TECCO® stabilizes slopes susceptible to
weathering, prevents breakouts and grows
into one with nature.

TECCO® slope stabilization system:
the cost-effective alternative to
supporting structures, shotcrete
walls and conventional protection
measures.
- steel wire meshes with
a minimum ultimate tensile
strength of 1770 N/mm2
- System components that are
matched to each other act
uniformly over the entire slope.
- larger, arbitrary distances
between nails is possible
- prevents slipping via system
pretensioning of 30 to 50 kN
- laid in 30 x 3.5 m rolls, covering
large surfaces
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Soil, sediment and rock slopes can be stabilized with
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quite a variety of different methods. It’s all the more
important to carefully weigh all of the advantages and
disadvantages before implementation.

Not all slope stabilizations
keep their promises…

1) Shotcrete covers

result. Also, the basis for dimensioning is lacking for

generally stand out as unaesthetic. Since the drainage

adapting the stabilization measures to the existing static

systems are often insufficiently dimensioned or clog at an

soil and rock requirements. All this can lead to liability

early stage, there is a danger of uncontrollable water

problems.

pressure build-up and fine material washing out behind
the shotcrete layer. The result is sudden failure of the

5) Geogrids made of PET

protective structure with possible collapse of the slope.

are only suited to lighter tasks: Creep movements and
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breakouts in the slope soon lead to exceeding the loadTemporary shotcrete constructions, such as trenches, also

bearing capacity and to fracture. Sharp edges, as occur in

hinder the groundwater circulation in the final state.

rock slopes, can easily cut through the grid, and the lim-

They often require removal, entailing high costs.

ited UV-resistance of the geogrid limits its lifespan.

2) Supporting structures
may necessitate extensive, cost-intensive excavation work
and environmentally burdensome mass transport. The
soil material is not incorporated directly into the bearing
structure but rather replaced by a foreign body. The
investment of time and effort is typically very high for the
construction measures. Moreover, the massive structures
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often disturb (or destroy) the natural scenery.
3) Wire rope nets
were used in the past in combination with soil or rock
nails as flexible slope stabilizations. The anchorage is
inflexible and cost-intensive on account of the pre-determined geometric form of the nets and the rigid, narrow
anchor spacing. Connecting the relatively small net surfaces of the individual rope nets to one another also
proves time-consuming – and adaptation to uneven
ground proves difficult. Moreover, the cross clamps are
prone to corrosion.
4) Hexagonal meshes
exhibit limited wire tensile strength and mesh loadbearing capacity. Any rope reinforcements in the mesh
cause a bearing behavior that is non-uniform and difficult to control. The interfaces between panels form weak
points. Undesirable bulges can occur since active pretensioning is practically impossible. These systems become
under load only when the slope begins to fail. Breakouts
are therefore only deterred on a limited basis. Insuffi2

cient protection and constant repair work are often the
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Not just placed as a surface cover:
TECCO® is tensioned and accordingly
provides support
The TECCO® system is appropriate for stabilizing steep
soil, sediment and rock slopes. The main reason: After
cleaning, leveling and profiling the surface, the TECCO®
steel wire mesh can be pretensioned on the slope at a
defined force using soil or rock nails and spike plates. In
short: The mesh adapts to the topography and so prevents not only slides and deformations, but also breakouts.
The TECCO® steel wire mesh is anchored with soil or rock
nails behind the sliding surface layer. Since the finely
meshed panel – also adapts to the slope surface due to
the pretensioning, it prevents earth masses and rock
pieces from breaking out. In other words: Regularly
emptying of pockets, as is usual with conventional wire
nets, is a thing of the past.
The primary nails anchor the steel wire mesh. Additional
short or driven nails are only necessary where the mesh
must be pulled as tightly as possible over uneven surfaces or to close the boundaries. To satisfy special topographical or static conditions, optional boundary ropes
can be built in that are fastened to lateral anchors and

b

b

tensioned against them.

Main nail
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Four components that complement one
another, producing a well thought-out
system.
During the development of the TECCO® slope stabiliza-

3) TECCO® system spike plates

tion system, we made a point of eliminating the disad-

In order to ensure optimal load transmission from soil or

vantages of other methods. The system consists of four

rock anchors to the TECCO® mesh, we have developed

main components that are carefully coordinated with

rigid spike plates that are reinforced with ribbing. They

each other:

allow – via 16 mesh wires being acted upon – an active
pretensioning of the system at 30 to 50 kN.

Boundary ropes
Depending on the situation, the stabilization can be
optimized with boundary ropes – primarily in
uneven terrain or where conditions can be unstable

1) TECCO® steel wire mesh

on the upper edge of the slope.

TECCO® mesh is made of high-tensile steel wire with an

4) TECCO® connection clips

ultimate tensile strength of over 1770 N/mm2 and is

Our high-strength steel wire connection clips enable

manufactured on special machines that we developed

mesh sections to be joined without overlapping and still

ourselves. The wire is sufficiently tough, and does not

guarantee one hundred percent transfer of forces;

behave in a brittle manner. It can be stretched over sharp

obtaining a uniform, homogeneous panel. Installation

rock edges without sustaining damage. The diamond-

requires no tools as the connection clips can easily be

shaped, three-dimensional mesh exhibits homogeneous

inserted by hand.

characteristics with a load-bearing capacity of 150 kN/m

Optional components

TECMAT® erosion control matting
We offer khaki gray TECMAT® erosion control matting for revegetation with hydro or dry seeding. It is
laid in rolls of 25 x 2 m underneath the diamondshaped TECCO® mesh structure, to help promote and
ensure the establishment of vegetation.

in the primary bearing direction (lengthwise). This
makes it demonstrably several times superior to hexa-

Tensile test in longitudinal

TECCO®: Test 1

gonal meshes with or without longitudinal rope rein-

direction

TECCO®: Test 2

forcement. TECCO mesh is supplied in rolls measuring

Hexagonal: Test 1

30 m x 3.5 m.

Hexagonal: Test 2

®

Hexagonal: Test 3
Adapted to the local soil and rock static requirements,
the TECCO® mesh can be anchored in accordance with
our dimensioning concept with commercial soil or rock

Load (kN)

2) Soil or rock nails

nails. With the TECCO® drilling device it is possible to
drill directly through the mesh, even after installation.

Deformation (mm)
2

4

3

4

In harmony with nature – and as
erosion control…
The TECMAT® erosion control mat with irregular loop
structure is designed for application with the TECCO®
slope stabilization system.
The flexible, three-dimensional erosion control mat
made of environmentally-friendly polypropylene is laid
beneath the TECCO® mesh as an underlay. It is pressed
against the slope profile by the TECCO® mesh. The open
three-dimensional loop structure is very adaptable and
therefore hugs the slope. Either wet or dry seeding material can easily be sprayed through – also in smaller local
cavities between the erosion control matting and the
subsoil.
The TECMAT® mat absorbs the impact energy of raindrops on one hand and thereby diminishes washing out
by rainfall. On the other hand, it improves adhesion for
quick and sure root establishment and so favors successful revegetation of the slope – even in extreme
locations.
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The RUVOLUM® dimensioning concept
ensures that TECCO® holds what it
must.
Targeted material tests provide a
solid concept basis.
The Bavaria Regional Trade Institute LGA (Landes-Gewerbeanstalt in Germany) and other independent testing institutes have validated the load-bearing performance of the TECCO® system in numerous laboratory
tests (longitudinal and transverse pulling direction,
connection clips, perforation with/without soil and
shearing). In particular the interaction of the system
elements mesh/spike plate/anchorage were also tested
and the ultimate tensile strength and bearing resistance
determined. Tests of the mesh connecting elements
moreover verified that the load-bearing capacity of the
system demonstrably achieves 100 % – thanks to the
TECCO® connection clips – also on the interfaces.
Dimensioning and optimizing:
The RUVOLUM® dimensioning
model serves both purposes…
Input parameters for the dimensioning of TECCO® slope

RUVOLUM® ensures demonstrable protection.

stabilizations, are among others, the measured data that
we have obtained from experiments and tests. The

Dimensioning with the RUVOLUM® model is based

Our investigations result in demonstrations of protection

RUVOLUM® model permits us to determine the maximal

on two investigations:

that cover the following factors, among others:
- slipping parallel to the slope

effective forces on the fastening points (nails) as a function of slope gradient, soil or rock condition, critical layer

1. Instabilities near the surface and parallel to

- perforation of the mesh

thickness and nail spacing. At the same time, the dimen-

the slope

- combined stress on the nails

sioning model considers earthquake-induced slope insta-

If the surface layer threatens to slip against a firmer

- shearing of the mesh on the edge of the spike plate

bilities and slope-parallel water-streaming pressures.

subsoil, it must be held together as a whole by nailing.
The number and configuration of the nails must be

Based on the calculations, the TECCO system allows
®

dimensioned according to the calculated forces.

optimal adaptation to the soil and rock static requirements and allows choosing the nailing configuration in

2. Local instabilities between the nails

accordance with the local conditions. This increases the

Where local instabilities also occur between the nails,

appropriate bearing resistance of the slope safeguard

we calculate the absorption capacity of the entire

and ensures a solution that has cost-optimized, dimen-

“nailing/mesh covering” system.

sioning.
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Superficial slope-parallel

Local instabilities between the

instability

individual nails

One more reason that makes TECCO® slope
stabilizations very economical: the corrosion
protection concept.
Basically we supply the spike plates hot-dip galva-

GEOBRUGG ULTRACOATING® surpasses even SUPERCOATING® three-

nized, the connection clips and the TECCO mesh with

fold:

the zinc/aluminum coating GEOBRUGG SUPERCOAT-

The cross sections illustrated below show a comparison of wires treated with GEOBRUGG SUPERCOATING® and

ING or GEOBRUGG ULTRACOATING , the 3rd gen-

hot-dip galvanization. The pictures were taken by an electron microscope after the wires had been exposed to

eration of our zinc/aluminium coating. This consider-

environmental influences for 14 years. GEOBRUGG ULTRACOATING® even surpasses this comparison three-fold.

®

®

®

ably improves the corrosion resistance of the wires in
the connection clips and in the TECCO® mesh: comparison tests with galvanized wires demonstrate a

1

working life ten times longer for wires treated with

1

2

ULTRACOATING®, and three times longer for those

2

treated with SUPERCOATING .
®

3

3

GEOBRUGG ULTRACOATING®:
The intelligent kind of coating
Like with Supercoating, the wires first run through a zinc

GEOBRUGG SUPERCOATING®

Hot-dip galvanizing

bath and afterwards a zinc/aluminum-bath. The result is

(1) smooth surface (aluminum oxide layer)

(1) heterogeneous surface (zinc), partially complete

an eutectic alloy with 5% aluminum, 94.5% zinc and

(2) homogeneous coating (zinc/aluminum)

0.5% of a special add-on. Thanks to this the smooth

disintegration and/or already with rust formation
(2) hard zinc layer (iron/zinc)

(3) wire (Fe)

(3) wire (Fe)

surface remains after being attacked by corrosion, since
the corrosion leads to a reduction of the zinc layer and to
formation of an aluminum oxide layer. This latter guar-

GEOBRUGG ULTRACOATING® in the salt spray test

antees the protected object an economical lifespan even

In the salt spray test (NaCI) according to EN ISO 9227/DIN 50021/ASTM B117, with ULTRACOATING® it takes ten

in corrosive environments (roads, railways, industry,

times longer for 5% dark brown rust to occur than with zinc. In order to achieve the same corrosion protection as that

coastal and volcanic regions).

provided by 150 g/m² ULTRACOATING®, it would be necessary to apply 1500 g/m² with hot-dip galvanizing.

conventional galvanizing
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Behavior in the salt spray test
GEOBRUGG ULTRACOATING®
GEOBRUGG SUPERCOATING®
Hot-dip galvanizing

Required coating (g/m²)

GEOBRUGG SUPERCOATING® / ULTRACOATING®

Exposure in hours until the occurrence of 5% dark-brown rust
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Required coating thicknesses
to achieve the same performance for 2900 hours
of salt spray test until the occurrence of 5%
dark-brown rust
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He who chooses TECCO® saves at
installation time, and more than ever
on maintenance…
The installation: Exceptionally
simple and therefore also safe(r).
In contrast to other stabilization measures such as supporting structures, for example, costly excavation work is
omitted: The slope is only cleared of vegetation, shrubs
are cut to the trunk, and the slope is leveled. Thanks to
the flexibility of TECCO® mesh, site-specific, natural
slope forms can be preserved without problems. Depending on the project requirements, measures against erosion and for drainage need be implemented, only when
appropriate.
The high-tensile strength of the steel wire mesh, in comparison to conventional meshes, permits significantly
larger nail spacing, which token combined with the
installation-friendly connecting elements, considerably
simplifies installation. Since the mesh can be laid out
before nailing, it already affords a baseline protection
during the installation work. To make this possible, we
developed the TECCO® drilling aid: It allows drilling
through the laid-out mesh panel, without damaging the
corrosion protection. In addition, easily understood
installation instructions simplify the installation.
Maintenance: Less is more!
In general, no maintenance is required provided that the
slope stabilization system is correctly installed, fastened
and pretensioned, and has not been damaged through
external influences. The main reasons for this:
The active pretensioning reduces
bulges and prevents breakouts.
The TECCO® steel wire mesh can be pretensioned against
the subsoil via nailing and spike plates, a pretensioning
force of 30 to 50 kN is applied to the mesh. The resulting
compressive forces act on the slope’s surface to prevent
bulges and outbreaks – thereby making related maintenance work unnecessary. The targeted application of
reinforcing elements (e.g., special anchor plates or wire
ropes) permits massive increases in the safety factor of
the stabilization measures on a project-specific basis.
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And now for some good
examples…

1)

Stabilization of a river embankment

1

2

3

5

6

7

8

2/3) By-pass before and after the slope stabilization
4)

Unobtrusive rockslope stabilization

5/6) Slope before and after revegetation
7)

Mesh cut-out bridge pillar

8)

Stabilization of an old block wall

4
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Factors crucial for project owners,
designers and planners…
In the long run, the TECCO® slope stabilization system

- When properly constructed, the TECCO® slope stabili-

has proven to be as effective a measure as it is econom-

zation fundamentally remains maintenance-free.

ical. The summary below outlines the most important

- In contrast to shotcrete, TECCO® mesh prevents a
dangerous and uncontrolled water pressure buildup.

reasons why:

- The TECCO® system holds back later slope failures or
Dimensionability, documentation
and ecology

breakouts.

Competent, project-specific
advice and planning
- As our client you can make use of our know-how from
numerous projects that we have carried out on all
continents and with the most varied geologies.
- Our engineers will support you and your local plan-

- Laboratory tests and long term experiments under the

ners with the dimensioning of the protective measure.

most varied environmental conditions document that

- We work with RUVOLUM®, the TECCO®-specific

system components that are design-engineered, con-

a very long lifespan is achieved, even in corrosive en-

dimensioning model that meanwhile has stood

ceived as a whole and functionally coordinated with

vironments (coastal or volcanic regions) and in areas

the test in hundreds of cases, in order to plan

one another.

with intensive winter service (salt).

solutions that satisfy the existing risk situation and

- The TECCO slope stabilization system consists of
®

- The load-bearing performance of the TECCO® system,
load transmission of the anchorage via the spike plate

- Willful destruction of the mesh is only possible with

the topographical conditions.

special tools because of the high-tensile wire quality.

to the mesh, the ultimate tensile strength and the
bearing resistance have been tested and validated by
the LGA (Landesgewerbeanstalt) in Nürnberg and
other independent testing institutes in numerous
laboratory experiments. We are happy to give you
access to the relevant documents.
- With the RUVOLUM® dimensioning concept, the
measure is optimally dimensioned for the soil and
rock static requirements. In order to simplify the dimensioning, we have developed our own software.

Versatile areas of application – one example
The TECCO® slope stabilization system is ideally com- crete rails can also carry forces from slope movements

- The active pretensioning of the high-tensile TECCO®

binable with reinforcements in road zones. Where an

and direct them into the stable subsoil – via vertical

mesh prevents later breakouts and visible defor-

existing road requires widening on the valley-side or

micropiles arranged in pairs, combined with nails

mations. The liability risk is thus reduced to a mini-

where deformations have occurred in the shoulder

driven in with a upslope incline. To secure the slope

mum.

zone, the placing of concrete beams is frequently the

below the road the upper boundary rope of the TECCO®

most economical solution. At the same time the con-

mesh is simply fixed to the concrete beam by eyebolts.

- Thanks to its matt-finish aluminum galvanization,
TECCO® mesh blends unobtrusively into the landscape.
- From the viewpoint of landscape protection, less
foreign matter needs to built into the slope, since a

Concrete beam

lighter mesh can be constructed with the high-tensile

Road

steel wire, meaning that fewer anchor points are re-

stabilization is hardly visible, and often not at all.
Assured quality, no maintenance,
long lifespan
- Geobrugg manufactures TECCO® for the particular
geographic region at four locations on three continents with identical, self-developed machines.
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Loess/Slope loam
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- After a natural or directed revegetation, the TECCO®

Backfill

Anchors/nails

CC

can simply be removed and recycled.

Mudstone

TE

quired. At the end of its lifespan, the TECCO® mesh

Dowels/micropiles

Factors that convince the building
contractor…
Thanks to well thought-out overall construction with
light-weight components and just a few installationfriendly component parts, TECCO® slope stabilizations
can be installed with minimal effort and cost. The
following points are decisive:
Fewer laborers, less drilling
- The slope must only be cleared of vegetation and
leveled. No additional excavation work is necessary.
- Since the number of soil or rock nails – in comparison
to conventional meshes and rope nets – is optimized
and the distances between them are correspondingly
greater, the outlay for drilling work is reduced.
- With the TECCO® drilling aid you can drill directly
through the TECCO® mesh that has already been laid
out. On one hand this affords a certain stabilization
of the subsoil even before nailing (occupational protection for the installers). On the other hand this
procedure also allows additional nails to be set later,
as necessary.
Simplest installation in shortest
time
- With the well-illustrated installation instructions in
the product manual, your construction unit will
complete the installation with the few and simple
components quickly and flawlessly.
- Each TECCO® roll (30 m x 3.5 m) will cover a slope
surface of 105 m2 in one work step. Compared with
conventional meshes this means significantly fewer
seams of interfaces (reduced installation effort) and
only the smallest overlapping area (minimal mesh
loss).
- With the TECCO® connection clips the mesh sections
can be joined swiftly and reliably by hand without the
need of tools.
- It’s no problem to shorten the TECCO® rolls to the
required measure or to sew them together, and the
cuts can then be reused, so that there is no wast
material.
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From the technical view…

Geobrugg, a reliable partner

TECCO®-mesh

It is the task of our engineers (and partners) to analyze

Mesh shape

the problem together with you in detail and then,

Mesh size

inscribed circle diameter of mesh 65 mm

together with local consultants, to present solutions.

Mesh width

83 x 143 mm (+/- 3%)

Painstaking planning is not the only thing you can

Number of meshes transversal

12 pcs/m

expect from us, however; since we have our own

Number of meshes longitudinal

7 pcs/m

diamond

production plants on three continents, we can offer not
only short delivery paths and times, but also optimal

TECCO® steel wire

local customer service. With a view towards a trouble-

Wire diameter

3.0 mm

free execution, we deliver preassembled and clearly

Three-dimensionality

total height of mesh 11.0 mm (+/- 1 mm)

identified system components right to the construction

Tensile strength

min. 1770 N/mm2

site. There we provide support, if desired, including

Material

high tensile carbon steel

technical support – from installation right on up until
acceptance of the structure.

TECCO® mesh standard roll
Mesh edges

knotted

About “product liability”

Roll width

3.5 m

Rockfall, slides, mudflows and avalanches are natural

Roll length

30 m

events and therefore cannot be calculated. This is why it

Total surface per roll

105 m2

is impossible to determine or guarantee absolute safety

Weight per m

1.65 kg

for persons and property with scientific methods. This

Weight per mesh roll

2

175 kg

means that to provide the protection we strive for, it is
imperative to maintain and service protective systems

TECCO® corrosion protection

regularly and appropriately. Moreover, the degree of

Corrosion protection

GEOBRUGG ULTRACOATING®

Coating

min. 150 g/m2

(94.5% Zn + 5% Al + 0.5% special add-on)

protection can be diminished by events that exceed the
absorption capacity of the system as calculated to good
engineering practice, failure to use original parts or
corrosion (i.e., from environmental pollution or other

Subject to change without notice.

Geobrugg AG
Protection Systems
Aachstrasse 11 • CH-8590 Romanshorn • Switzerland
Phone +41 71 466 81 55 • Fax +41 71 466 81 50
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outside influences).

