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Problems and solutions




Me_lccaferri solutions for
soil reinforcement works

Thanrks to the experieace and the technalagical
development of new materials, the seil reinforced
structume can be considered as the traditional solution
for reinforcement works.

Therefore, the numerous applications of these
structures demonstrate the validity and the
convenienoe of these systems: road refinforcement
wirks, landfil embankments, noise barriers, dver and
rockfall barrier embankmants,

Maccafarri started its experignce in Reinforced Soil
using double bwisted wire mesh with a structure built
in Sabah (Malaysla) in 1979; Since then, through
continusus internal technical research and with the
ceoperation of the most prestigious Research Institutes,
Maccaferrl has now developed 8 knowledge strong
enough to offer the marcet competitive technical
scdutions gble (o guarantee durability in Sme and n
the most difficult situations,

The Terramesh™ system developed by Maccalerri s
formed by pre-assembled units which reduce
installation time and form the front face and
reinforcerment without any discontinuity (without
jolnis) in order to create a complate system with a
wide ditferentiation both of front face wire mesh
reinforcements, and geogrids.

Soil reinforcement
Loll reinforcament works are structures for the
cantalnment of stablization of dapes and
embankmen:s, through traction-resistant minforcament
elements that change the mass inner features where
they are Inserted.

In the case of containmeant structures, the Soil
Remfoscomont bocamas i toehnicaletroctural altermative
to reinforced concrede or crib walls,

As g matter of fact, net only does it have a lower
emviraamental impact but it s also econamically
competitive. The great flexibility of a Soil Reinfomcement
structure allows its we even on week 20il, &5 it is able
to edapt 1o Gase settlements with moderate
deformations, This type of structure has a great inner
selsmic resistance.

in case of slope or embantment stabllizatlon K 15
possinle 1o minimize the wse of granular ol with
high gectechnical eharacteristics by explaiting

soils with lower characteristics, gaining
reasonable economic sevings; It is always
very important to run the stability tests
by wsing the actual geotechnical data of
the soil or the one that will be ysed.
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Tests

To provide & correct design the analysis of the materials®
behevior fitted In the sell has alweys been a specific object
of study of Maccaferri. Maccaferrl went into detalls in the
study of the behavior of double twisted wire mesh in
compacted granular and cohesive soils (Australian Defence
Force Academy — Camberra, Federal Highway Administration
- USA, [FMES - Bergame, ialy).

The study of the deformations of different stiffness
reinfiorcament (ISMES — Bergamo, laly, "Bathurst™ — Canada)
has allowed the possibility to develop the combination of
double twisted wire mesh products with high resistance
geoqgrids, thus increasing the range of possible solutlons.
Moreover, these tests have given Maccalerr the oppartunity
to oblain appropriate criterfa to be used during the design
phase of the work. In addition, the tests have helped to
create a new Software (Macstars 2000} which uses the
most edvanced geotechnical techniques on sodl’s behavior.
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Durability

Durability, resistance, and safety are some of the
fundamental elements an which Macceferrl englneers
have concentrated their attention and resources.
Durability depends not only on the criteria and the modals
used during the design phase, but also on the technical
characteristics of the materials used for the work.

The selection of materials with appropriate protection
revetments and the utilization of correct safety
pararmeters in the design activity, make Maccaferri
leader in the guality standards required by the most
demanding Instituticns.

The Terrarmesh® system |s formed by double twisted
wire mesh units made of steel wire protected with a
eutectic alloy of zinc and alluminlum and rare earths
plus an additional plastic coating which can even be
linked to polyester gecgrids, polyolefin coated, to
provide optimum durabiiity up to 120 years as required
by the mast strict intermational requirements.
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Front faces:
criteria for the solution choice

e Apsthetic fitting in the surrounding envirenment.

» Regreening possibility thus meaning an adequate filter, presence of a vegetal sosl
external layer and in cooperation with experts, execution of hydroseeding and a possible
fitting of plant cuttings. In dry climate or where work maintenance is not planned, it
is advisable to use stony front laces.

= Structural continuity with the reinforcement,

= The indusinal production of Terramesh® elements, that ensure the choice of materials and
their quality assembly.

= Ayailability of suppost technical material and technical assistance at the job-site to ensure a
good mesult in the placement process.




TERRAMESH"® WITH A VERTICAL FACE

TERRAMESH® WITH A BATTERED FACE

GREEN TERRAMESH®
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The reinforcement: solutions

Terramesh® system
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The Terrame

Clase cooperatien with construction
companies has allowed Maccaferri to
offer products created to reduce (he
placement cost and problems on the
construction site.

Installation of the Terramesh™ system can
be easily and rapidly executed by
unskilied stafl after proper trailning.
Compliance with the Instaliation
instructions given by Maccaferri is
fundamental to obtain & solld, lasting
and cost-effective structure.

In additien, they ensure safety on the
job fite.

Compaction and preparation of sail is
carried out with traditional equipment
Inm accardance with all relevant local
specifications for read constructian.

The structural embankment should be of
select good guallty granular Till, with a
high draining capacity and high angle of
Imternal friction. Particularly its

characteristics must remain unaltered in
time. If this is not possible, it is

necessary to make sure that the design

sh® system

has taken into account the
charactaristics of the soil used during
placement.

The results of The Tests have
demonstrated that a grading, varying
from 0.0Zmm up to 6§ mm {(100% passing)
is an optimum scale of values for the
embankment., You can alse use greater
gradations |n case a partial safeiy factor
i5 inserted in the reinforcement to
prevent possible coatings damage.

in the case of green face, In arder to
abtaln the maximum effectilveness In the
greening process, il % necessary 1o
prepare a small layer of vegetal soll In
the area Immediately |lylng behind the
external face.

An appropriate hydroseeding and fitting
of plant cuttings will have to be
considered to ensure the greenlng
process taking Into account the local
climatic situation, the exposure, the
geametry of the project, and the
floristic-vegetation characteristics of
the area.
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Calculation: the future built on

The design choices are the results of quantitative analysis and not only qualitative or subjective ones. This is the reason
wiy our company has promoted laboratory, on-sire and bibfographical researches, which furthered a series of speciiic
software ke MACSTARS for reinforted sail structures. These fnstrurments were conceived as evalving tools Le. ductile
instruments thal can be updated and improved confinuously This “desds, nof words ™ philosophy Supporls & presence
and a willingness which have characterized Maccaferri as a solution provider, (not only & products one), since fast
century o fo the begianing of the third milennivm

MACSTARS 2000

Maccaferri Stability Analysis of Reinforced soils

The MACSTARLE program was developed to check the stability
of reinforced soils, e.g. structures which ensure slope stability
by wsing reinforcement units able to absork the tensile
strength. Furthermare thii program allows to conduc! the

stability checks in absence of reinfarcement, using the Limit Hirs
Equilibrium Melhad Ty
The MACSTARLS program distinguithes itseld tor ifg
flexibility, both in elaborating specific and complex
solutions, and Tor the possibility to wverify all the design
aspects considering the various materials of reinforcemaent.
the different national stondards, all the poeisible external
reguirements, the various geometries, the different soll
typologies and the possible hydraulic stresses

The test are carried oul referring 1o the real geometry
¢f the iginferced doil structures

in the case of complex slopes {¢.9. due to the presence
of sevoral isolated works); it s possible to represent
the whole-slope, taking into account the mutual
intgraction of the works

Begsides its flexipility, the major innovative aspoct

oxists in the opportunity to vse deformation methods
{with forced or incremantal displacemaent] that allows

a cargful analysis of the reinforcement stresses and

a4 more realistic wverification of stability. The
displacemant method differs from the traditional

one only for the reinforcements’ simulation pariod s
In the rigid method, evary force Is simulated by
another force equal to the minimum value beiwean ;
tensile strength and pull-out load.

in the displacement method the reinforcement Is simulated

through a force which depends on the deformation exerted on s
the retnforcement and on its elasticity characteristics. -t
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Possible checks Report

{uzing Janbu or Bishop methods) are; It i5 possible ta issue a
repart which summarizes
= Surface stability all projects and results
data. The Report iy saved
in a Word file.

= Internal stability
» Global stability
* Sliding

» Retalning walls

= Sinking
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33-34. Green Tervamesh® retaining
struciure 1o extend voll barrler,
Villegds (GQ0Y-1ealy.
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FB-E1-62. Rlver bank protectinn
for envirenmantal rearrangemant
and the censtructien «f a

cycla footstep ueing Tarremash,
Casalecchlio dl Kenes (EO)-Italy.
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