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What is the purpose of this brochure?

This brochure offers an insight into the product range of
TRUMER Schutzbauten GmbH, which specializes in
protection against natural hazards.

Basic information on fundamental product specifications is
provided in the subject areas:

- Rockfall protection

- Slope stabilization

- Debris flow and shallow landslide protection

- Avalanche protection

Detailed information on each of these topics can be found in
separate brochures and on our website at www.trumer.cc

What are the challenges posed by natural hazards?

Coping with natural hazards is a complex challenge, as they occur
unpredictably in time and space and often exhibit complex
behavioral patterns. They often occur in locations that are difficult
to access, making it challenging to install protection measures.
Furthermore, the increasing impact of climate change and
urbanization on society requires adaptable and effective protection
systems in order to safeguard the population from the
consequences of natural hazards.

How does TRUMER help with these challenges?

- TRUMER offers safe, effective and economical solutions to
minimize the effects of natural hazards before and during an
event.

- Thanks to the proven development of special solutions,
TRUMER helps design and manufacture individualized protection
adapted to site-specific natural hazards.

- TRUMER strives to improve the safety and reliability of
protective structures against natural hazards - taking into account
national and international standards - for safety without
compromise.

TRUMER

Schutzbauten

About us

What sets us apart

Rockfall protection

Slope stabilization

Debris flow protection

Avalanche protection

Research &
development

Support & service
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» Who we are

TRUMER Schutzbauten - your competent and experienced partner when it comes to structures for
protection against natural hazards. TRUMER was founded in 1991 in Obertrum near Salzburg,
Austria. Our globally active teams consist of experienced engineers, geologists and technicians who
develop projects and product solutions, which are fabricated in our state-of-the-art production facility.

We offer solutions for protection against natural hazards such as rockfall, unstable
slopes, debris flows, shallow landslides and avalanches.

True to our principles:

Safety through competence - Safety without compromise

» What we do

As one of the world's leading companies in
geohazard mitigation, TRUMER Schutzbauten
uses its many years of experience to develop
and produce protective structures to protect
communities and infrastructure.

In order to meet the variable and complex chal-
lenges in natural hazard protection, we are con-
tinuously working together with geotechnical
engineers, installation companies and acade-
mic and government agencies on the further
development of our protection systems within
the framework of international cooperation.

With our expertise, we develop, produce and
supply customized protective structures that are
adapted to the specific conditions and require-
ments at the installation site.

Our EN 1090 certifications enable us to manu-
facture complex steel construction products for
individually dimensioned protection systems
and to guarantee the reliability of our protection
systems through consistent in-house production
control.

As an ISO 9001 certified company, the proces-
ses outside of production are therefore also
strictly implemented as part of our quality ma-
nagement system in order to guarantee safety
without compromise for our protective structu-
res.

TRUMER offers comprehensive advice and
support for the protection of natural hazards,
including the planning, installation and mainte-
nance of protective structures, as well as cus-
tomized solutions and calculation tools for our
customers.




What sets
us apart
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LABDA FRAMEWORK

By omitting uphill anchoring and the A self-supporting post structure
easy-to-open Omega-Net, subse- ad developed to withstand the
quent clearing of debris is highest load requirements of
extremely straightforward. debris flows and avalanches.

SIMPLE CLEARING

MR~

HIGH-STRENGTH NETTING

TRUMER nettings are equally strong .
in the longitudinal and transverse > S
directions and are available invarious = Q ,
strengths, such as the Sigma 50/3.2
made of 1770 N/mm? wire with 150 kN/m
tensile strength in both directions.

SPIKE PLATES

The chamfered corners in combina-
tion with two welded-on round bars
ensure optimum interlocking between
the spike plate and netting.
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The foldable Flexnet can be pre-
assembled for installation on the
posts. The net is extremely robust
and flexible thanks to its structure
of individual wire rope strands.

AVT BRAKE ELEMENT SIMPLE ASSEMBLY

These steel coils plastically deform Simple and time-saving installation
when a load is applied to help dissipate is guaranteed thanks to optimized
energy. As no moving parts are used, connectivity between components.
they are one of the safest and most

reliable brake elements in the industry.

OMEGA-NET

The Omega-Net is made from
robust spiral rope strands that
deliver high performance and are
FLEXNET characterized by flexibility and

efficient energy dissipation.
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Rockfall is typically the result of various detachment pro-
cesses where rocks and boulders break loose from rock
faces, slopes or embankments. The most common causes
of rockfall are weathering and erosion, seismic activity or
human influence.

To limit the consequences of falling rocks and boulders, our
dynamic rockfall protection systems are used as technical
protective measures in transit and deposition zones.

TRUMER offers tested protection systems of all energy
classes from 100 kJ to over 4500 kJ (classes 0 - 8), which
have been tested and evaluated in accordance with EAD
340059-00-0106. They also fulfill the strict requirements of
the Austrian and Swiss application guidelines.

TRUMER rockfall protection fences are characterized by
their simplicity and high safety reserves.

More information
and our brochure
Rockfall Protection
are available at...




» Maximum safety, advanced
technology, certified quality

» HINGED POST SYSTEMS

Hinged rockfall protection systems have a base plate
that is independent of the post. This type of system
is the most commonly installed rockfall protection
fences. They have a lower weight - especially lighter
posts - and are therefore simple, flexible and
adaptable to the most extreme site conditions.

» FIXED POST SYSTEMS

Fixed post rockfall protection systems consist of
stronger posts with an integrated base plate. The
result is a self-supporting post that does not require
retaining ropes at the post head. The advantages
are the smaller footprint of the structure and the
ease with which it can be cleared after an incident.

» HYBRIDS & ATTENUATORS

In hybrid and attenuator systems, no lower bearing ropes
are used at the post bases. Falling debris is allowed to
pass through the system in a controlled manner to be
deposited at the foot of the embankment.
The advantage of hybrid and attenuator systems is
that clean-out of the system is greatly simplified, with
lower overall maintenance efforts required.

» VERSATILITY » QUALITY MANAGEMENT

Thanks to our wide range of rockfall TRUMER Schutzbauten GmbH is certified
protection systems, we are remarkably according to ISO 9001. Our effective quality
adaptable to different needs and conditions. management control guarantees the highest

quality and durability of our protection systems.




Unstable slopes occur when the stability of a natural
slope or an artificial slope is disturbed. Causes of

unstable slopes include changes in the amount and
intensity of precipitation, ground water, ground

shaking, undercutting or other extreme events.

These various causes are exacerbated by climate
change.lt can therefore be assumed that the number and
frequency of the occurrence of unstable slopes will increa-
se significantly in the future.

The use of anchored wire netting and cable

nets are a primary measure against the detachment of
individual blocks or the disposition of unstable area. Furt-
hermore, they offer nature the opportunity to reclaim sta-
bilized areas with new vegetation.

More information
and our brochure
Slope Stabilization
are available at...




» Isotropically loadable slope, rock
and single block stabilization

» DRAPE NETTING

In drape netting systems, wire mesh or wire rope nets
are suspended at the crest of the rock slope with a
bearing rope. From this upper rope, nets or netting
hang like a curtain in front of the rock face. Debris
can still come loose from the rock, which are then
transported in a controlled manner behind the system
and deposited at the toe of the slope, typically in a cat-
chment ditch, where it can be cleaned out during routine
maintenance.

» ANCHORED NETTING

Anchored or nailed slope stabilization systems consist
of netting that is fastened in a grid with rock or soil
nails and spike plates. The spacing and installation
location of the nails is determined by the design

event and the topography of the slope. The system

is designed to withstand the loads and retain the
material in place, thus stopping erosional processes.

» ANCHORED CABLE NETS

As with wire mesh netting, cable nets are also attached
to the slope using soil or rock anchors and spike plates.
The decisive difference is the load-bearing capacity.

With wire rope nets, such as the Omega-Net or the
diagonal cable net, very large blocks can be held
back.

» REVEGETATION » FREE DRAINING

The stabilization of embankments promotes The free drainage of embankment protection
natural revegetation, which contributes to the systems ensures effective drainage of pore and
long-term preservation and promotion of fissure water and allows the infiltration of

ecological diversity. precipitation.




* DebrisFlow -+ 7.
Protection

Debris flows consist of eroded slope debris, boulders and
sometimes tree trunks, which are transported in a fine mat-
rix and mainly occur in torrents or on mountain slopes. The
triggering factors are typically heavy rainfall, snowmelt, de-
forestation and changes in land use or a combination of
these.

Like rockfall protection fences, debris flow barriers are er-
ected in the transit area of the debris flow or at the foot of
the slope. The barriers not only hold back the moving and
highly liquefied slope debris, but also detached boulders,
tree trunks and other debris. The bound water is largely
drained and continues to flow down the channel.

More information
and our brochure
Debris Flow Protection
are available at...

www.trumer.cc



» Extremely resilient, robust,
absolutely reliable

» GULLY NETS

Gully nets are installed in narrow, topographically
confined channels such as gullies or debris torrents.
The systems are dimensioned depending on geome-
try and based on the site-dependent characteristics
of the debris flow process.

» DEBRIS FLOW PROTECTION WITH POSTS

For open-slope applications or channel structures with
spans over 15 m or with large loads, hinged post, fixed
post or lambda frames are used. Barriers with lamb-
da frames offer the advantage of fully protected
support of the posts and ease of cleanout follo-

wing an event. Project-related parameters are

always taken into account when dimensioning the
systems.

» SHALLOW LANDSLIDE BARRIERS

Shallow landlside barriers combine many of the proper-
ties of rockfall protection and debris flow barriers. In
their overall appearance, they look like conventional
hinged post rockfall protection fences, but have
stronger post cross-sections and are more robust,
with tighter post spacing in order to withstand the
high loads.

» PROJECT-SPECIFIC » MAINTENANCE EFFICIENT

TRUMER works with our clients to find the For each project, the long-term requirements of
optimum solution thanks to customized ownership and maintenance are considered,
and precise dimensioning and effective especially with the needs for cleaning the system

layouts. after an event.
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 Avalanch
Protectio

Avalanches occur when unstable snowpack begins to move.
The main causes are typically extreme amounts of new snow
and snow drifts as well as temperature fluctuations in combina-
tion with unfavorable slope inclinations and slope exposures.

TRUMER avalanche protection is a durable technical solution
that delivers maximum safety. The combination of a robust
support structure together with the unique properties of the
TRUMER Omega-Net provides reliable protection against ava-
lanches.

Static snow retention structures are dimensioned in accordan-
ce with the Austrian ONR 24806 or the Swiss guideline "Defen-
se structures in avalanche starting zones" in combination with

the parameters at the installation site.

More information
and our brochure
Avalanche Protection
are available at...
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» Avalanche prevention in harmony
with nature and the landscape

» SNOW NETS

TRUMER snow nets act as an effective mitigation mea-
sure to prevent avalanches in their first stage of occur-
rence that could lead to damage in downslope areas.

They are used for snow pack with depths of between
2.0 m and 4.5 m (Dk).

» SNOW RAKE

Snow rakes are also installed in initiation zones
in order to prevent avalanches from occurring. In
contrast to snow nets, snow net rakes are used

as a lightweight alternative for snow depths of up
to 2.5 m (DK).

» SNOWCATCHER

As a dynamic system, the Snowcatcher is installed in the
avalanche run-out and deposition zones. It serves to
reduce the run-out length and filter out dense, de-
structive elements of the avalanche in order to
greatly reduce the potential harm.

» EASY TO INSTALL » LANDSCAPE - INTEGRATED

Our installation-optimized components, such
as the Omega-Net, ensure simple and
time-saving installation.

Thanks to our material-optimized design and the
use of slender cable nets as opposed to massive
steel girders, our avalanche protection structures
integrate perfectly into the natural landscape.




Research &

Development

» Safety defined by innovation

Maximum safety can only be achieved by testing
in the right test environment and by repeatedly tes-
ting under extreme conditions. This is the exclusive
way to develop protection systems with uncompro-
mising safety.

TRUMER has several research and development
facilities with modern equipment by which products
are tested and certified according to the latest
state-of-the-art practices.

New products are developed and proven products
optimized in collaboration with leading scientists,
engineers and with the involvement of end custo-
mers and construction companies.

In our development work, we use the latest equip-
ment, instrumentation and measuring procedures
in order to always be on the cutting edge of science
and technology or to redefine it. For the develop-
ment, testing and certification of our rockfall pro-
tection systems, TRUMER uses the world's most
modern inclined test facility at the Styrian Erzberg
in Austria.

With the additional use of a vertical test facility in
Trentino, Italy, special situations can also be inves-
tigated in 1:1 field tests and new knowledge can be
generated. Through multiple tests, TRUMER provi-
des maximum protection for various impact scena-
rios.
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» TRUMER research and
development facilities

» VERTICAL TESTS » INCLINED TESTS

The vertical test is particularly useful for basic Standard, inclined tests produce realistic trajec-
research and component development due to tories and effects of natural rockfall. This method
the accuracy of the free-falling test block. The tests the systems as they are intended to be used
performance characteristics of a barrier can be and highlights their performance and function in a
determined with the greatest possible repro- real-world setting. As a result, the inclined test ena-
ducibility in test series with precise impacts. bles direct statements to be made about the defor-

mation behavior and the forces actually occurring
in the barrier.

Based on the numerous 1:1 development and approval tests carried out, TRUMER uses the FARO simulation
software to create complex numerical models of our barriers. We use these calibrated simulations as the basis
for further technical developments and for adapting our barriers to various secondary static and dynamic re-
quirements. For example, the functionality of the barrier is verified and the components dimensioned for project-
specific requirements such as snow loads, rock wall connections or extreme structure heights.




Support &
Services

TRUMER advises and supports in the protection
against natural hazards in all project phases, begin-
ning with planning and dimensioning, through ins-
tallation to maintenance and servicing of protective
structures.

TRUMER offers its customers a comprehensive ser-
vice when it comes to the ideal layout and arrange-
ment of protective structures in the terrain. This ensu-
res that functionality is optimized, taking into account
the morphological conditions on site and any

other influencing factors.

With its many years of experience, TRUMER offers in-
dividual special solutions in a wide variety of areas and
advises planners and customers on the development of
special solutions and their implementation.

With our calculation tools theslopestayshere.com and
therockstopshere.com, we support engineers, planners
and customers in the planning of rockfall protection fen-
ces and slope protection measures. Our tool for verifying
rockfall protection fences follows the entire dimensioning
process in accordance with the Austrian ONR 24810
standard.

TRUMER can also assist with your project development
in the area of slope and embankment protection with
our in-house calculation programs.



» TRUMER offers...
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comprehensive support from the beginning of a project to maintenance and long-term
ownership.

on-site layout support for optimum protection.

technical know-how and extensive experience by our employees.

always the best and most economical solution for our customers.

optimal positioning of posts and anchors to save construction and material
costs.

increased safety thanks to the correct dimensioning and arrangement of the systems.

the option for rock wall connections to achieve the most efficient, safe and economical
results.

reliable safety through on-site project acceptance to ensure correct and flawless
installation of the protective structure.

v an on-site service for impacted structures to identify the necessary repair work.

v~ support in the development of monitoring systems for individual applications.

Our calculation tools are
available at...




Sales & Technical Support Production & Purchasing
TRUMER SCHUTZBAUTEN GmbH TRUMER SCHUTZBAUTEN GmbH
Landstrasse 244 Handelsstrasse 6
5424 Bad Vigaun 5162 Obertrum
LURGE] Austria

Phone: +43 6219 2023340 Phone: +43 6219 20233
Fax: +43 6219 2023350 Fax: +43 6219 2023311
E-Mail: office@trumer.cc E-Mail: obertrum@trumer.cc

You can find your nearest partner at:
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