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UNITED STATES DEPARTMENT OF AGRICULTURE
BULLETIN No. 691

Coztribulivn fram the Ofics of Pubdic Hoady and Mural Xrgineering
LOGAN WALLER PAGE, Direclor

Washingten, D. C, v July 10, 1918

TYPICAL SPECIFICATIONS
FOR BITUMINOUS ROAD MATERIALS b)

By

PREVOST HUBBARD, Chemical SPHALT FOR CONSTRUCTION
s & OA-7. OIL ASP :

The oll asphalt shall be homogeneous, free from water, and General,

shall not foam when heated to 175° C. (347° F.).

It shall meet the following requirements: };l: u’.ﬁ-:f“pﬁ:;
1. Specific gravity 25°/25° C. (77°/77° F.) __not less than 1.020 erties.

2. Flashpoint_______________ not less than 175° C. (347° F.)
3. Melting point________ 45° C. (113° F.) to 65° C. (149° F.
4. Penetration at 25° C. (77° F.), 100 g., 5 sec______ 40 to 50
5. Loss at 163° C. (325° F.) 5 hours____not more than 1.0%
a. Penetration of residue at 25° C. (77° F.), 100 g.,
¥ e e e I S S Sl S e not less than 25
T—- 6. Total bitumen (soluble in carbon disulphide),
- « ‘ not less than 99.5%
' JORNAD A5D a. Organic matter insoluble_________ not more than 0.2%

Nore.—Material for any one contract shall not vary more than 0.020
In specific gravity nor more than 10° C. in melting point within the test
limits above specified.
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norma
espaiiola

UNE-EN 12591

Diciembre 2009

Betunes y ligantes bituminosos

Especificaciones de betunes para pavimentacion

Propiedades Método Unidad 35/50 50/70 70/100 160/220
Penetracién a 25 °C EN 1426 0.1 mm 35-50 50-70 70 -100 160 -220
Puntode EN 1427 °C 50 - 58 46 -54 43 -51 35 -43
Reblandecimiento
Resistencia al EN 12607-1
endurecimiento a 163 °C
Penetracion retenida % 53 =50 =46 =37
Incremento de Punto de
Reblandecimiento. °oC =11 =11 =11 <12
Severidad 2
Cambio de masa o : :

), < (.5 = (.5 < (). < 1.
(valor absoluto) ° 0, =0 =08 1.0
Punto de Inflamacién ENISO 2592 °C =240 =230 =230 =220
Solubilidad EN 12592 % =99.0 =990 >99.0 > 99,0
Indice de Penetracion Anexo A° — -1.5a+07 | -15a+07 | -1.5a+0.7 -1.5a+07
Punto de rotura Fraass EN 12593 oC =-5 =-8 =-10 =-15

* En el anexo A de esta norma, se indica el procedimiento de calculo del Indice de Penetracién.
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Temperature &/or Loading Time
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O Betume é um material viscoelastico

' JORNADAS 5
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As Especificacdes atuais

* Funcionam razoavelmente bem, gracas a experiéncia, como ligantes
convencionais

* Mas:
* Penetracao e a Temperatura de Amolecimento sao medidas empiricas.

* As propriedades a baixa temperatura nao sao medidas corretamente.

* Os efeitos da fadiga nao sao bem considerados, nem o comportamento
viscoelastico.
* As condicoes de envelhecimento a longo prazo nao sao consideradas.

Problemas com os ligantes modificados.

JORNADASﬂ



Consistency

Bending Beam

Fraass
Penetration

Dynamic Shear

Softening Pt.

Absolute Vis.

Cracking

Fatigue

-50 o)
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Rutting
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KinematicVis.

100

Dynamic Shear

Dynamic Vis.

Handling

150 Temperature, °C



Nova abordagem: Desempenho

* Serao medidas propriedades reologicas fundamentais : G*,6

G 4

Moddulo viscoso:
G’ =G*send

Y

Mddulo complexo: G*

Angulo de fase: &

>
, , . G’
Modulo elastico:

G’ =G* cos O

JORNADAS
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Nova abordagem: Desempenho

* Serao medidas propriedades reologicas fundamentais : S, m

Log Creep
Stiffness, S

Log Loading Time

h ]
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Nova abordagem: Desempenho

e Sera levada em consideracao cada fase do envelhecimento:
- Deformacoes plasticas :

JORNADAS)



Nova abordagem: Desempenho

e Sera levada em consideracao cada fase do envelhecimento:
- Fissuracao

Presyure Aging Vessal
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Na Europa: Situacao a curto prazo

Mandato para desenvolver especificacoes com base no desempenho.

* Betumes convencionais EN-12591.:
* Manutencao das especificacdes atuais.

* Elaboracao de um Anexo incluindo os novos ensaios de desempenho: DSR e
BBR, medidos apds RTFOT e PAV.

* Projeto da EN-12591 aprovado, pendente de comentarios e publicacao.
* Espera-se que essa publicacao seja efetuada até ao final de 2018.

JORNADASﬂ



Na Europa: situacao de curto prazo

* Betumes Modificados EN-14023:
* Atualmente em revisdo pelo grupo de trabalho do CEN TC 336/WG1.

* Para cada propriedade havera niveis de desempenho.

* Os ensaios de desempenho sao incorporados:

 Com o DSR, Multiple Stress Creep and Recovery (correlaciona-se melhor as deformacodes
plasticas e fornece-se informacdes sobre a recuperacao elastica) - Apés RTFOT

* Com o BBR, o calculo da rigidez a baixa temperatura.
* E esperado um rascunho final para comentdrios em 2018.

0,08
0,07
0,06

004 [-- & 4
0,03

Shear strain {-)

0,02
0,01 §-°
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Conclusdes para os Betumes :
* As especificacOes atuais podem ser melhoradas.

* Novos ensaios de desempenho serao incluidos para melhor definir o
comportamento dos materiais.

* Nos proximos anos, veremos isso refletido nas especificacoes.

 Possivelmente, alguns ensaios empiricos permanecerao na fase de
transicao, por exemplo, a Temperatura de Amolecimento.

JORNADASﬂ



E em emulsOes betuminosas ...
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A evolucao da Norma de emulsdes

r

E 354-1964

S LEECHESTOR I AelHMEL F FHOSNHARLE C el - RORTIGEL |
SHEMAECHTA I; LI "URMmATITA AT ACELl dIA s ™
ESPECIFICACAD LMEC |

] ]

LNEC E 354 - 1984

=l brvmi.
EMILROER BETUMI NCERLY CATHIHICAS | “:-:-::HJH:- + T
FARL FAVIMERIATAG [ | P ——
CHANCTERSEEICAE B meCEPCAD | | e
| —————

MovEn e
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EN 13808: 2005

EUROPEAN STANDARD EN 13808
NORME EUROPEENNE
EUROPAISCHE NORM May 2006

EN 13808: 2013

1CS 81.100.50; 93.080.20

] English version
S --[-----fi.lliumen and bituminous binders - Framework for specifying

cationic bituminous emulsions

ELUROPEAN STANDARD EN 13808

MORME EUROPEENNE

EUROPAISCHE MORM R

108 G 0050, §3.080 30 Eupanades EN 130808 2005, EN 14733 2006=41: 2000

English Version

Bitumem and bituminous binders - Framework for specifying
cationic bituminous emulsions

!

NP EN 13808: 2014

wP

Norma P
Portuguesa

Berumes ¢ lgandes berumimoses
Umadre de especilicagies de emmulsies betumanosas catsmicas




Caracteristicas das emulsOes betuminosas cationicas

(LNEC E354 — 1984)

ECR-1 ECR-2 ECM-2 ECM-2h ECL-1 ECL-1h
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Viscosidade Saybolt
Furol: a 25 °C s 20 | 100 - - - - - - 20 | 100 | 20 | 100
a 50 °C s - - 20 | 100 | 20 | 300 | 20 | 300 - - - -
Sedimentacao % - 5 - 5 - 5 - 5 = 5 = 5
Peneiracao % - 0,10 - 0,10 - 0,10 - 0,10 - 0,10 - -
Desemulsibilidade % 40 = 40 = = = = = = = = =
Rotura com cimento % - - - - - - - - - 2,0 2,0
Adesividade aos agregados:
Agregado seco - - boa boa = =
Idem, apds pulverizacao - - razoavel razoavel - -
Agregado himido - - razoavel razoavel - -
Idem, ap6s pulverizacdo - - razoavel razoavel - -
Carga de particulas Positiva Positiva Positiva Positiva Positiva Positiva
Destilado a 260 °C
Volume % = 3 = 3 = 12 - 12 - - - -
Residuo de destilacdo % 57 - 63 - 57 - 63 - 57 - 57 -
Penetracao 0,imm| 100 | 250 | 100 | 250 | 100 | 250 | 40 90 | 100 | 250 | 40 90
t Ductilidade cm 40 - 40 - 40 - 40 - 40 - 40 -
Solubilidade no 975| - |975| - |975| - |975| - |975| - |975]| -
triocloroetileno %

) JORNADAS ©
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Norma Europeia relativa a
emulsdes cationicas (EN 138

MARCACAQO CE

Requisito obrigatorio para livre circulacao de

produtos na UE

Responsabilidade do fabricante

Para emulsoes betuminosas cationicas com
inicio a 1 de janeiro de 2010

Cumprimento obrigatorio desde

1 de janeiro de 2011

01234

Marcado CE de conformidad constituido por
el simbolo CE especificado en la Directiva
93/68/CEE

Numero de identificacién del organismo
de certificaciéon

Compaiiia, Direccion

05

01234-CPD-00234

Nombre o marca de identificaciéon y
direccién declarada del productor

Los dos ultimos digitos del afio en que la
etiqueta del marcado CE ha sido colocada ‘

Numero de certificado

JORNADAS
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EN 13808

Emulsion bituminosa + designacion
Para ser usada en tratamientos superficiales como los riegos
superficiales o las lechadas bituminosas (lechadas bituminosas y
microaglomerados en frio), tratamientos de adherencia, bacheo,
reparacion de baches, sellado de grietas, tratamientos antipolvo,
tratamientos por penetracion, imprimacion, mezclas en frio en planta
o mezclas en frio in situ (para capas de base, intermedias o de
rodadura), reciclado en frio y de forma general construccion de
carrcteras y mantenimiento de carreteras.

EMULSION

— Viscosidad con el método de ensayo usado Clase
— [Efecto del agua en Ia adhesién del ligante Clase
— Comportamiento a rotura Clase

— Sustancia peligrosa X: (menos de x ppm)

LIGANTE RESIDUAL INICIAL
— Consistencia a temperatura

de servicio intermedia Clase
— Consistencia a temperatura

de servicio elevada Clase
— Cohesion con el método de ensayo usado Clase

LIGANTE RESIDUAL ENVEJECIDO
(prEN 14895 seguida por la Norma EN 14769)
— Durabilidad de la consistencia a temperatura

de servicio intermedia Valor
— Durabilidad consistencia a temperatura

de servicio elevada Valor
— Durabilidad de la cohesion con

el método de ensayo usado Valor

Referencia a la norma curopea.

Descripcion del producto e informacion
sobre las caracteristicas reglamentadas




UNE-EN 13808:2005

NOVA NOMENCLATURA

C % ligante B P F

C: indica que é uma emulsao betuminosa catidnica

% ligante: conteudo de ligante

B: indica que o ligante hidrocarbonado é um betume asfaltico.
P: se a emuls3do incorpora polimeros

F: conteudo de fluidificante superior a 2%

Indice Rotura: classe de comportamento a rotura

Aplicacdo: abreviatura do tipo de aplicacao da emulsao

v ECM-2mod == C67BPF4 MBA

'~JORNADASD




Guia - Tipos de emulsao e sua aplicacao®

*elaborado pela Comissao Técnica de Normalizacao CT 153 — ligantes betuminosos

Emuls6es betuminosas catidnicas convencionais especificadas em Portugal

Anterior a 2005 EN 13808:2005 EN 13808:2013 Aplicacado
(D £ L0 0 | (R0 N DEeieion ) Emulsoes betuminosas cationicas modificadas especificadas em Portugal
C60B4 C60B3 —
C60B3 C60B2 Regas de colagem e de cura Designacio
ECR-1 TA C60B4 TA C60B3 TA Regas de colagem com caracteristicas Anterlo:[ a 2005 Ngllliiiggc)ég%io NIEI\I;I\}?L?SSCBZOZIO?)B Aplicacdo

SUlEa Co032L termoaderentes . : . o CGOBP3. : Regas de colagem e revestimentos

C65B3 C65B2 Regas de colagem especiais ECR-1 mod C60BP4 & el 1

. . . C60BP2 superficiais
REESIMETIES SUEEMEREIE @ SaT> Regas de colagem com caracteristicas

C69B3 C69B2 penetragdes ECR-1 mod TA C60BP4 TA C60BP3 TA & &

CSOBES termoaderentes

C50BF6 Sl e e il e ECR-2 mod C65BP3 ggggig Regas de colagem especiais
ngg?'; - EOBERG o e i presie:e ECR-3 mod C69BP3 C69BP2 Revestimentos superficiais
C60B6 Rec C60B5 Rec Reciclagem a frio e temperada ECM-2 mod C67BPF4 C67BPF3 Misturas abertas a frio e temperadas

C60BP5 C60BP4
C60B7 Ge Camadas granulares tratadas com = i i
C60B5 Ge g - ECL-2 mod C60BP6 C60BPS Microaglomerados a frio

C60B6 Ge emulsdo
C60BS5 Slu C60B4 Slu Lamas asfalticas
C60B6 Slu C60B5 Slu

C67BF4 C67BF3 Misturas abertas a frio

(1) De acordo com a especificacdo LNEC E354-1984 e com os Cadernos de Encargos dos Donos de Obra.

.
) JORNADAS
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Alteracdes mais relevantes:

NOVOS METODOS DE ENSAIO

Sobre a emulsao ou seu residuo

= Adesividade

= Tempo de fluéncia

= [ndice de rotura

= Recuperacao elastica

= Medida de la coesao:

. Péndulo Vialit Para a obtencao do ligante residual

A 3 3 (o]
. Forga—ductilidade Método de recuperacao por evaporacao a 50°C

, e o
. Tensio direta Método de estabilizacao a 85°C

t Método de envelhecimento acelerado PAV

':)JORNADAS)
[UMES e .




Alteracdes mais relevantes:

NOVOS METODOS DE ENSAIO

EN 13075-1. Determina¢do do indice de rotura das emulsbes
betuminosas catidnicas. Método de carga mineral

Filler Forshammer RRT TC336/WG2
Filler Sika
REFERENCIA f=1,2
Filler Caolin Q92 Filler Sikaisol
Proposto pela
posto p f=1,3
ATEB

By
[UMES semeni car
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Novas alteracdes em 2013:

REVISAO EN 13808:2005

UNE-EN 13808:2013

UNE-EN 13808:2005

EspecificagOes + UNE-EN 13808:2013
UNE-EN 14733:2006+A1:2011 - Especificacbes
Controlo de producao +Controlo de Producéo

Nomenclatura:

* Fseo Fluxante >3%
* Possibilidade de indicar se o fluxante é de origem vegetal (Fv) ou mineral (Fm)
e Comportamento a ROTURA:

- indice de rotura (Classe 2 a Classe 5). Ampliagdo das classes

C60B4->C60B3
C65B3->C65B2

| —

)JolﬁNéBﬁ?) - Tempo de mistura com finos (Classe 6 a Classe 8)
ot - Estabilidade com cimento (Classe 9 y classe 10)

Construindo Caminhos




Especificacoes de emulsoes betuminosas catidnicas (Quadro 2)

UNE-EN 13808:2013

Performance Classes for the technical requirements of cationic bituminous emulsions

Technical requirements Document Unit | Class0 | Class? | Class2 | Class3 | Class4 | Class5 | Class6 | Class7 | Class8 | Class9 | Class10 | Class11 | Class 12

. <38 | 3Btod2 | 45052 | 30057 | 55mE2 | 631067 | E51068 | ETHTH =62 =71
T e | C I TE | e Go | 2% | aes | am | 2 | e | 2e | 26 | 2 | a7

(C35) (C40) {C50) {Ca3) {C80) (Ch3) {CET) (Ce3) (C70) {C72)

Breaking behaviour

Breaking value (Forshammer filler) EM 13075-1 None <110 | 7010155 | 1M0t01%5 | 170 D - - . . - ;
or Fines mixing time EN 13075-2 s - - 1 .a | 2180 | =m0 _ ) )
or Mixing stability with cement EN 12848 g - - - - - B - =2 2 -
Residus on sieving - 0.5 mm sieve EN 1429 % (mim) <01 <02 <05 - - - - -
Viscosity

Efflusc time 2 mm at 40 *C EN 12846-1 s QR 20 | 15070 | 400130 . ] . - ] . )
of Eflux time 4 mm at 40 *C EM 128461 5 MR - - - 570 | 40to100 - = - - -
or Efflux time 4 mm at 50 *C EM 123451 5 HR - - = = = 5io30 =25 - - -
o Dynamic viscosity at 40 °C 9 EN 13302 m Pa.s NR : ; - . - - : <3 0300 | 1001000 | =1000
Adhesivity with reference aggregate EN 13514 None MR =75 =90 - . . . ] ] . ]
Fenstration power EN 12843 Min MR - : _ ] _ ] _ i ] ]
Oil distillate content® EN 1431 % (mim) | MR <20 <310 =50 =80 | =0 | 5wi5s | =15 ] ]
Residue on sieving - 0,18 mm sieve EMN 1429 % (mim) (] =] =025 <05 - - - _ _ _
EffiLo: time at 85 °C EN 16345 s NR 25t045 | 2010100 - . . . . .
:;:}fﬂ“:ﬂ;:m (7 days EN 1429 % (mim) | NR <04 <02 <05 ) ) . ] ]
Settling tendency (7 days storage) EM 12847 % (mim) MR =5 =10 - . - } . j

?‘}JORNADAS\ Classe 0: No requirement (Nao Requerido)

ik j scepsn | (AP

Construindo Caminhos

Classe 1: Declared Value (A Declarar)




Guia - Tipos de emulsao e suas aplicacdes™

*elaborado pela Comissao Técnica de Normalizacao CT 153 — ligantes betuminosos

Emuls6es betuminosas catidnicas convencionais especificadas em Portugal

Anterior a 2005 EN 13808:2005 EN 13808:2013 Aplicacado
(1) [P 2 15508 2000 f] (NP S 4580 2005 Emulsoes betuminosas cationicas modificadas especificadas em Portugal
C60B4 C60B3 - -
ECR-1 o84 Ceoe3 Regas de colageme de cura [ T
ECR-1 TA C60B4 TA C60B3 TA Regas de colagem com caracteristicas Anterlo:[ a 2005 Ngl\é;?’li%%;g%‘r’lo NIE'\I;I\}‘D)1830880820210313 Al (s

C6083 TA C6082 TA termoaderentes B : . o CGOBP3. : Regas de colagem e revestimentos

ECR-2 C65B3 C65B2 Regas de colagem especiais ECR-1 mod C60BP4 & el 1

. . . C60BP2 superficiais
ResEsi eSS il @ seii- Regas de colagem com caracteristicas
ECR-3 C69B3 C69B2 penetragdes ECR-1 mod TA C60BP4 TA C60BP3 TA & &
CSOBES termoaderentes
ad C50BF6 CA0EI e e il e ECR-2 mod C65BP3 ggggig Regas de colagem especiais
EGL] ngg?'; - EOBERG o e i presie:e ECR-3 mod C69BP3 C69BP2 Revestimentos superficiais
ECL-2 C60B6 Rec C60B5 Rec Reciclagem a frio e temperada ECM-2 mod C67BPF4 C67BPF3 Misturas abertas a frio e temperadas
C60BP5 C60BP4 . .

ECL-2 C60B7 Ge C60B5 Ge Camadas granulare~s tratadas com ECL-2 mod CE0BPE CE0BPS Microaglomerados a frio
C60B6 Ge emulsdo
C60BS5 Slu C60B4 Slu _

ECL-2 C60B6 Slu C60B5 Slu Lamas asfalticas

ECM-2 C67BF4 C67BF3 Misturas abertas a frio

(1) De acordo com a especificacdo LNEC E354-1984 e com os Cadernos de Encargos dos Donos de Obra.

.
) JORNADAS
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Outras alteracoes relevantes:

NOVA DOCUMENTAAO DESDE 2013

ENSAIO INICIAL DE ENSAIO
CLASSIFICACAO DE TIPO
CERTIFICADO DE CERTIFICADO DE

CONTROLO DA CONTROLO DA
PRODUCAOQO PRODUCAO

1 DE JULHO 2013

CPR

ETIQUETA DE
MARCACAO CE

ETIQUETA DE
MARCACAO CE

DECLARACAO DE DECLARACAO DE

) JORNADA

S | ‘.__H\’H_S¢cm-|m
Caonstruindo Caminhos
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Alteracdes importantes:

REVISAO EN 13808:2005

UNE-EN 13808:2013

 Ampliagcao das classes de tempo de fluéncia a 40°C
* Eincluindo o tempo de fluéncia a 85°C (opcional)

REsIDUOS

ETAPA 1

LIGANTE RECUPERADO LIGANTE ESTABILIZADO LGAy \ECIDO LIGANTE RESIDUAL
~ EVAPORACAO+ Jk. =
EVAPORACAO ESTABILIZACAO EST+. 4LIZACI .«+PAV , \ DESTILAGAO
CARACTERISTICAS OBRIGATORIAS CONTROLO PRODUCAO

.

éJORNADAS)




Especificagoes dos ligantes residuais (Quadro 4) UNE-EN 13808:2013

] I
QUADRO UNICO!
Clases prestacionales par los requisitos técnicos de las emulsiones bituminosas catiénicas
Requisitos técnicos | Documento | Unidad | Clase 1 | Clase 2 | Clase 3 | Clase 4| Clase 5 | Clase 6 | Clase 7 | Clase 8 | Clase 9 | Clase 10 | Clase 11
Consistencia a temperatura de servicio intermedia
Penetracién a 25 °C* EN 1426 | 0.1 mm ‘ DV | =30 ‘ =100 ‘ <150 ‘ <220 ‘ <270 ‘ £330 ‘ = ‘ = ‘ = ‘ -
Penetracion a 15 °C* 3 ° 3 °
o Penciracion a Se Penetracao a 25°C > 330 0,1mm—>Penetracao a 15°C
Consistencia a temperatura de servicio alta
Punto de Reblandecimiento® EN 1427 °C DV =60 =55 =50 =46 =43 =130 =35 <35 - -
. o b EN 12596 .
o Viscosidad dinamica a 60 °C o EN 13302 Pas Dv =18 =12 =7 =245 <45 - - - - -
o Viscosidad cinemitica a 60 °C” EN 12595 | mm¥s DV |=16000| = 8000 | = 6000 | =4000 | =2000 | <2000 - - - -
Cohesion ( solamente ligante modificado)
Energia de cohesién por ensavo de traccion EN 13587 Tren DV =3 =2 =1 22 =1 =05 =1 =05 =05 =05
(100 mm/min)* EN 13703 a5°C | a5°C | a5°C |al0°C|al0°C [al0°C|al5°C|al5°C| a20°C | a25°C
o Fnergia de cohesion por fuerza ductilidad EN 13589 Tem? DV 23 =2 21 205 22 21 205 | 205 20,5 _
(traccion a 50 mm/min)® EN 13703 a5°C | a5°C | a5°C | a5°C |al0°C [al0°C|al0°C|al5°C| a20°C
o Cohesion por el ensayo del péndulo® EN 13588 | Jem® DV =214 212 | 210 [ 207 | 205 - - - - -
Fragilidad a temperatura de servicio baja - - ; - - _
t gura de fragilictad Frasss) EN 12593 C DV <-25 <20 | =-15 | =-10 <-5 <0 <5 NOVAS
Recuperacion eldstica a 10 °C (para liga . o ; < - _ _ _ _ _ _
poliméricos elasticos) OpC|0na| Yo Dy =7 =30 CLASSES
Recuperacion elastica a 25 °C (para ligantes o ; _ _ _ _ _ _ — —
Y . poliméricos elasticos) EN 13308 Yo DV =75 =50 ‘ |

' JORNADAS

|~ & steensn | ot

Construindo Caminhos




Qual o futuro da EN 13808777

OBJETIVO:

Definir e denominar cada tipo de emulséo em fungdo dos requisitos que sdo relevantes e sequndo a sua aplicagdo.

A definicdo de cada tipo de emulséo considera verificar os requisitos essenciais da emulsdo de acordo com os

diferentes estados do ligante residual:

* Ligante obtido logo apos a rotura

* Ligante representativo da maior parte da vida
em servigo

* Ligante representativo do final da vida de servigo

Spraying applications

Coating applications

Type A Type B Type C Type D Type E I Type F
Emulsion as such
Binder content X x 3 X x
Viscosity x 3 Min. value | Min. value
Breaking with filler RV RY RV RV

Penetration power

X

Water effect on binder adhesion

bdin. value

JORNADAS)

Binder obtained just after the breaking of the emulsion

Binder representative of the major part of service life

Penetration

X

X

X

Softening Point

X

X

X

Cohesion (polymer and latex modified]

X

X

Binder representative of late service life

Low temperature property | X I




Qual o futuro da EN 13808777

DENOMINACAOQO

Foi definido no TC 336/WG2 um novo sistema de denominacéo das emulsées baseado nos requisitos essenciais.

Proposed abbreviated designation system based on Essential Requirements

shcersn | CRE

truindo Caminhoe

Em processo de discuss@o. [rostion] Type Valie  |Description
1 1 |etter C Cationic emulsion

Objetivo: Simplificar! — . SR _
3 2 |letters TAto TE vpe of emulsion
4 1 |etter v Viscosity
= digits Class number | Viscosity class
& 1letter RorP R for breaking with filler, P for penetration power
7 digits Class number | Class numbser for Breaking value or penetration power
2] separator g Separator between emulsion properties and properties of residual binders
9 1or 2 letters B or BP or BL B for unmodified bitumen, BP for polymer modified bitumen, BL for latex modified emulsion
10 digits/digits | Penetration range |Penatration range according to EN 12591, EN 14023 and, if needed, EN 13808
11 separator -
12 digits Softening point | Lower limit on Softening point according to EM 14023 and, if needed, EM 13808
13 1or 2 letters F or Fm or Py Type of flux if > 3%

. Class number corresponding to the difference in softening point between the recowered and
15 digits Class number stabilized binder and the recovered binder
16 1 |etter C Cohesion
17 digits Class number | Cohesion class
J ORNADAS 18 2 |etters LT Low Temperature

19 digits Class number | Class for low temperature property




Proposta para a f
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Jtura EN 13808

Eszential requirements for the bituminows binders

Type General description ] quirements far the as such Sinderjustafter o ofthe | Binder representative of major part of Typical application
freakin Binder representative of late senvice e
[fiux cantent > 3%) service life
SPRAYING Binder content [as it conditians the spraying rate of the emulsion].
Emulsions which are used for spraying Viscosity as It conditians the hamogeneity of the applied Flm, Ideally, there are twa concepts Softening point. The differance in ar t Low temp b s measured on a long
applications andfar which: involved ; viscosity at high shear rate (spraying) and viscosity at low shear rate {must be high enaugh | 0ftening point between the tarm aged binder Isimportant since the nesicaal binder
- Breaking behaviour and adhesive band 19 g prevent rumaff], recovered & stabilized binder and will be directly exposed to ageing and variatians in
aggregates is 3 key reguisite the recawvered binder is proposed as  [temperature cver the whele service life.
A + The residual binder (after breaking of the Breaking behaviour in the presence of aggregates. So far, breaking with filler [EN 13075-1)is wsed. |5 mooers for the “degree of tlnl!ﬁ:m for palymer and latex modified Surface d
emulsion) will be directly exposed to traffic and| Although it may not be truly represertative, it should be kept in the wait for a better test, &g an Fluring” and thus for the potential | nders
environmental constraints over a prolonged | Optimized TS 16346 procedure. risk far early failures due to a toa
period of time.
Water effect on binder adhesion is impartant but coud maybe be handied through a singls
performance requirement | = 75 ¥) to a reference: or the job site aggregate.
SORAYING Binder content fas it conditians the spraying rate of the emulsion].
Emulsions which are used for spraying Viscosity : same considerations a for typs A smulsions, Not redevant Penetration ard Softening point Not redewvant Tack-coat
appiications and for which- Since their purpose is to be Since the residual binder will not be exposed to ageing
- Breaking and bonding has to be achieved onto| Breaking behaviowr is not governed by emulsion/aggregate interactions but rather by incorporated into the pavement duse to emvironmental exposure (UV] or because its
B an existing surface and not 1o a sprayed emulsion/surface interactions and environmental coniitions [temperature/humidity). So far, there | trict e (10 become animerlayer) | Cohesion for palymer and latex modified | 3 gping willnot significantly affect the performance of ——
aggregate. The |no recognized simuation test. Breaking behaviour with filler has therefore anfy an indicative value | povet o ome s latively | Binders the reiad Structurs, Iong terta agéing snd Its Ingact o6
residual binder {after breaking of the smulsion) | But may be requested as a Reported Value (RY] if suggested by a Natianal Annex. shart time, the bituminous binders kow temperature performance is not critical.
is not intended ta be dinectly expased to traffic of a Type B emusion should not be:
ar environmental comstraints far akong time. |\ esion s mot relevart far this type of apalicatians ﬂ;;:dl{n least nat to high contents Fog-seals
of Flux]
SPRAYING Binder content |as it conditians the spraying rate of the emulsion]. Na requirement class 0] Penetration ard Softening point Not redevant
Emulsians which are used for spraying Viscosity : viscasity needs to be low at kaw shear rates [ance apglied) so as to allow penetration inta| Such emulsians may be fluced fto Should nat be an kssue far this type of application
applications and for which: the unbound material, Viscscity at high shear rate {spraying conditions) should not be a reguirement | diminish binder viscosity and [impragnated layer is to be ovedaid or is not bt for s
- The main abjective is ta penetrate an existing | since such emuisions would normally be at low binder content. facilitate penetration and Cohesian for polymer and latex madified | 10nE senvce life)
surface of uribaund materials as desply as Breaking behaviour is governed by the interactions betwesn the emulsian and the unbaund stickiness) but the evolution of inders [this may be theoretical since
possible - The material, sspecially the fines, Thearetically, a test method suchas EN 12848 (Penetration power| | binder consistency in the first stage | wmusions for this type of apalication are
c resichial binder is intended to stabilize the should be adequate but needs to be re-evaluated. &s for Type B emulsians, breaking behaviour with | of serdce e is notan impartart | ysially not modified] bnpragnation
upper part of the unbound layer but there is no | filler has only an indicative value but may be d as a Rep Value [RV) # bya | Hsue with regard to pavement
particular requirement with regard to Matianal Anrex. performance.
mechanical performance and durability.
Water effect on binder adhesion should not be a key perfarmance issue for this type of applications
(1= of saft binders adhering sasily, pavement course often sxpected ta be overtaid, ).
COATING Binder content fas it conditions the dasage of the emulsion).
Emulsions whichare: used for coating Viscosity is not an essential requirement since emulsion viscasity will not condition the sase of Softening point. The difference in ar t Low temperature be as measured on a long-
applications andwehich bave to be formutated |, e The standan sy nevertithess efing & singh sl kvl of viscosity, spplicablito all | =5 THeming point beturen the tarm aged binder isimportant snce the residual binder
specifically in relation ta a given type of iton oF this yme 0 pRevent eioessive nar-off £ Couing SEage. recowered & statilized binder and will be directly exposed to ageing and variations in
aggregates and targeted aggregate grading e . T8 Haee the recowered binder is proposed as temperature over the whole service life. Micra-surfacing
curve. Famulation of the emulsion and Breaking behaviour based an filler tests such a5 EN 13075-1 and EN 13075-2 does not allow to verify | 3 measure for the “degree of Cohesion for pabymer and latex modified
D assessment of the performance of the final —Jypar 5 given emulsion has been formulated acoarding to the recipe established via the lab flusing” and thes for the patential biredgrs
aggregate-emuision mixture is dane via specific| ro o ation studies conducted on the specific aggregate to be used. The Essential Requirement on | 7=k far early fallures due to a too
{sametimes proprietary) test methods. TPe D | breaking behaviour should therefone be transfermed to the finished product standards fe.g. EN 12273 | 50Tt binder (e.g. nutting). Col inhues for wearing course:
emulsions are imended for wearing coune | 4.y ca5e of micro-surfacing). Breaking behaviour with filler has arly an indicative value but may be
mixes and may be more or less fuxed requested as 3 Reported Value (V) if suggested by a National Annex.
depending on the desired level of starsbility
and recuested machanical performance. Water effact on binder adhesion: shauld become a requirement for the finished product [mix). Same
reasoning as for the breaking behaviour.
COATING Binder content jas it conditions the dasage of the smulsion). Not relevant Penetration and Softening point Mot relevant
Siemilar description as far Type D emutsions. [< e eosonive 0x for Type D emulsions with regardta viscasity, breaking behaviour ard water Due to thei intended s, Type £ | Lt modified | P I e specific mechanical behaviour of gravel-
E enc_tpt tha.t Type E is to be used for mixes affack on binder adhesion. cmd:nnssh':!uld not be fluxed {at hinders [this may be theoretical since clru.is.n:ln. the |m_ctarap:|rsanthe low tl:chrn.u..lr: Sravelenvulion
which are intended to be averlayed [typically least not te high cantents of flux) " J =i behaviour of the binder does not seem ta be a decisive
gravel-emulsions). Type £ should tharefore not emulsions far this type of apalication are | ¢ - o the long term performance of this type of
be highly flused. Uil ROk frodified) pavement strictures.
COATING Binder content fas it conditions the dosage of the smusian). No requirement [class 0) Penetration ard Softening point Not redevant.
Type Femulsions are used for open-graded [ same comments concering viscosity as for Type D and Type E emulsions. The evalutian of binder consistency | Cohesian for palymer and latex madified | Durability is not an ksue for this type of apalications. Storable mines
cold mixes intended to be used for small and in the first stage of sence life binders [this may be thecretical since
local repair operations. There are no strong | 2Pe2king behaviour with filler has only an indicative value but may be requested ax a Reparted {once the mis has been placd onto | emulsions far this type of application are Open-graded cold mixes forsmall
F Value [RV] ¥ suggested by a National Annex. repairs

mechanical nor durability requirements for
such mixes. The emulsions are generally heavily
flumed to ensure storabillity svera certain
period of time.

Water effect on binder adhesion has a meaning for this type of mix and can bs judged vis EN 13614
since the aggregate fraction fe.g. 6/10) i a major component. As for surface dressing emulsions, this
requirement could probably be handied through a single performance requirement | 75 7)

gate ar the job site aggregate.

te a reference

the road) is not an important issue
with regard to mechanical
perfarmance.

usually not modified]




Conclusdoes em emulsoes :

* As especificacdes atuais ainda podem ser melhoradas.

* As propriedades a serem consideradas para cada tipo de emulsao
dependerao do uso final.

* Nos proximos anos, veremos isso refletido nas novas especificacoes.

* Dever-se-a selecionar corretamente os requisitos essenciais que sao
aplicados a cada tipo de emulsao em estado original e para cada um
dos ligantes residuais.

* A nova denominacao das emulsdes, baseada nos requisitos
essenciais, devera ser clara e o mais concisa possivel.

JORNADAS”



Vicente Perez Mena
Vicente.perez@cepsa.com

Maria del Mar Colas
bJQfngﬁff) marimar.colas@cepsa.pt

Construindo Caminhos



mailto:Vicente.perez@cepsa.com
mailto:marimar.colas@cepsa.pt

