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IMEZCLA ASFALTICA EN CALIENTE

DISENO DE MEZCLA ASFALTICA

PROCESO DE DISENO

ASPECTOS A CONSIDERAR

SOLICITACIONES
DEL TRANSITO

SOLICITACIONES
DEL CLIMA

CONSIDERAR CONFORT

Surface

SEGURIDAD

TRABAJABILIDAD
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ASPECTOS MECANICOS

BREVE REPASO DE LA HISTORIA
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SUPERPAVE

% ASPHALT BINDE




PROCESO DE DISENO

1 ELECCION AGREGADOS PETREOS

 NIVELY TIPO DE TRANSITO

+ UBICACION DENTRO DEL PAQUETE ESTRUCTURAL
¢ Fricciéon neumatico —pavimento
* Nivel de solicitacion

* DISPONIBILIDAD

* Volimen
* Regularidad en la calidad

» PROPIEDADES INTRINSECAS

* Resistencia a la abrasién
= Resistencia al pulimento
* Inalterabilidad

« PROPIEDADES GESTIONABLES

+ Caras de fractura
* Particulas elongadas
« Particulas lajosas
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1 ELECCION DEL LIGANTE ASFALTICO

TEMPERATURAS DURANTE LA VIDA EN SERVICIO
NIVEL DE TRANSITO

TIPO DE TRANSITO

* CLASIFICACION POR PENETRACION

* CLASIFICACION POR VISCOSIDAD
* CLASIFICACION POR COMPORTAMIENTO

1 ELECCION DEL LIGANTE ASFALTICO

PG 64-34 (98 % minimum reliability)

PG 58-28 (50 % minimum reliability)

Standard S grade
Heawy H grade
Very Heavy V grade

Extreme E grade

traffic < 3 million ESAL's

traffic > 3 million ESAL's

traffic > 10 million ESAL's

traffic > 30 million ESAL's
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2 ESQUELETO GRANULAR

e ESTRUCTURA RESISTENTE A SOLICITACIONES DE CARGAS.

* Interlocking.

* SUFICIENTE ESPACIO INTERGRANUALR.

* Para contener asfalto.
* Y lograr vacios que eviten exudaciones.

MACROTEXTURA.

* Adherencia neumatico-pavimento.

TRABAJABILIDAD ADECUADA.
* Elaboracién (envuelta o recubrimiento).
* Colocacion (segregacion).

CONTENIDO DE FINOS.

* Conformacién de un mastic correcto.

®Linl w Laup

Fuller

ESQUELETO
GRANULAR

[d

p = 100
F \f D

Donde.

P = porcentaje en peso que pasa por el tamz.
@ = abedura (démeo) de cada tamiz.

D= tamaflo m&xmo (ddmetra) del drido.
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ESQUELETO
GRANULAR

PRELIMINAR

12
Sieve Opening, mm (0.45 Power)

Figure 1—Evaluation of the Gradations of Three Trial Blends (Example)

Standard Practice for
Superpave Volumetric Design
for Asphalt Mixtures

AASHTO Designation: R 35-14"

Estimate Pb with 4% Va

= Pb, est = Pbi-[0.4 *(4 - Va at N des)]

= Rule: 1 % Air Voids = 0.4 % Binder

ESQUELETO GRANULAR
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Estimate VMA at N, w/ 4% Va

des

» VMA, est =VMA + C (4 - Va at N des)

— C = constant (either 0.1 or 0.2)
—C =0.1, when Va is less than 4.0%
—-C=0.2,whenVais4.0%org

ESQUELETO GRANULAR

EN BASE A PARAMETROS VOLUMETRICOS

3 ELECCION
CONTENIDO ASFALTO




¥ = 0.0437a" °
R =05923

Lab Permeability, E-5 cm/sec

0 2 o

090 20 40 8.0 a0 100
In-place Air Voids (Coralok), %

Vars

PORCENTAJE DE VACIOS DE LA MEZCLA COMPACTADA

VAM

[%]

PORCENTAJE DE VACIOS DEL
AGREGADO MINERAL

o G Film thickness
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CONTENIDO DE
ASFALTO

EN BASE A PARAMETROS

VOLUMETRICOS DE PROBETAS

COMPACTADAS

Marshall & Hveem

Height
2.5 inches

—
Diameter
4 inches

PROCESO MEZCLADO

Superpave

Height
4.5 inches

Diameter
6 inches
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PROCESO MEZCLADO

ACONDICIONAMIENTO
PREVIO

Standard Practice for

Mixture Conditioning of
Hot Mix Asphalt (HMA)

AASHTO Designation: R 3!.'}-»2-(2!1!10)1
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PROCESO DE COMPACTACION
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Standard Specification for
Superpave Volumetric Mix Design

AASHTO Designation: M 323-13'

Table 1—Superpave Gyratory Compaction Effort

Design Compaction Parameters

ESALs"(million) Nistad Niasign Neax

Typical Roadway Apfslicmion’

<03 6 50 ‘75

03t0<3

3t0<30

Applications include roadways with very light traffic volumes,
such as local roads, county roads, and city streets where truck
trafTic is prohibited or at a very minimal level. Traffic on these
roadways would be considered focal in nature, not regional,
intrastate, or interstate. Special purpose roadways serving
recreational sites or areas may also be applicable to this level.
Applications include many collector roads or access streets.
Medium-trafficked city streets and the majority of county
roadways may be applicable to this level.

Applications include many two-lane, multilanc, divided, and
partially or completel lled access r Among
these are medium to highly trafficked city streets, many state
routes, U.S. highways, and some rural Interstat¢

Applications include the vast majority of the U. _ (N )L' 45
system, both rural and urban in nature. Special | i des

such as truck-weighing stations or truck-climbi
lanc rdadways may also be applicable to this le

e (Nm);.m
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ENERGIA DE COMPACTACION

SIMULACION EN LABORATORIO

SUPERPAVE 5

Superpave 5: Constructing Asphalt
Pavement with Road Air Voids
Equal to Design Air Voids

Modify laboratory asphalt mixture design
compaction as it relates to field compaction in
order to increase in-place durability without
sacrificing rutting performance
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METODO
MARSHALL

PARAMETROS MECANICOS

» NECESARIAS

» SUFICIENTE

Marshall Stability Curve

Max, = 1875 Ibs.

755 of M = 1406 85, 7

shall Stability - Ibs. (N)

Mar:

PROCESO DE DISENO

PROPIEDADES VOLUMETRICAS

¥
Vol mir

VMA Vel ff
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4 RELACION FILLER ASFALTO

T]Cv — no * eK*CV

Ney: Viscosidad del mastic

n,: Viscosidad del asfalto

Cv: Concentracion en volumen del filler
CV = Viiter / (Vsitter * Vastatto)

F_:“Depende del tamaiio y forma de las particulas del
iller

Surface area of a sphere = 4xr?

8-1" Spheres 64 - 1/12" Spheres
Surface area per Surface area per
sphere=3.14in* sphere =0.79 in*

Total Surface area=25.1in? Total Surface area = 50.3 in?

VOLUMETRICAMENTE

RELACION FILLER ASFALTO

solid fraction
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DETERMINACION
DE C,

RELACION FILLER ASFALTO

C, <C,

« Cs = Concentracion critica.

« Cv: Concentracion en volumen del filler

* €V =Veuer / (Veiter * Vasfatto)
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5 DEFORMACIONES
PERMANENTES

VERIFICACION DE RESPUESTA

Wheel Tracking Test (60°C)

e Posse o, Corssebg 8. D
P RD — 10000
Espesor

[%]

Deformacién [mm]

Ciclos de carga . 5 1 03 ciclos

zmo 3000 4000 5000 6000 7000 8000 9000 10000 WTS = D10000 T DSOOO |: mm :|
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6 DANO POR HUMEDAD

MECANISMO DE FALLA

DANO POR HUMEDAD
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DANO POR HUMEDAD

. ]TSR=100X[TSW
24 hours @ 60 °C ' 1TSd

DANO POR HUMEDAD
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DISENO BALANCEADO

Balanced Mix Design Approaches

Select Trial Gradation;
Ensure Aggregate Blend Properties
1

L] +

Conduct
Volumetric Anaiysis
Determine [nitial
Diesign Binder Content

]

Conduct

Conduct
Volumetric Analysis
Select Design

Rodosign Mix

Adiust Mix Proportions
Apdior Binder Combent

Performance Design

Performance-Modified Volumetric Design

Volumetric Properties
at Design Binder Content

Volumetric Design w/ Performance Verification

[ Verity Volumetric Properties |
¥

[ ]
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COMISIGN PERMANENTE
Y DEL ASFALTO

MUCHAS GRACIAS




