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TXI-010 rockfall protection barrier:
Because even small events can have
devastating effects.

The TXI-010 rockfall protection
barrier
- protects against impacts up
to 100 kJ
- conforms to guidelines in tests
with 25 m/s fall velocity
(320 kg from 32 m)
- deflects minimally in a 100 kJ
event
- can be installed simply and
quickly

The TXI-010 rockfall protection barrier
can easily stop whatever might crash
through any car roof.
Even a 20 kg stone can cause
immense damage.
100 kJ: The energy for which our TXI-010 is tested
corresponds to a weight of 320 kg (704 lbs) impacting at
90 km/h (56 mph). The effect that a stone weighing only
20 kg (44 lbs) free-falling from a height of 32 m (105 ft)
can have on an object is clear from the picture of the
compact car on the title page – although the impact
energy was only approx. 6 kJ, the consequences for the
vehicle and its occupants would be absolutely fatal.
An unsuitable rockfall protection
fence gives a false sense of
security!
Only protective measures that deform elastically and
plastically in an event can stop the impact successfully.
Conventional rigid solutions are easily overtaxed in
smaller events. Whatsmore, they are not tested; the
impact energy absorption capacities are unknown, and
therefore they pose incalculable risks to road or rail
traffic, or important infrastructure.
In other words: The required level of protection can only
be ensured by installing thoroughly tested protective
structures with documented evidence of performance,
based on their behavior at maximum impact energies.
So discuss your protection requirements with our
specialists – we will advise you with a project-specific
hazard analysis and a strategy for effective protective
measures, using standard rockfall simulation programs.
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Accurately coordinated
components that work together
as a whole:
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Our engineers have left nothing to chance in the
development of the TXI-010 rockfall protection barrier,
whether in the functional or the mechanical aspects. They
have also considered the installation – the individually
lightweight components are easy to install.
1) The mesh: TECCO® G80-4mm
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The high tensile mesh which comprises the primary fabric
of the protective barrier is a further development from
our TECCO® slope stabilization system. TECCO® G80
mesh consists of a robust strength wire with a diameter
of 4 mm that is distinguished by its high impact strength
and a nominal tensile strength of 1770 N/mm2. The
breaking load of individual wires is. approx. 2.2 metric
tonnes, which corresponds to the weight of a larger
midsize passenger car. TECCO® G80 mesh has a bearing
resistance of 190 kN/m’. The mesh is supplied in rolls 15
or 30 m in length, and in structure heights of 2 or 3 m.
Thanks to the narrow mesh openings, a secondary mesh

residual energy out of the TECCO® mesh without

panel is not required.

damaging the ropes. The rope’s breaking load is not
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diminished by activation of the brakes.
2) Posts and ground plates
The posts, already welded to the ground plate, are

5) The spiral rope anchor

offered in heights of 2 and 3 m. Whether in unconsolidated

What can bend, does not break. The head of our anchor

soil, concrete foundation or rock, the ground plate can be

is flexible and hence not sensitive to impact. The spiral

quickly and easily installed with at most three anchors. In

rope is made of steel wires with a tensile strength of

order to avoid damage to the ropes, rounded edges are

1770 N/mm2. In short: Our spiral rope anchors are

used in the areas having rope contact, utilizing shackles

superior to conventional rod anchors – not least because

for guides at the ground plate and post heads.

they also are suitable for transferring forces in the
pulling direction that can deviate by up to 30 degrees

3) Support rope-mesh connection

from the borehole axis without loss of load-bearing

with HELIX springs

capacity.
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TECCO® mesh is easily fastened with HELIX springs to the
top and bottom 14 mm support ropes. Double springs in
the region of the post heads and the ground plates create
so-called “flex zones” that prevent a concentration of
forces on the fastening points.
4) Four lateral brake rings
At 60 m barrier intervals, the support ropes are laterally
anchored on their ends via brake rings to rope anchors.
In larger events, the brake rings contract and dissipate
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The TXI-010 rockfall protection barrier
successfully stops 320 kg (704 lbs)
at v = 25 m/s (82 ft/s)!
The TXI-010 rockfall protection barrier absorbs impact

- The use of uniform, prefabricated projectiles in free

energies up to max. 100 kJ – which corresponds to a 320

fall allows us to exactly determine the impact velocity

kg (704 lb) concrete block, 52 cm (21 in) on a side,

and energy in advance.

impacting the protection barrier in free fall from a height
of 32 m (105 ft) at 90 km/h (56 mph). In a maximal

- The intended point of impact is achieved with high
precision.

event of 100 kJ the stone would be successfully stopped
as follows:

This guarantees the reproducibility of tests under exactly
identical conditions. The Swiss Federal Institute for

The stone impinges on the TECCO® mesh, which transmits

Forest, Snow and Landscape Research (WSL) and the

the forces further via the HELIX springs to the support

Engineering Geology Committee of the Transportation

ropes. These then transmit any residual forces via the

Research Board as well as the School of Mines in the USA

posts into the brake rings and anchors. The TECCO®

have supervised the tests of the TXI-010 protection

mesh first absorbs energy in this process. The brake rings

barrier. The results were recorded and retained in a

are only activated in events with greater impact energies.

report. Clients and planners thus receive the evidence of

Moreover, the flex zone prevents a concentration of forces

performance concerning maximum impact energy,

on the post heads and bases which might otherwise be

anchor forces, deflection and residual useful height and

vulnerable to damage.

can translate the measured results into the project
design.

The protection barrier deflects at most 2.15 m (7.05 ft) in
a 100 percent event and can thus be installed cor-

We always test the worst-case

respondingly near to the object to be protected. The

event.

residual useful height of the protection barrier after

In natural rockfall events, as a rule, the velocity of the

impact will still be 85% in the section sustaining the hit,

impinging masses lies between 10 and 25 m/s. With this

which is 2.5 m (8.2 ft) for a 3 m (9.85 ft) barrier height.

in mind, we test in conformance with the guidelines at 25

Thus the protective effect remains largely preserved

m/s (82 ft/s) or 90 km/h (56 mph).

while awaiting clearing of impact debris.
Would you like more information about the test
For low-energy protection

procedure? We will be happy to provide you with detailed

barriers, high levels of protec-

documentation.

tive effect can be ensured only
with worst-case testing.
We provide the evidence of performance from the facility
where we also test our rockfall barriers for 5000 kJ – in
the vertical test facility. The test procedure conforms with
the guidelines of the Swiss Federal Office for the
Environment (FOEN) for certification of protective nets
against rockfall:
- Ground contact by the projectile during the course of
deceleration, which can falsify the results in oblique
fall, is impossible with vertical fall.
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The Geobrugg corrosion protection concept
is one of many reasons the TXI-010 rockfall
protective barrier is very economical.
In principle we supply all steel components (posts,

GEOBRUGG ULTRACOATING® surpasses even SUPERCOATING®

ground plates and brake rings) hot dip galvanized, and

three-fold:

the TECCO mesh and often the ropes with GEOBRUGG

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

SUPERCOATING or GEOBRUGG ULTRACOATING ,

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

the 3 generation of our zinc/aluminium coating. This

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

®

®

®

rd

considerably improves the corrosion resistance of the
wire: comparison tests with galvanized wires demon
strate a working life ten times longer for wires treated

1

with ULTRACOATING®, and three times longer for
those treated with SUPERCOATING®.

2

GEOBRUGG ULTRACOATING®:
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the intelligent type of coating.
Like with Supercoating, the wires first run through a zinc
bath and afterwards a zinc/aluminum-bath. The result is
an eutectic alloy with 5% aluminum, 94.5% zinc and
0.5% of a special add-on. Thanks to this the smooth
surface remains after being attacked by corrosion, since

GEOBRUGG SUPERCOATING®

Hot-dip galvanizing

(1) smooth surface (aluminum oxide layer)

(1) heterogeneous surface (zinc), partially complete
disintegration and/or already with rust formation

(2) homogeneous coating (zinc/aluminum)

(2) hard zinc layer (iron/zinc)

(3) wire (Fe)

(3) wire (Fe)

the corrosion leads to a reduction of the zinc layer and to
formation of an aluminum oxide layer. This latter
guarantees the protected object an economical lifespan
even in corrosive environments (roads, railways, industry,
coastal and volcanic regions).

GEOBRUGG ULTRACOATING® in the salt spray test
In the salt spray test (NaCI) according to EN ISO 9227/DIN 50021/ASTM B117, with ULTRACOATING® it takes ten
times longer for 5% dark brown rust to occur than with zinc. In order to achieve the same corrosion protection as that
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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dark-brown rust
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What tips the scales for clients
and planners?
In the long term, the TXI-010 rockfall protection barrier
proves to be as effective a solution as it is economical.
The following compilation of the most important reasons
shows why:

- The proof for the absorption of multiple impacts was
also substantiated.
- The zinc-aluminium galvanizing gives the TECCO®
mesh a darker, non-shining appearance compared to

the most variable environmental conditions document
that a very long lifetime is ensured, even in corrosive
environments (coastal or volcanic regions) and in areas
with intensive winter road service requirements (salt).

alternatives using normal Zinc-only galvanization,
Proofs of effectiveness,
documentation and ecology

thereby minimizing the visual impact of the TXI-010.
- From the viewpoint of landscape protection and

consulting and planning.

- Test reports on the 100 kJ vertical test, fully compliant

aesthetics, less foreign matter is integrated into the

- Our engineers will, at your request, meet with you

with the test procedure guidelines, are available

slope. Because the mesh is made from high tensile

locally – together with local planners – to analyze

from the Swiss Federal Research Institute for Forests,

steel wire, the mesh can be lighter, only one layer of

Snow and Landscape (WSL) and from public agencies

netting fabric is needed, and also the post spacing can

- In order to provide solutions that satisfy the particular

in the USA.

be wider, meaning less materials on the slope subject

risk situation and the topographical conditions, we

to being seen.

work with a simulation model that has stood the test

- The maximum deflection of 2.15 m (7.05 ft) for an
speed cameras and measurement data).
- It has been repeatedly proven in tests that a residual

your protection needs in detail.

of time in hundreds of cases.

impact energy of 100 kJ is documented (by high
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Competent, project-specific

Minimal servicing, maximal life
span

useful height of 85% is retained in the impact section

- No maintenance after daily events.

after a maximal event.

- Laboratory tests and long term investigations under

What tips the scale for the installing
contractor.
Thanks to well thought out construction details with

TECCO® mesh being rolled out

lightweight components and a small number of easyto-install individual components, our rockfall protective
barriers can be installed with minimal investment in
time and effort. The following points are decisive:
Less drilling required
- The maximum deflection of 2.15 m (7.05 ft) in the

Installing the TECCO® mesh with

impact section permits placing the protective barrier

temporary shackles on the support ropes

near the object to be protected. Thus, lightweight

and with shackles on the vertical ropes

construction equipment that can be equipped with
a mounted drilling device is usually sufficient for
the drilling work.
- Following the product manual, drilling in uncon
solidated soil and rock can be carried out before

Final installation of the TECCO® mesh

delivery of the posts and mesh. On request we can

with HELIX springs

also deliver drill templates for placement of the
anchors in the concrete foundations in advance
of receiving the other materials.
- Fewer anchorages are needed for post spacing of,
for example, 10 m.
- Since no retaining ropes are needed, anchorages
for them are also not required.
Simplest installation in the
shortest time
- Using the well-illustrated installation instructions
in the product manual, your crew will be able to
complete the installation quickly and flawlessly.
- The number of installation steps is reduced, since posts
and ground plates are already single units at delivery.
- TECCO® mesh is available in 15 or 30 m lengths and
can therefore be installed in up to three sections in
the same work step by simply unrolling it as needed.
- HELIX springs replace the time consuming lacing
with seaming rope.
- Thanks to the small mesh opening size, there is no
need to add a secondary mesh, thereby eliminating
the material cost of the secondary mesh and the labor
intensive installation of the secondary mesh.
- Only two brake rings per 60 m (197 ft) of barrier
must be built into both the top and bottom laterally
anchored support ropes.
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Geobrugg: A dependable partner
with a worldwide presence.
It is the task of our engineers (and partners) to analyze

About Product liability

TXI-010 rockfall protective barrier:

the problem together with you in detail and then,

Rockfall, slides, mudflows and avalanches are natural

The important facts

together with local consultants, to present solutions.

events and therefore cannot be calculated. This is why it is

Painstaking planning is not the only thing you can expect

impossible to determine or guarantee absolute safety for

Type

TXI-010

from us, however; since we have our own production

persons and property with scientific methods. This means

Energy class*

1 (100 kJ)

plants on three continents, we can offer not only short

that to provide the protection we strive for, it is imperative

TECCO® mesh type

G80-4

delivery paths and times, but also optimal local customer

to maintain and service protective systems regularly and

Wire Ø

4 mm

service. With a view towards a trouble-free execution, we

appropriately. Moreover, the degree of protection can be

Mesh Ø

80 mm

deliver preassembled and clearly identified system com-

diminished by events that exceed the absorption capacity

Post type 2 m

HEB 140

ponents right to the construction site. There we provide

of the system as calculated to good engineering practice,

Post type 3 m

HEB 160

support, if desired, including technical support – from

failure to use original parts or corrosion (i.e., from envi-

Distance between posts

6 - 12 m

installation right on up until acceptance of the structure.

ronmental pollution or other out-side influences).

Rope diameter min.

12 mm

Rope diameter max.

14 mm

Per 60 meters structure length:
Number of brake rings in support rope

4

Structure height min.*

2m

Structure height max.*

3m

max. displacement distance**

2.15 m

min. residual useful height
impact section**

85 %

min. residual useful height
adjacent section

100 %

max. lateral anchor load**

120 kN

* according to Swiss guideline **in compliance with WSL test
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