypropylene. This is the anchoring layer for the needle-punched
fibres and gives the whole product remarkable mechanical properties.

4 Core layer made of high-swelling sodium bentonite
5 The bentonite intermediate layer is kept in position by the dense
needle-punching, consisting of 2 to 3 million fibres per m². The fibres
are anchored from the nonwoven into the woven and thus form a
sandwich system

6 The additional Thermal Lock permanently locks the needle-punched
fibres, increases the pull-out resistance of the fibres and ensures
long-term shear resistance

Specification text
The sealing of „Project Name“ will be achieved by the
use of a high-swelling sodium bentonite geosynthetic
clay liner. The membrane will be a composite needle-punched product consisting of a high-swelling sodium bentonite impregnated upper geotextile overlying
a carrier with a layer of powdered high-swelling sodium bentonite sandwiched in between.
The bonding of the two geotextile layers shall be made
by means of homogeneous dense needle-punching of
the synthetic fibres which shall reach from the upper
layer of the nonwoven into the lower supporting woven
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layer and shall be anchored by a heat treatment process. The needle-punching of the product will produce
in excess of 2 million fibre bridges per m² between the
woven and nonwoven geotextiles, providing high resistance to shear forces and ensuring that the hydrated
bentonite is kept in a stable position when the product
is installed in a vertical position. The synthetic materials encapsulating the bentonite must be chemically
resistant to typical groundwater compositions and
be non-biologically degradable in order to ensure the
long-term stability of the sealing system. The average
hydraulic conductivity k of the membrane must be 2 x
10-11m/s (EN 16146 or ASTM D5887).

Quality controls
BENTOFIX® BFG 5000 is manufactured under the ISO
9001 : 2008 scheme. As such, the product is subject
to constant quality control carried out within the com
pany and by third parties. Additionally, testing by
independent testing laboratories ensures the highest
quality of the product and adherence to the technical
properties indicated by the manufacturer.

SEALING OF REINFORCED CONCRETE
FLOOR SLABS
The sealing technology of BENTOFIX® consists of two
basic elements:

The upper geotextile should be manufactured from
nonwoven needle-punched PP crimped fibres with an
average mass per unit area of 300g/m², which is saturated with 800g/m² of high-swelling sodium bentonite throughout its cross section and over the whole
sur
face area. The supporting lower layer shall be a
woven geotextile made from slit-film PP with an average mass per unit area of 200g/m². The sealing layer
shall be a high-swelling sodium bentonite powder with
a mass per unit area of 4,200g/m² (total bentonite
weight 5,000g/m² at approx. 12% water content).
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1 Compacted and level subsoil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

Application
BENTOFIX® BFG 5000 can be used as a waterproofing membrane on almost all types of below ground
reinforced concrete construction elements. It is particularly effective on foundation structures which are
below the water table and hence subject to attack by
groundwater.
Remarks
BENTOFIX® BFG 5000 should only be installed where
a uniform contact can be made on both sides (e. g.
concrete on one side, soil on the other or concrete on
both sides). Sodium bentonite should only be hydrated
with normal ground water. For applications where water with a salt content or with high contamination is
present, please contact our technical office for advice.
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3 BENTOFIX® BFG 5000 (bentonite impregnated nonwoven
facing up)

4 Optional concrete protection layer (≥ 40mm)
5 Reinforced concrete base slab

Sealing of the floor slab
Following the required groundwork preparation 1 ,
a blinding layer consisting of either lean concrete or
sand or gravel 2 can be placed. This layer provides
a level working platform for the placement of the waterproofing membrane. The completed platform should
have a smooth surface and be free from any debris.
Onto this, BENTOFIX® BFG 5000 3 is installed by simply rolling out the product and trimming to fit. A water-tight seal will be achieved by overlapping the panels of the unrolled product as recommended on page
5. Care must be taken that the nonwoven geotextile
(which is saturated with additional sodium bentonite)
is facing upwards so that it will be in contact with the
fresh concrete when it is poured.
After placement of the BENTOFIX® BFG 5000, an optio
nal concrete blinding layer with a thickness of ≥ 40mm
can be placed on top, should the Bentofix BFG 5000
need to be protected before the floor slab is poured.
The concrete blinding layer should be a fine grained
low permeable smooth concrete protection layer, creating a protective and level working platform to allow
the erection of shuttering and steel fixing for the floor
slab to commence.
Finally, the reinforced concrete floor slab (minimum
150mm thickness) can be cast 5 .
BENTOFIX® BFG 5000 must be installed on flat smooth
surfaces without the presence of wrinkles or folds in
the product. Any traces of humidity or water stains
visible on the surface do not affect the performance
of the product.
The spacers for the steel reinforcement should be
selected which do not cause the load from the steel
reinforcement on them to move hydrated bentonite
within the BENTOFIX®. It is recommended that they are
also placed on the outside 50mm of the overlaps where
possible, so that the weight of the steel on the spacers
stops the fresh concrete from opening the overlaps.
It is also recommended that the personnel installing
the steel reinforcement are instructed about the presence of the BENTOFIX® and they should report any
accidental damage immediately so that such damaged
parts can be repaired before the concreting work commences.
Where the workers will walk frequently over the same
area of installed BENTOFIX®, it is recommended that

temporary planks should be laid out (following local
and national safety requirements).
Where BENTOFIX® BFG 5000 is overlapped to produce
a water-tight seal, the area of overlap should be c lean
and free from any debris. A minimum overlap of 100mm
(see page 5) should be used. The membranes can be installed manually or by means of an appropriate spreader bar.
Consideration should be given to the direction of overlaps, which should all run in a uniform direction. The
concrete should then be placed on top of the mem
brane following the direction of overlapping. This removes the possibility of the wet concrete from folding
back the membrane panel and destroying the con
tinuous impermeable layer as it is placed. Industrial
staples or thin metal strips can additionally be used to
fix overlap areas to prevent overlaps from opening up
during backfilling or concreting.
Where construction joints are to be made above the
membrane, the exposed sections of BENTOFIX® BFG
5000 should be covered with a suitable weather resis
tant liner, protecting the membrane from premature
hydration. Also, the protection liner should guard
against accidental mechanical damage and site ve
hicles and personnel should be forbidden from traf
ficking this area. When connecting the membrane to a
previously installed area, particular care should be taken to conform with the overlapping recommendations
detailed above with regard to cleanliness of the product. Extra high-swelling bentonite is recommended to
seal around such areas, ensuring sealed overlaps.
To provide the most efficient seal, it is recommended
that the bentonite is kept dry until the placement of
fresh concrete. This ensures that when the bentonite
hydrates and hence swells, the weight of the overlying
fresh concrete further confines the swelling providing a
high pressure impermeable clay sealing barrier.

INSTALLATION AGAINST A SHUTTER
Installation against shuttering
Where the transition between a horizontal and vertical
surface is encountered such as a wall, the BENFOFIX®
BFG 5000 liner is installed horizontally under the floor
slab then simply turned up by 90 degrees and nailed to
the side shuttering with small nails, so that the shuttering or form work can be removed without damaging
the tanking seal. Nails should only be used where the
membrane is to be overlapped and should be used every
9

SEALING OF FOUNDATION PILES

1 Compacted and level subsoil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

3 BENTOFIX® BFG 5000
4 Optional concrete blinding protection layer
5 Shuttering
6 Reinforced concrete slab

1 Soil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

3 BENTOFIX® BFG 5000
4 Bentonite paste fillet ≥ 40mm

250 to 300mm. This ensures that when the bentonite
swells, it will seal the penetration of the nail through
the membrane with a double layer. Staples can be used
to prevent the overlap areas from opening.

5 Optional concrete top-blinding protection layer
6 Reinforced floor slabs
7 Steel reinforcement bars anchored in the pile
8 BENTOSTRIP waterstop
9 Concrete wall

It is important to ensure that the membrane is properly
overlapped to produce a water-tight seal. For penetrations, etc. additional high-swelling bentonite powder
in a dry condition or mixed with water in the following
proportion: approx. 4 parts water, 1 part sodium bentonite powder should be used.
For corner details it is recommended to install an additional BENTOFIX® strip, width ≥ 400mm, 200mm on
each flank, fixed with nails or staples.
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10 Waterproofing coating

Sealing of foundation piles
The foundation piles to be sealed must be completely
clean and free from any surface irregularities. If required by the engineer cover the pile head with a cementitious waterproof coating 10 . Trim the BENTOFIX®
membrane to fit the pile head. Between the BENTOFIX®
and the pile head seal with a ≥ 40mm bentonite paste
fillet 4 .
It is important to check that no unsealed areas remain
around the pile. Fix another BENTOFIX® micro liner or
an accurately pre-trimmed membrane panel with nails
or staples to the lower layer to protect the bentonite
paste fillet 4 from possible wash-out caused by the
pouring of fresh concrete.
The bentonite powder (supplied in 25-kg-bags) is mixed with water in the ratio of approx. 4 parts water
and 1 part sodium bentonite. This transforms the dry
bentonite powder into a soft smooth gel-like consistency allowing easy handling and moulding for repairs
and additional seals.

INSTALLATION ON VERTICAL WALLS

Installation on vertical walls
The installation of BENTOFIX® BFG 5000 to vertical
walls should - depending on the height of the walls
- be carried out by using micro liners 1.20m x 4.50m,
especially manufactured for this purpose, or by using
mini liners sized 2.50m x 15m. Following completion
of the reinforced concrete wall, the BENTOFIX® BFG
5000 membrane should be attached to the wall face
by nailing with soft washer fixings, ensuring that the
sodium bentonite impregnated geotextile is placed
against the concrete wall. The liners must have a mini
mum overlap of 100mm (see page 5) and be n
 ailed
every 250 to 300mm along the top edge within the
overlap area to the reinforced concrete. It is not necessary to nail the remaining area of each liner. Use industrial staples or fix a thin metal strip to ensure that
overlaps do not open during back-filling. The vertical
liner overlaps must be flat and free from folds, wrinkles
or foreign debris. It must be ensured that the membrane has a uniform intimate contact with the concrete
structure and the soil. The overlap of the membrane
between the kicker and the wall must be a minimum
of 350mm, and this area must be nailed tightly. If
necessary, an additional membrane sealing strip with
a width of 400mm can be used. This should be placed
directly over the construction joint, running parallel
to it such that the overlap zones of the liners at the
connection are sealed tightly. Each liner panel overlap
should be placed in the form of roof tiles. The upper
liner overlaps the lower. This prevents the penetration
of soil into the overlap zones during back-filling of the
wall. The back-fill soil must be free from any sharp or
protruding object which could damage the membrane
and should be compacted as tightly as possible against
the structure.

1 Soil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

3 BENTOFIX® BFG 5000
4 Optional concrete protection layer (≥ 40mm)
5 Reinforced concrete slab
6 BENTOSTRIP waterstop
7 Vertical wall
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MAKING OF A HORIZONTAL
EXPANSION JOINT

The upper filling of the expansion joint is carried out
according to the Engineer‘s instructions 6 .

SEALING OF EXPANSION JOINTS
IN VERTICAL WALLS

1 Soil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

3 BENTOFIX® BFG 5000 (bentonite impregnated nonwoven
facing up)

4 Optional concrete protection layer (≥ 40mm)
5 Base plate/foundation plate
6 Joint filler
7 Expansion joint waterbar
1 Soil
Making of the horizontal expansion joint
The expansion joint must be sealed with an appropriate
expansion waterbar 7 cast into the reinforced concrete or another approved system. Beneath the base slab,
under the expansion joint, it is necessary to install an
extra 500 mm wide strip of Bentofix BFG 5000 membrane, in case that the optional concrete protection layer
is not installed.

2 Backfill
3 BENTOFIX® BFG 5000 liner
4 Extra BENTOFIX BFG 5000 strip ≥ 500mm
5 Concrete structure
6 Waterbar
7 Joint filler
Sealing of expansion joints in vertical walls
The expansion joint must be sealed with an appropriate
waterbar cast into the reinforced concrete or another
approved system. On the outer side of the wall, it is
necessary to install a double layer of BENTOFIX® BFG
5000 liner.
The strips of the membrane are nailed to the concrete
wall sections. The inner sealing of the expansion joint
is carried out according to the Engineer‘s details.
After BENTOFIX® BFG 5000 has been installed against
the wall, the excavation space must be backfilled. The
back-fill soil must be free from any sharp or protruding
object which could damage the liner and should be
compacted as tightly as possible.
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TERMINATION BAR

SEALING OF VERTICAL WALLS
AGAINST RETAINING STRUCTURES

1 Soil
2 Optional drainage material or insulation
3 BENTOFIX® BFG 5000
4 Concrete wall
5 Nails
6 Termination bar

1 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specification

2 BENTOFIX® BFG 5000
3 Optional concrete protection layer
4 Reinforced slab

Termination bar
To prevent the possible intrusion of soil or other materials between the panel edges of BENTOFIX® BFG 5000
and the reinforced concrete structure, a protective cover element may be installed. This element should be
attached to the structure slightly below the tanking
line (100 to 150mm) around the whole structure. It
is common to use non-degradable boards or bars for
this purpose.

5 BENTOSTRIP waterstop
6 Concrete wall
7 Retaining structure e.g. shotcrete
8 Bentonite paste fillet ≥ 40mm
Sealing of vertical walls
against retaining structures
When the basement excavation is secured with a retaining wall (e.g. piles etc.), the BENTOFIX® is first secured vertically to the bottom section of the retaining
elements with a minimum 350mm horizontally along
the floor. Then the BENTOFIX® BFG 5000 is installed
on the excavation floor up to the floor/wall junction.
A ≥ 40mm fillet of bentonite paste should be applied
to the floor/wall joint. After the concrete base slab
has been constructed, the outside concrete wall is
cast against the vertically installed BENTOFIX®, using
BENTOSTRIP in the construction joints.
BENTOFIX® BFG 5000 adjusts itself easily to the irregularities of the retaining wall due to its flexible nature and the tight fibre reinforcement. However, it is
recommended to make the surface of the retaining wall
as smooth as possible.
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The nailing of the overlaps is carried out every 250 to
300mm. It is important that the liners are installed
evenly and have a good intimate contact within the
overlap area.

75mm is required. The ends of the BENTOSTRIP can be
butt jointed.
Manufacturing and technical properties
BENTOSTRIP comes as a rectangular strip supplied in
rolls of 8 linear metres. There are 5 rolls per box. Typical cross sectional dimensions of the joint ribbons are
25mm x 19mm. The Bentonet protection profiles are
supplied in 1m lengths.

1 Soil
2 Backfill
3 BENTOFIX® BFG 5000 liner
4 Extra BENTOFIX BFG 5000 strip ≥ 500mm
5 Concrete structure
6 Waterbar
7 Joint filler

BENTOSTRIP WATERSTOP
Hydrophilic waterstop BENTOSTRIP
BENTOSTRIP is a waterstop used for the sealing of concrete construction joints and consists of 75% sodium
bentonite and 25% butyl rubber. Upon contact with
water BENTOSTRIP expands more than 400% providing a watertight seal. Because of its rubber/bentonite composition BENTOSTRIP remains flexible even at
freezing temperatures up to minus 15°C. BENTOSTRIP
resists chemicals such as fresh concrete.
Installation
BENTOSTRIP is positioned in the middle of the construction joint and fixed at 300 to 400mm with steel
nails. BENTOSTRIP can be held in place with the metal fastening profile „Bentonet“ when pouring concrete or to reinforce the strip when installed vertically.
BENTOSTRIP is applied to a dry and even surface. For
uneven surfaces the BENTOSTRIP can be glued in place
with an hydrophilic adhesive. Concrete cover of at least
14

1 Soil
2 Optional blinding layer of lean concrete, compacted sand
or gravel layer with a smooth surface. Thickness of the
blinding layer according to site specifications

3 BENTOFIX® BFG 5000
4 Concrete wall
5 Penetration
6 BENTOSTRIP waterstop

Transportation of a BENTOFIX® BFG 5000 mini liner

Unrolling of BENTOFIX® membrane on a base

Lift pit lined with BENTOFIX® BFG 5000

Vertical fixing of BENTOFIX® against a concrete face

Steel reinforcement being placed in front of BENTOFIX®

Waterproofing site with BENTOFIX®

Sealed pipe penetration with BENTOFIX®

Pouring of optional concrete protection layer over BENTOFIX®
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Further information on the subject geosynthetics are available
through our website or from our:
•

Corporate brochure

• Application related brochures:
			 · Civil engineering		
			 · Groundwater protection
			 · Hydraulic engineering
			 · Landfill engineering
			 · Tunnel applications		
			 · Waterproofing manual
		
• Application related flyers and technical
		flyers with project specific solutions
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