Ten_Catg Asphalt Interlayers - GEOSYNTHETICS
____Aplicaciones en Carpetas Asfalticas

Seleccion y Diseio con Geocompuestos para Rehabilitacion de Carpetas Asfalticas
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Mirafi® MPG and MPG4 are glass filament reinforced
paving composites comprised of fiberglass filament
yarn incorporated into a nonwoven polypropylene

paving fabric.
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Soluciones GEOSYNTHETICS
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Bibliografia GEOSYNTHETICS

- TenCate Geosynthetics

* GeotechTips — Diseno Mezclas Asfalticas

« Paving Fabric Interlayer as a Pavement Moisteure Pavement

( Paper Mark L. Marienfeld and Thomas L. Baker, Amoco Fabrics and Fibers Company)

*  FHWA 2008 Geosynthetics Overlays

«  FHWA Distress Types Manual
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¢, Qué es un Interlayer? GEOSYNTHETICS

Geosintetico que se instala a nivel de la
superficie de rodamiento en estructuras
de pavimento.
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Tipos de Pavimento GEOSYNTHETICS

Pavimento flexible Pavimento rigido
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Pavimentos Rigidos GEOSYNTHETICS

Losa de Concreto

Base

Subrasante

Foto: Mirafi® 1450BondBreaker
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Pavimentos Flexibles GEOSYNTHETICS

[\ W Vel
\\u'\u

Base

Sub-base

Subrasante

Foto: Mirafi® MPV500
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¢Que es una mezcla asfaltica?
Definicion — Geotechtips - RAMCODES — Disefio de Mezclas Asfalicas GEOSYNTHETICS

- Dosificacion de Materia Prima ( agregado peétro , cemento asfaltico, aditivos ,
etc) que cumpla con propiedades volumétricas , mecanicas e hidraulicas

requeridas para la especificacion.
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Importancia de Diseno de Mezlcas Asfalticas GEOSYNTHETICS

+ Resistente al fendmeno de fatiga o_\
* Resistente a las deformaciones plasticas \g
* Resistente al dano por humedad E ( e
Existing Transverse Crack or Joint 7’\ Subgrade
/(/ \\\
i — >
t Shasr Stress from Whes! L°ad.“ — — Shearing stress REF: Nithin

<mm mm)p longitudinal Stress from Wheel Load + «++ Bending stress
<o Longitudinal Stress from Temperature Change
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Modulo Dinamico GEOSYNTHETICS

Temperature-21 °C(69.8°F), Loading Frequency-10Hz
« Elmodulo dir "5 gress] o e 5 partes; la
—— Strain £ ? ] ]
parte real, la jginaria que
1100
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(Huang, 1993 if
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Determinante GEOSYNTHETICS

1= o4 = Deviator Stress 61= Major Stress
Mg= :—d 63 = Confining Stress
- Agrietamiento por Fatiga

&

Mg = Resilient Modulus B

/'y 7Y 1 g,
(Recoverable Strain)

Total Strain
Elastic Strain

Accumulated
Plastic Strain

/ Plastic Strain
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Disefios y Tipos de Mezclas Asfalticas GEOSYNTHETICS

Continua (HMA) Discontinua (SMA) Abierta (OGFC)
CAUSAS EFECTOS

Exceso de asfalto en la mezcla Ondulaciones, ahuellamientos y afloramiento o
exudacion.

Exceso de arena de tamaiio medio en la | Baja resistencia durante la compactacion y

mezcla posteriormente, durante un cierto tiempo;
dificultad para la compactacion.

Agregado redondeado sin, o con pocas, | Ahuellamiento y canalizacion.

superficies trituradas
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Condiciones Presentes en un ACC GEOSYNTHETICS

GeotechTips — Disefio de Mezclas Asfalticas
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Grafico IV. 23. Componentes del diagrama de compactacion de una HMA.
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FHWA-NHI -131008 (Conclusiones) GEOSYNTHETICS

Se necesita un sistema que retarde la reflexion de grieta

Reducir la severidad de la grieta una vez gue suceda

Proveer otra solucion como barrera de humedad o reduccidon de espesor
|
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Vida de Servicio GEOSYNTHETICS

La vida de servicio (AASHTO 93) se logra solo si mantienes la
estructura de pavimento...justo como tu auto. Lo tienes que mantener.

Diseno Original = 20 anos (AASHTO93)

Vida de Servicio con un Drenaje Pobrs = 16 afnos

Vida de Servicio con Grietas = 14<aﬁos
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Impacto del Mantenimiento GEOSYNTHETICS

CONSTRUCTED RESURFACINGS

. / RIDING QUALITY e \
R N -
< \
> - Refuerzo + ACC
=
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O & h"-
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Z | TERMINAL_ N
= _RIDING QUALITY ] !
= STRUCTURAL DESIGN PERIOD - B
(15 - 30 YRS)
et - ANALYSIS PERIOD - o
(15 - 30 YRS)
]
TIME/TRAFFIC :

Si la superficie de rodamiento no se mantieney
juan Pablo Brois: Si hay agua esto provoca deterioro inminente CATE
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Posibles Soluciones GEOSYNTHETICS

Solucién 1 : Usa mas asfalto

e EEel L costo
e szl L Elevacion — Sefializacion
4 Elevacién - Seguridad

Solucion 2 : Pavimentar frecuentemente — gastas mas.

Solucion 3: La MEJOR Es usar un geosintético para ACC
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Funciones de los Interlayers GEOSYNTHETICS

Funciones de
los Interlayers
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Funciones de los Interlayers GEOSYNTHETICS

4 Barrera de Humedad H

SEALING

., . =)

4 Reflexién de Grietas o
)

LSTRESS RELlEFJ

4 Mejoramiento de Vida de Servicio H
=

STRESS RELIEF
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GEOSYNTHETICS

Barrera de Humedad
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Barrera de Humedad GEOSYNTHETICS

v Moisture diffusion

v" Advective transport

= e

-
- N -
P~

Degradatl;;);i bf tﬁe cohesive strength
of the asphalt binder

Loss of the adhesion bond between
aggregate & asphalt binder

v Wheel loading

]
v Pumping action
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Uso de la Tecnologia GEOSYNTHETICS

Las grietas suceden antes de
verlas! (ref. NCSU 4 Pt Beam Tests)
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Problema GEOSYNTHETICS

MPV 600
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Geotextil Planchado TenCate MPV600 GEOSYNTHETICS

Barrera de Humedad

== e

SEALING STRESS RELIEF ADHESIVE
BONDING

Juan Pablo Broissin L. s\aTENCATE

EBM LATAM GEOSYNTHETICS



Investigaciones GEOSYNTHETICS

Pruebas en Laboratorio Pruebas en Campo
Bushey, 1976 (13) « Pourkhosrow, 1985 (18)
Guram, 1983 (14) « Button, 1989 (19)
Smith, 1984 (15) « Sutherland and Phillips, 1990 (20)
Lancaster, 1994 (6) . Phillips, 1993 (21)

Baker, 1997 (16) - Rahman et al., 1996 (3)

. Al-Qadi, 1997 (22)
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Conclusiones Barrera de Humedad GEOSYNTHETICS

El sistema de Geotextil Planchado es ampliamente reconocido por extender la vida util de la
rehabilitacionon de ACC.

Caltrans ha realizado una extensa investigacion sobre esto.

Basado en la evaluacion de numerosos sitios de prueba, sus hallazgos indican que el uso de
Eeosintéticos para repavimentacion (ej. MPV600) puede proporcionar una vida util prolongaya
e

quivalente a colocar 30 mm (1,2 pulgadas) adicionales de espesor de recubrimiento de concrefo
sfaltico.
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Lo Indispensable GEOSYNTHETICS

La mayor preocupacion con los sistemas para barrera de humedad con geosintéticos es que el
|geosintetico se instale con suficiente ligante asfaltico]para volverse impermeable, lo cual es esencial

para ell[desempeno de los sistemas de pavimento.
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Producto Ideal
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Figure 2.10 Permeability testing results
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Mirafi
Mirafi® MPV600

TENCATE GEOSYNTHETICS

Americas

e s

SEALING STRESS RELIEF MSNE

Mirafi® MPV600 is a heat-set polypropylene nonwoven geotextile specifically designed
for asphalt overlay applications. Mirafi® MPV600 is inert to biological degradation and
resistant to naturally encountered chemicals, alkalis, and acids.

TenCate Geosynthetics Americas Laboratories are accredited by Geosynthetic
Accreditation Institute — Laboratory Accreditation Program (GAI-LAP). NTPEP Listed

Minimum
Mechanical Properties Test Method Unit Average
Roll Value
Grab Tensile Strength ASTM D4632 Ibs (N) 125 (556)
Grab Tensile Elongation ASTM D4632 % 50
Mass/Unit Area ASTM D5261 oz/yd? (g/m?) 4.6 (156)
Minimum Test
Value
Asphalt Retention ASTM D6140 gallyd? (/m?) > 0.22 (1.0)
Melting Point' ASTM D276 F° (C°) 325 (163)
uv Resustance (at 500 hours) ASTM D4355 | % strength retained 70
" Based on Peak Tempevature results from TRI.
Physical Properties Unit Typical Value
Roll Width ft (m) 12.5 (3.8)
Roll Length ft (m) 360 (110)
Roll Area yd? (m?) 500 (418)
Estimated Roll Weight Ibs (kg) 169 (77)




Caso de Estudio GEOSYNTHETICS

Carretera Chihuahua
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Proyecto 2014 Carretera Chihuahua GEOSYNTHETICS
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Miratak® Grietas Longitudinales o Transversales GEOSYNTHETICS

MTK
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MTK Puentes GEOSYNTHETICS
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Aplicaciones en Infraestructura GEOSYNTHETICS

ONVIA

GRUPO AEROPORTUARIO CENTRO NORTE
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GEOSYNTHETICS

Reflexion de Grietas
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Geocompuestos de Refuerzo GEOSYNTHETICS

e

SEALING iLSTFIESS RELIEF
Foto: Mirafi® MPM
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Espectros de Carga GEOSYNTHETICS

Espectro de carga Eje Sencillo Dual C2
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Deflexiones en el Pavimento

GFOSYNTHETICS

Juan Pabl
EBM LATAM
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Reduccion de Concetracion de Esfuerzos GEOSYNTHETICS

Stress Concentrationl

Stress
Reduction!

Con MPM

Sin Refuerzo \

3|+ T

Ju \TE

w
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Dos Condiciones Basicas Geocompuesto GEOSYNTHETICS

® with TenCate Polyfelt® PGM and polymer-modified bitumen

@ without TenCate Polyfelt® PGM ; overlay surface

* Brindar “alivio” a las Tensiones .- Las tensiones
generadas por la grieta son absorbidas por el
geocompuesto antes de crearse en el asfalto.

(=1

o

B

ha

Crack length [cm]

* Resistencia a la Tension .- Si ya existe grieta un alto
modulo a la tensidn resiste el esfuerzo a tension.

—

i
(
i
i

100 200 300 400 500 600 700

ce life time proven by laboratory
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Aplicacion en Puente GEOSYNTHETICS




i ., 4
Aplicacion de Geocompuesto TenCate MPG GEOSYNTHETICS

5> TENCATE

GEOSYNTHETICS



 z 4
Instalacion TenCate MPG GEOSYNTHETICS
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Monitoreo en Zonas Criticas GEOSYNTHETICS
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Alcances Geocompuestos GEOSYNTHETICS
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GEOSYNTHETICS
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Levantamiento Fotografico de Alta Definicion ©FO>YNTHETICS

Georeferenciado y Odometrado.
« Cortesia: Rodrigo Rubio
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Codigo de Falla por Estacion

Procesamiento de Imagenes

GEOSYNTHETICS

v, D1 TArTE SEXE RIS WAL VR LTSRN S ARR TR M- DI TRAMA “4K NOBI QR M UK BAMTY, PYRATA ™ T "0 6570881 3154 MERCAAR MONIATNT C3911 %, Cair 13 e A

estacion
ID cod_falla nombre_falla gravedad
(km)

1 262.800 FPC Piel de cocodrilo Severo

2 262.795 0.005 FPC Piel de cocodrilo Severo

3 262.790 0.005 FPC Piel de cocodrilo Severo
4 262.769 0.021 FPC Piel de cocodrilo Severo

5 262.764 0.005 FPC Piel de cocodrilo Severo

6 262.759 0.005 FPC Piel de cocodrilo Severo

7 262.724 0.035 FPC Piel de cocodrilo Severo

8 262.719 0.005 FPC Piel de cocodrilo Severo

9 262.709 0.010 FPC Piel de cocodrilo Severo
10 262.653 0.056 FPC Piel de cocodrilo Severo
1 262.643 0.010 FPC Piel de cocodrilo Severo
12 262.608 0.035 PUL Pulimiento de agregados Moderado
13 262.582 0.026 FPC Piel de cocodrilo Severo
14 262.562 0.020 HUE Huecos Moderado
15 262.512 0.050 PUL Pulimiento de agregados Moderado
16 262.491 0.021 FPC Piel de cocodrilo Moderado
17 262.466 0.025 FPC Piel de cocodrilo Moderado
18 262.461 0.005 FPC Piel de cocodrilo Moderado

Cortesia: Rodrigo Rubio
Juan Pablo Broissin L.
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Grados de Deterioro GEOSYNTHETICS
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Guia Reflexion de Grieta GEOSYNTHETICS

Reflective Cracking Index

_ _ Recommended Interlayer Type
RCI Tipos de Grieta — — —
Trafico Liviano Trafico Elevado
Oxidation Cracking MPV 400 MPM30
81 — 100 |Paving Seam MPV 500 MPV 600
Block Cracking MPV 700
Longitudinal Cracking MPM 30 MPM 50
61 — 80 |Transverse Cracking MPV 600 MPV 700
MPV 700
41- 60 Alligator Cracking 1& Il MPM 50 MPG4
PCC Load Transfr. > 80 MPG4 MPG100
21 — 40 PCC Load Transfr < 80 MPG4 MPG100
PCC Load Transfr > 60 MPG100 MTK
PCC Load Transfr < 60 MTK MPG100 & Saw & Seal
0-20 |Thermal Cracking MPG100 MTK & Saw & Seal
Ju Lane Widening ‘TE
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Andalisis para Reflexion de Grietas

Pl mll aVNal WA Ui ol H i ol WaYal

TenCate Reinforced Overlay Analysis
Report of Analysis
Project : 2019 1o-Rfo-FoTre=Rroject MPG4

Tipo de Capa & Espesor
Propiedades por Capa
Cargas

Tipo de Grieta & Producto

Input Data

Reinforcem Design Axle Load : 40 kN
Position of ReWgforcing: Bottom of Oy#friay Contact Pressure : 1200 kPa
Pavement Structure

Thickness [mm] Poisons ratio Stiffness [MPa]
Overlay 100 0.44 2750
Base 200 2750
Sub Base 150 160
Subgrade 50

Output Data

Overlay life with reinforcing (axles): 1.02E+08

Overlay life without reinforcing (axles): 1.66E+05

Plot of crack propogation in overlay

120

Improvement Factor :
>3

100

/

Level in overlay
(]
o
h T PRy S|

40
20 7
o B s ettt
0.000001 0.0001 0.01 1 100
Number of Wheel Passes (millions)
Top-Down Interlayer = = = = Bottom-Up Interlayer

Interface Interlayer
= = = = Bottom-Up UnReinf

Top-down UnReinf




GEOSYNTHETICS

Incremento de Vida de Servicio
Reduccion de Espesor
Diseno con Geocompuestos
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Herramientas de Analisis

Pavement Situation At Start of Phase 1 of 1
Method: Distinct Phase Calculation Without Adjustment For Incremental Damage

ME Determinar la Capa Critica:
Tipo de Capa & Espesor
Caracteristicas de la Capa

Cargas

Design Name: [Not Provided]

[Mo Description Provided]

Detailed view for axle type: 80 kN Axle, Dual 750 kPa, 350 mm Spacing

Total Capacity for All Phases is 25.92 million

Applied Cumulative axles of this type at phase end is 26.28 million

Critical layer for this phase and axle: Layer 2
Phase starts in year 0 and ends in year 17.75

MNote: Damages & critical parameters shown are for this axle type only.

<

0y

o
e
e
ey

%
o
R

S
25

s
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Thickness =150 Millimetres;
Continuously Graded Asphalt
Stiffness = 2750 MPa; Foisson = 0.4;
Criterion: Asphalt Institute AC Fatigue
MNone

Max. Horizontal Tensile Strain: 36.2 Microstrain
Position: Load Centreline/Botbom of Layer

Axle Capacity: =100 million (Effective: = 100 millian)
Cum. Damage, Phase Start to End: < 0.01 to 0.05

Thickness =150 Millimetres;

Black Base

Stiffness = 2750 MPa; Poisson =0.4;
Criterion: Asphalt Institute AC Fatigue
MNane

Max. Haorizontal Tensile Strain: 91.2 Microstrain
Position: Eetween Loads/Bottom of Layer

Axle Capacity: 25.92 million (Effective: 25.92 million)
Cum. Damage, Phase Start to End: < 0.01to = 1.0

Thickness =150 Millimetres;

Sandy Siltwith Grawvel

Stiffness = 200 MPa; Poisson = 0.35;
Criterion: GranularMaterials CatB

Cohesion = 27.7 kPa; Angle of Friction = 38.5

Thickness =150 Millimetres;

Sandy Lava Silt with Gravel

Stiffness = 120 MPa; Poisson = 0.35;
Criterion: GranularMaterials CatB

Cohesion = 23.1 kPa; Angle of Friction = 32.5

Thickness = Semi-Infinite;

Sandy Lava Silt

Stiffness = 54.7 MPa; Poisson = (.35;
Criterion: Shell Subgrade Rut 85%
MNane

Shear Safety Factor: 3.43

Position: Between Loads/Middle of Layer

Axle Capacity: =100 million (Effective: > 100 millian)
Cum. Damage, Phase Start to End: < 0.01 to 0.03

Shear Safety Factor: 4.04

Position: Between Loads/Middle of Layer

Axle Capacity: =100 million (Effective: = 100 millian)
Cum. Damage, Phase Start to End: < 0.01 to 0.03

Vertical Compressive Strain: 219 Microstrain
Position: BEetween Loads/Top of Layer

Axle Capacity: 84.98 million (Effective: 84.98 millian)
Cum. Damage, Phase Start to End: < 0.01 to 0.31

[~
Standard Axle Load Details:
Setup: 80 kM Axle, Dual 750 kPa, 350 mm Spacing; Daily Count = 2700; Growth Rate = 4 (%)

Description: 80 kN Axle Dual Tyres. Contact pressure of 750 kPa, 350 mm Spacing

Pavement Motes:

Rehabilitation of RN-20 Santa Cruz - Rio Hondo

' Stations 126+500 to 126+600 - Crtical Layer Analysis

Rubicon Toolboe: LET: Standard Ade Anslysis [ Wen 2.4.1 [ {Unlicencsd)




Espesores Efectivos de Pavimento GEOSYNTHETICS
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Georadar (GPR), perfil estratigrafico y deteccion de anomalias.
Cortesia Rodrigo Rubio

GEOSYNTHETICS
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ESPESORES DE CAPAS
Campo Marte - Trébol de Vista Hermaosa
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Herramientas de Analisis

Pavement Situation At Start of Phase 1 of 1
Method: Distinct Phase Calculation Without Adjustment For Incremental Damage

ME Calculo de Deformaciones:
Tipos de Capa y Espesores
Propiedades de |la Capa

Carga

Design Name: [Not Provided]
[Mo Description Provided]

Detailed view for axle type: 80 kN Axle, Dual 750 kPa, 350 mm Spacing
Total Capacity for All Phases is 25.92 million

Applied Cumulative axles of this type at phase end is 26.28 million
Critical layer for this phase and axle: Layer 2

Phase starts in year 0 and ends in year 17.75

MNote: Damages & cal parameters wn are for this axle type M—\

Thicknesg=150 Millimetres; Max. Horizontal Tensife Strain: 36.2 Microstrain
Continudusly Graded Asphalt Position: Load Cent
Stiffness\e 2750 MPa; Poisson = 0.4; Axle Capacity: =100

Criterion: halt Institute AC Fatigue Cum. Damage, Phase Xart to End: < 0.01 to 0.05
MNone
Thickness =150 Millimetres; Max. Horizontal Tensile Strain: 91.2 Microstrain
Black Base Position: Eetween Loads/Bottom of Layer
Stiffness = 2750 MPa; Poisson =0.4; Axle Capacity: 25.92 million (Effective: 25.92 million)
Criterion: Asphalt Institute AC Fatigue Cum. Damage, Phase Start to End: < 0.01to = 1.0
MNane
fead  Thickness =150 Millimetres;” """ 77T T T T T Shear Safety Factor: 343 °
Ry sandy Siltwith Gravel Position: Between Loads/Middle of Layer
e Stiffness = 200 MPa; Poisson = 0.35; Axle Capacity: =100 million (Effective: = 100 million)
;\f;%%% Criterion: GranularMaterials CatB Cum. Damage, Phase Start to End: < 0.01 to 0.03
%&%ﬁ Cohesion = 27.7 kPa; Angle of Friction = 38.5
Eratodaind

Thickness =150 Millimetres; Shear Safety Factor: 4.04

Sandy Lava Silt with Gravel Position: Between Loads/Middle of Layer

Stiffness = 120 MPa; Poisson = 0.35; Axle Capacity: =100 million (Effective: = 100 millian)
Criterion: GranularMaterials CatB Cum. Damage, Phase Start to End: < 0.01 to 0.03

Cohesion = 23.1 kPa; Angle of Friction = 32.5

Thickness = Semi-Infinite; Vertical Compressive Strain: 219 Microstrain

Sandy Lava Silt Position: BEetween Loads/Top of Layer

Stiffness = 54.7 MPa; Poisson = (.35; Axle Capacity: 84.98 million (Effective: 84.98 millian)
Criterion: Shell Subgrade Rut 85% Cum. Damage, Phase Start to End: < 0.01 to 0.31
MNane

[~

Standard Axle Load Details:

Setup: 80 kM Axle, Dual 750 kPa, 350 mm Spacing; Daily Count = 2700; Growth Rate = 4 (%)
Description: 80 kN Axle Dual Tyres. Contact pressure of 750 kPa, 350 mm Spacing

Pavement Motes:

Rehabilitation of RN-20 Santa Cruz - Rio Hondo
' Stations 126+500 to 126+600 - Crtical Layer Analysis

Rubicon Toolboe: LET: Standard Ade Anslysis [ Wen 2.4.1 [ {Unlicencsd)



Deflexiones Maximas (Dfo) GEOSYNTHETICS
Cortesia Rodrigo Rubio

RESULTADOS DE RETROANALISIS DE MODULOS CON DEFLECTOMETRO DE

IMPACTO
A, CALZADA 1 (Transito en direccion de Paso a Desnivel Guardia de Honor — Trébol de Vista Hermosa)

Deflexion Maxima con una carga de 40 kN, (Dfo) micrometros

1.600 Difo=50817 pm Dfo= 75838 ym
Dfo = 58594 ym S2: est 04810 —est. 1+720 84 est 14500 —est. 34500 | DR=8435m
Sl: est 0+000 - est. 1610 Longitod = 0.910 km Difo = 63447 um Longitad = 1.000 km Hs}:m}—am-m 4+300
12600 Longitod = 0,810 km. " =3 ast 1=TH0 —est. 24500 | | Lnng:tud=l'l.lillillllkm.
| . ] Longimd=0780k | . |
[l | i | MmN | vl | [ [ |
& (11 : | . RV fl iy I|| M LM 'II
&00 | n — 1 VA e R AN seTaa
| | | A | | % |4 1 II L] [ ' N — | [ | | |
| | | '.ll | I!- I \ \ 1 |
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Herramientas de Analisis
TenCate Traffic Improvement Analysis
Report of Analysis
Project Rio Hondo Project in Guatemala
Date: Oct-19
V 4 [ ]
Calculo mediante AASHTO Input Data
Reinforcement type: MPG4
Position of Reinforcing: Bottom of Overlay
Design Axle Load : 80 kN
Tipos de Capa & Espesores
Thickness [cm] Layer Coefficient Subgrade
Overlay 10 0.4
o B/Base 20 0.25
ABC 6 0.12
Propiedades de Cada Capa :
SG 31 N/A CBR 5

Ca rgas Output Data

Overlay life with reinforcing (axles): 2.65E+07 ESALS

Overlay life without reinforcing : 7.89E+06 ESALS

Additional Overlay to Achieve Same Performanc 5cm

Coeficiente Estructural 0.6-0.8

Application Boundary Conditions Have Been Met

1. The Asphalt is the critical layer and this drives long term performance
2. The MPG4 is located in a tensile zone at a depth of 10cm from the surface.




Dlsgno de IalEstructura con Tecnologia GEOSYNTHETICS
Cortesia Rodrigo Rubio

A. ESTADO ACTUAL:
Numero Estructural Actual (Rojo) vs. Numero Estructural Requerido (Azul) para S anos de servicio
8
31: est. 0000 — est. 1+180
Longitud = 1.150 km, K= 80% B2: est 14180 — et 24230 83: est 24230 — est. 4+500
6 Longitud = 1.050 km, R = 75% Longitud = 2270 ks, R = 80%
4 ﬂ A ™ A A | JIII\".N A L a A A A
W AVAMEIR AV W | L\f\/\/ /v M \/ v
2
0
0 1 2 3 4
Abscisa (km)
— SNRequendo  —— SN Actual Factor carril 0.6
Factor direccional 1
Intervalo SN Requerido  Mr (psi) ESAL Confiabilidad R% So Po Pt
o | dmsey | o | | i sios
1,656,388
0.000-1.150 4106 | 6600 | 4138169 | 080 | o7 4o |20 | 2,538,375
34582
J | 1200-2.247 |4.13 | |6000 | |4133169 | |0.75 | |0.z.7 | |4.0 | |2.0 | 4,417:;:.8, I
9,870,605
2.299-4.500 | X 413 6490 4138169 0.80 0.47 4.0 2.0 !
£B) | | | | | | | Samae

24,908,492



GEOSYNTHETICS

Instalacion
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Instalacion GEOSYNTHETICS
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Limpieza de Terreno GEOSYNTHETICS

Juan Pablo Broissin L. %TENCATE

EBM LATAM GEOSYNTHETICS



Soplador de Hojas Lo Mejor! GEOSYNTHETICS
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Tratamiento Grietas GEOSYNTHETICS
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Ligante GEOSYNTHETICS
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GEOSYNTHETICS
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Emulsion GEOSYNTHETICS
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Ligantes Asfalticos GEOSYNTHETICS

Table 1: Recommended Asphalt Binders for Mirafi® MPM Paving Mat

. ' Polymer Typical Use
Ligantes Asfalticos PG Grades Modified "
5= PG 70 SBSPG 76-22 Tambient > 90°F (32° C)
. Q PG 67 SBSPG 70-22 Tambient > 80°F(27° C)
2=
Emulsiones 22 [row Most Commor
§ S PG 58
= PG 52 HPSPG76

Juan Pablo Broissin L. s\aTENCATE
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Colocacion Geocompuestos GEOSYNTHETICS
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Rectas y Curvas GEOSYNTHETICS
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Conducir sobre el Interlayer GEOSYNTHETICS
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Colocacion del Asfalto GEOSYNTHETICS
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Compactacion GEOSYNTHETICS
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GEOSYNTHETICS

Muchas Gracias
JPreguntas?

Jp.broissin@tencategeo.com
+52 1 5542631451
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