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Aceptacion y Reconocimiento de la E&aIEA&ION cc

ISO DefinitionSTABILIZATION

Improvement of the mechanical behavior of an

unbound granular material by including one or
more geosynthetic layers such thaie

deformation under applied loads is reduced by

restricting partlcle movement.
International Standard Organization (ISO)

Technical Committee TC221 responsible of geosynthetics

<\ Mejora del comportamiento mecéanico de los
ISO agregados al incluir una o mas capas de
Ny geosintéticos de modo que tkeformacidnbajo
las cargas aplicadas se reduzceesiringir el
movimiento de las particulas.
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¢Como trabaja una Capa Estabilizada
Mecanicamente (CEM)?




EstabilizacionMecanica

A La trabazon mecanica promueve el confinamiento de los agregados dentro de la capaCEM. El
resultado es una capa de balasto de mayor rigidez al limitar el desplazamiento de las
particulas .

Tensar.






2022 Luis Velez Presentation



Importancia de la CEM
en vias ferreas

A Reduccionde las deformaciones de la via a nivel de
balasto y sub-balasto

A Retencion de la rigidez del balasto y sub balasto
A Prolongar los intervalos de mantenimientos

A Ahorro en materiales granulares y mantenimientos
A Reduccionde huella de carbono

A Lareduccion de la deflexion y el movimiento en la sub
estructura de la via, proporciona una mejora en el
consumo de combustible/energia y el desgaste de los
componentes

A Mejora en la seguridad, comfort, disponibilidad del
tiempo de la via y la economia para pasajerosy
concesionarios(duenos y operadores)




Estabilizacion Mecanica

AREMA 2019 Chapter 1 Section 10.6

10.6.1.3 Significance and Use

Significant performance benefits have been documented when geogrids are included within the ballast or sub-ballast layers of
aroadbed section. The effects of the reinforcement are particularly apparent where the roadbed is placed on soft or medium
strength subgrades.These effects include:

+ Confinement of the aggregate by the geogrid results in a reduction of lateral
» Reduced permanent deformation
* Improved track stiffness and reduction in stress on the subgrade
Some of the documented benefits in the use of geogrid reinforcement within the roadbed section include the following:

* Increased ballast life (life cycle cost savings)
+ Reduced roadbed thickness (initial cost savings)
» Reduced dynamic track deflection resulting in less wear and tear of the mechanical components of the rail track
* Maintenance of good drainage within the roadbed section
» Smoother transitions between areas with differing subgrade strengths

10.6.2 MATERIAL REQUIREMENTS (2010) R(2019)

In order for a geogrid to perform effectively as a reinforcement layer, it is necessary that it be able to efficiently transfer load

through interaction with the surrounding aggregate. Since this application is empirically based. users must assess applicability

of proposed design values based on published testing and field validation of the specific products used.
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Investigacion N Smart Rocko

A SmartRock Registra en tiempo real el desplazamientoy rotacion de los elementos SmartRock

Tensar.



Particle  Movement inside Railroad Ballast

A Se construy6 la mitad de una seccion de una estructura tipica de via férrea. @
Al 3S2yritlr ¢SyalkN asS Ayadlts mné RSotrez2z RS t+ LjoonSlalp s
A SmartRoclse coloco sobre la geomalla para registrar el movimiento de particulas en tiempo real, incluidas la traslacion y la rotacit
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Presented at the 2016 TRB conference,
AEffect of Geogrid on Railroad Ba

Liu, S., Huang, Hai,  Qiu, T. and Kwon, J.



Research: Real Time Rotation
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Presented at the 2016 TRB conference,

AEffect of Geogrid on Railroad Bal

Liu, S., Huang, Hai,  Qiu, T. and Kwon, J. Tensal-r




Rotation + Translation

Presented at the 2016 TRB conference,
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AEffect of Geogrid on R
Liu, S., Huang, Hai, Qiu, T. and Kwon, J.



Visualized motion of SmartRock in ballast
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Presented at TRB2016 conference,
AEffect of Geogrid on Railroad Ballast Studied by SI
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Particle Movement inside Railroad Ballast

MOVIMIENTO DE TRASLACION DE PARTICULAS @
se redujo significativamente con la inclusion de la geomalla TendennSrane
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Particle Rotation inside Railroad Ballast

ROTACION DE PARTICULAS
se redujo significativamente con la inclusion de la geomalla Tensar.
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“1gure 2: 3-D printed Smart Rocks

e The movement of particles adjacent to the geogrid is
effectively constrained under the cyclic loading. The
particle translational and angular accelerations were
significantly reduced with geogrid. The SmartRock rota-
tion angles were reduced by approximately 80%
beneath the rail seat, and 150% beneath the edge of tie.
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¢, Como ensayamos el desempefio del
suelos estabilizado?

Ensayamos el suelo y la geomalla juntos para obtener las propiedades del suelo estabj i

!‘ -! Soil ?

! Geogrid

Propiedades

iy Extension
. g? OSd de la
stabilizado influencia



Estabilizacionde Subbalasto

Estabilizacidnde Sub balasto

Soluciéon Tensar Método Convencional

educciondel espesorde

sub-balasto ,
Subrasante



EstabilizacionMecanica

Balasto

Estabilizacion de Balasto
Reduccidon Mantenimientos o rehabilitaciones

«—

Funcion Principal i Confinamiento lateral

Subrasante




Beneficios de los SistemasTensar

Capacidade f
Soporte

MejorDistribucio

Factor de
Seguridad

Esfuerzos

: Menor
Espesor Capas ’ - Mantenimiento

Agregado

Asentamientos
Soluciones con Diferenciales

desempeno
comprobado !

Tensar.



Casos y experiencias




Tensar

TriAx 190L Installation

Kansas City Southern de Mexico Rail Line



Laderos

3

Movimiento de Via

Ajuste de Rieles Colocacion de Balasto Via Instalada



Laderos

Instalacién de Geomalla y Geotextil Productos Instalados



Laderos

Movimiento de Via
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Instalacion de Durmientes

Instalacion de Rieles



Ladero Nicolasito (Agosto 2024)

Sub-Ballast Stabilization Tensa r

Application Suggestion Summary T

Design  Tren Reference

Project Location Mexico

Customer Designer Mariana Stafford

Company Tensar international Date July 18, 2024

Results
Stabilized Unstabilized Stabilized Unstabilized

Bearing capacity factor of safety 3.3 34
Average ballast pressure, p, 35.8 psi

Impact factor for track, IF 37%

Tensar.






