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COMPTE-RENDU DE LA 66IEME REUNION 

ANNUELLE DU T R B, JANVIER. 1987 

1.0 	IDENTIFICATION DU PARTICIPANT 

1.1 
	

Nom 	: Richard Langlois 
1.2 
	

Fonction 	: Ingénieur, chef de la div. Matériaux 
1.3 
	

Service 	: Laboratoire Central 

2.0 	DESCRIPTION DES VOYAGES 

2.1 Endroit 
	

Washington 

2.2 	Durée 
	

du 10 au 16 janvier 1987 

2.3 Autorisation: 

2.4 	Raison du : 
voyage 

CT 86-C-292 

Participer au TRB ët à la réunion 
du SHRP à titre de coordonnateur 
Québecois du SHRP et membre du 
groupe de coordination de la recherche 
en infrastructure des transports. 

3.0 	CARACTERISTIOUES DES REUNIONS  

3.1 	Type de réunion: Nationale à caractère international 

3.2 	Nom de l'organisme: Transportation Research Board 
responsable  

3.3 	Contenu de la réunion 

3.3.1 Liste des thèmes abordés: Elle est présentée 
en annexe A. 

3.3.2 Résumé des conférences et des discussions.  

Les sessions techniques ont été des plus 
intéressantes et très diversifiées: Les auteurs 
venaient de différents milieux, de gouvernements, 
de municipalités, d'universités et de diverses 
entreprises privées. 

111 
Les principaux faits techniques découlant des 
diverses rencontres, discussions et présentations 
techniques se résument ainsi: 



IL 	Les appareils nucléaires ordinaires de mesure de 
densité mesurent la densité d'une couche de 75 à 
100 mm de profondeur. Avec un appareil spécial 
muni de 2 détecteurs, il est possible de mesurer 
avec précision la densité d'une couche mince de 
25 mn. 

2- 	La densité des carottes est toujours supérieure 
à celle mesurée avec des nucléodensimètres (Troxler, 
CPN, Seaman), sur un joint ou ailleurs. La densité 
des joints est en moyenne 96 Kg/m3  inférieure.L'écart 
type des mesures de densités par carottes, est infé- 
rieure à celui des nucléodensimètres. La compacité 
des joints est de 4% inférieure si elle est mesurée 
par des carottes et de 77 inférieure par les nucléo-
densimètres. 

I/ 	
3- 	Les normes de compacité du Texas sont de 92 à 97% 

de la densité maximale Rice. En 83-84, alors que 
les normes de compacité n'étaient pas en vigueur, 

1/ a 
la compacité moyenne des revéstements était de 92,7%
vec un écart type de 2,3, alors qu'en 86, avec la 

mise en force de la norme, la compacité moyenne est 
passée à 95,2% avec un écart type de 1,13. 

L'état du Nouveau-Mexique a recyclé à froid une 
couche de 75 mm de BB en utilisant un train de 
recyclage composé de: une fraiseuse Rota Mill-1000 
tirant un concasseur derrière lequel est attaché une 
usine d'enrobage à froid (Pug mill) qui met le mélange 
en andain lequel est ramassé par un élévateur spécial 
installé devant une finisseuse (paver). La production 
horaire de ce train est de 350 T/h. Une émulsion 

11/ 

	

	

HF 150 est utilisée au tout, de 1 à 1,25% de bitume 
résiduel. Le compactage se fait à 300 m derrière la 
finisseuse pour laisser évaporer l'eau suffisamment. 
Cette procédure permet d'économiser environ $4.00/v2 
($7,12/v2  comparativement à $11,00/v2  par la méthode 
usuelle de SAMI pour réduire les fissures de réflexions.)'. 
Le mélange recyclé a une stabilité Marshall à 22°C 

11 	 à 22°C. 
qui varie de 8,9 KN à 33,4 KN après 7 jours de curage 

L'institut de recherche en ingénérie de l'université 
du Nouveau-Mexique a fabriqué deux vidéo: un surie 
procédé de recyclage à froid décrit en 4 et une sur la 
fracturation et l'assise des dalles de béton avant 
recouvrement. M. Dale Decker, de cet institut, a promis 
de m'envoyer ces deux vidéo et les frais ne seront que 
le coiit d'une vidéo-cassette. 
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Une extraction par stage a montré que le bitume sur 

le granulat aune distribution variable de sa consis- 

tance: 	la microcouche de surface est sévèrement dur- 

cie, alors que la seconde couche l'est moins et que 

la couche en contact avec le granulat retient la mê-

me consistance qu'au moment de la construction du 

revêtement bitumineux. Les agents de rajeunissement 

AC-25, AE-150 et Mobisol-30 sont plus effectifs pour 

ramollir le bitume durci des deux microcouches exté-

rieures. 

Le coulis de chaux hydraté est le meilleur agent pour 

réduire le désenrobage dans les mélanges bitumineux. 

Le ciment et la chaux hydrate sèche n'améliore pas 

beaucoup la résistance au désenrobage. 

L'addition de Ethylène - Vinyle - Acétate au bitume 

produit des mélanges avec une résistance à la fatigue 

accrue. L'ajout de 50% de soufre est deuxième pour 

l'augmentation de cette résistance suivi de l'addition 

de caoutchouc au bitume, et en dernier lieu, les fibres 

de polypropylène. 

Un mélange bitumineux satisfaisant peut-être produit 

avec une teneur de 20% de rebut de toiture, si le choix 

du bitume et de la granulométrie des granulats est fait 

judicieusement. 

La profondeur d'ornière augmente avec l'épaisseur de la 

couche de béton bitumineux posé sur le béton de ciment. 

Le taux d'orniérage est fort durant la première année 

de service puis il détroit avant d'augmenter de nouveau 

après que le trafic a complètement compacté le milieu 

de l'ornière. 

L'appareil nucléaire Troxler 3241 permet de déterminer 

la teneur en bitume sur deux briquettes Marshall avec 

une erreur maximale de + 0,17. 

Selon le Texas, une couche d'usure antidérapante à 

granulométrie ouverte (Open-Graded Friction Course) 

doit avoir 8 à 10% passant le 2 mm, 2 à 3% passant le 

80 pm et un vide d'environ 15%. 	Pour évaluer les 

caractéristiques de surface ae l'OFC l'essai au sable 

n'est pas valable, c'est l'essai du mastic (putty) qui 

est le meilleur. L'OFC est très antidérapant à toute 

vitesse à condition qu'il ne soit pas recouvert d'eau 

car alors il devient glissant s'il est recouvert de 1.8 

mm d'eau et plus. L'ajout de silicone aide à placer ce 

genre de mélange. La vie normale d'un OFC est de 6 à 

12 ans selon le trafic (100 à 200 millions de passages). 

1 
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La Californie utilise les OFC depuis 40 ans. On ne 

peut poser un OFC sur un vieil OFC, il faut l'enlever 

par fraisage à froid avant. C'est un grade plus dur 

de bitume qui est utilisé pour les OFC par rapport 

aux mélanges denses. La grosseur maximale de la 

pierre est de 12.5 mm, le maximum passant le 80 pm 

est le 3% et ce revêtement ne se pose jamais à des 

températures inférieures à 21
o
C. Quant à la Georgie, 

elle a posé plus de 3000 Km de OFC depuis 1970. En 

1982, elle a débuté l'ajout de chaux hydratée pour 

empêcher le dérnrobage. Le taux de pose utilisé 

est de 33 Kg/mn . Le Nouveau-Mexique utilise les OFC 

depuis la fin des années 50. La granulométrie est 

de 90 à 100% passant le 10 mm, 0 à 10% passant le 2 mm. 

La température du mélange est en moyenne 115°C et se 

pose jamais à une température ambiante inférieure à 

15 C. Pour empêcher l'arrachement, il est préférable 

d'utiliser un bitume polymère comme le Styrelf. Le 2 
Michigan pose des OFC depuis 1973 au taux de 55 Kg/m. 

Le Montana en pose depuis 1975 (encore en service) 

avec la granulométrie suivante: 10 pm - 100%, 5 pm - 

30 à 40%, 2.25 pm -5 à 15%, 80 pm - 2 à 5% passant. 

La chaux hydratée est incorporée et un liant d'accro-

chage est utilisé. L'Ontario en pose depuis 1976 et 

a remarqué une diminution des accidents sous la pluie 

de 40%. 

En Illinois on a trouvé une bonne corrélation (R
2
=0,82) 

entre l'orniérage et le pourcentage passant le 400 pm 

et retenu le 175 pm ainsi que la déviation du passant 

le 400 pm par rapport à la courbe de la puissance 0,45. 

En Californie un béton polymère de 19 mm d'épaisseur 

avec une pierre 9.5 mm de grosseur maximale a été posé 

sur des surfaces usées par les chaînes. Ce revêtement 

est ouvert au trafic après 12 heures de mûrissement. 

Dans les mélanges au bitume - caoutchouc la granulomé-

trie doit être modifiée pour allouer de l'espace aux 

particules de caoutchouc. Le design du mélange peut 

se faire par la méthode Marshall à condition que le 

compactage de briquettes se fasse à 190 C. La teneur 

en caoutcjouc par rapport au bitume est de 15 à 18%. 

Le mélange au bitume moussé avec sable contenant plus 

de 5% passant le 80 pm est plus résistant à l'orniérage 

en couche de base que les stabilisations à chaud de 

sable. 



La bon nf d'oxvdàtior SOUF pression es: très valable DOUE 
simuiet :oxvoatior. du biturv e: des mélanres bitumineux. 
Lc point n,;fragflité iraas .est un don indicateur de la 
mesure d:: taux 	 du bitume. 

Au lexa. une usine expérimentale de recvclare du bétor 

bitumineux, a chaud par, micro ondes est en fonction. Cette 

usine permet de recycler à l00, et d'éliminer l'excès de 

fines du vieux beton bitumineux concasse. Le coCit d'us- 
nage es: presentemen: de 	U ia tonne. 

Ma:iidzaden a développé un nouveau modèle de prédiction 

des fissures de réflexions induites par la variation de 
température. 

Le bitume AR-200P (l' 85-200) additionné de Carbon Black 

(environ 20) se comporte à basse température comme un 

AR-2000 mais à haute température comme un AR-8000 

70). Un tel bitume modifié peut servir à améliorer les 

mélanges faits avec des granulats de moins bonne qualité. 

Le latex SBR est l'additif qui augmente le plus le PVN du 

bitume, donc qui réduit le plus sa susceptibilité à la 

température: les autres additifs étudiés sont le SBS 

Kraton de Shell. l'Ethvlène Vinyle Acétate, le Polyéthy-

lène de Novophalt et le Carbon Black. De plus le SBE 

réduit l'oxydation du bitume alors que les SBS, le Polyé-

thylène et le Carbon Black durcissent le bitume encore 
plus lorsqu'entreposé à 175cC pendant 48 heures. 

Le gauchissement du béton sous l'effet des différentiels 

de température provoquent la réflexion des fissures dans 

les revêtements bitumineux qui recouvrent les dalles de 
béton. 

24- 	L'Orégon a construit, en 1985, 10 sections expérimentales 

de route pour évaluer 7 additifs différents et deux combi-

naisons de deux additifs dans le mélange bitumineux (Plus 

Ride 12, Arm-R-Shield, Fiber Pave, BoniFibers, Pave Bond, 
Lime, Polymer, Pave Bond + Lime, Polymer + Lime). 

3.3.3. Documentation recueillie  

L'annexe B fournit les titres des exposés, des 

conférences et des documents techniques recueillis 

en plus de ceux marqués d'un astérique * en annexe 
A avec la liste des thèmes abordés. 

3.4 	Liste des personnes assistant aux réunions  

Plus de 1500 personnes assistaient aux différentes 

réunions et aucune liste n'était disponible. Seule 

la liste des conférenciers était disponible et elle 
est présentée-en annexe C. 

- 

22- 

23- 
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4.0 	NATURE DE MA PARTICIPATION  

Sessions techniques et comités  

J'ai posé des questions ou fait des commentaires sur 
la plupart des conférences et ateliers des différents 
comités où j'ai assisté (A 2 F 0 6, A 2 F 0 2, A 2 D 01, 
A 2 D 04, A 2 D 01). 
J'ai proposé que la compacité de revétements bitumineux 
soit déterminée de la mime facon par tout le monde; soit 
par rapport à la densité maximale Rice. J'ai été appuyé" 
par Tom Kennedy du Texas et E.R. Brown du US corps of 
Engineers. 

Réunion des coordonnateurs SHRP.  

Dimanche, de 8h.30 à 17h00, à titre de coordonnateur 
québecois du SHRP, j'ai participé à cette réunion. 
J'y ai posé plusieurs questions afin d'obtenir des 
éclaircissements entre autres sur les sections SPS. 
J'ai de plus proposé l'organisation, par chaque 
coordonnateur, de colloques d'information sur le 
programme SHRP dans chaque état ou province, en 
mentionnant que j'avais déjà debuté cela au Québec 
et que c'était très bien accueilli. L'agenda de 
la réunion est présenté en annexe D. 

Souper de la francophonie  

J'ai organisé un souper le jeudi soir pour permettre 
aux francophones assistants au TRB de se rencontrer 
et d'échanger: 5 francais et 4 québecois y ont par-
ticipé. De plus en demandant à M. Harry Smith du 
TRB une recommandation pour un restaurant, celui-ci 
nous a invité à une dégustation de vin à sa suite, 
et nous a accompagné avec deux de ses employés au 
restaurant. Cela a permis des échanges frùctueuses 
et la création de liens amicaux avec mon collègue 
de France. 

5.0 	POINTS D'INTERET POUR LE MTQ  

Tous les faits techniqu s énumérés dans le résumé des 
conférences et des discussions sont d'un intérét pour 
le MTQ. Les points suivants sont d'un intérit peut-étre 
plus marqué. 

Le MTQ devrait avoir une exigence spéciale sur la 
densité des joints. 

La chaux hydratée devrait étre utilisée dans les 
mélanges bitumineux en Abitibi car du désenrobage 
y a été décelé. 
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Le MTQ devrait se procurer de nouveaux appareils 
nucléaires Troxler pour déterminer la densité des 
couches minces. 

Le MTQ devrait utiliser plus les OFC pour des 
couches d'usure sur autoroutes (Voir 12 et 13 
de l'article 3.3.2). 

Un essai du mélange mince au béton polymère devrait 
itre fait par le MTQ sur une section expérimentale 
de route en béton. 

AUTRES INFORMATIONS 

En résumé, cette réunion a été l'objet d'échanges très 
fructueux pour tous les participants grâce aux très bonnes 
dispositions matérielles mises à leur service. La prochaine 
réunion annuelle se tiendra à Washington en janvier 1988, et 
elle méritera elle aussi que le Québec y délègue des repré-
sentants, non seulement pour acquérir de nouvelles connais-
sances, mais aussi pour faire profiter aux autres ses pro-
pres connaissances. De plus, les personnes déléguées devraient 
avoir une bonne connaissance de l'anglais, des connaissances 
techniques importantes et une aisance à parler en public afin 
d'y faire valoir le point de vue du Québec et de faire béné-
ficier les autres des techniques développées au Québec. Le 
TRB est le congrès où les principales recherches en Amérique 
dans le domaine des transports et des infrastructures du 
transport sont présentés. Il serait donc très important que 
les différents secteurs soient couverts par un spécialiste 
dans le domaine. Pour ce faire, le MTQ devrait déléguer à 
chaque année au TRB les spécialistes suivants: 

Domaine 

Béton Bitumineux 

Béton de Ciment 

Mécanique des chaussées; 

Collectes de données : 

Transport 

Recherches en général : 

Equipement et Opération: 

Service concerné 

Laboratoire Central 

Laboratoire Central 

Sols et Chaussée 

Relevés Techniques 

Direction de la Recherche 
et Coordonnateur SHRP 

Direction des Opérations 
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LISTE DES THEMES ABORDES 
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SESS10'.s; 
	

Non; de celui au a 

le texte-  de la conférenc. 

NbrulsY. RrOn as.. Noctyille nom Sherato: 
ANt. CONCRETI Lusbritut-r10. 
Charles P., Scrioler. Purdue University, per.- 

(Snonsored by Committees on Performance of Concrets. 
om Cnesical Additions and Admixturer toi Concrete. ont 
on kagid Pavement Construction and benabilitataor 

Pager:  
,iLTEU RE1ATIONSSIF Or IPERRO&N DOLCMITE AOC/MATS WBAFII 

1 	 CONZRETZ DETERIORATIOS. Mende l/ Tuner le and Verrue 
J. Marcs. loua Department of Transnortatior 

SULFATE INFUR/TIES PROm DE/CING SALT AND DORABILITY 0! 
PORTLAND GEMENT mrobiuk, Myron C. Schulter. John 
Pitt. and Den-Yinn Lee, loua State Oniversit 

.47,1a0ISTURS *MENTION TESTS AND AGITATION POR Kexamun- 2 	 roRmiwc CURING COSPOUNDS PUR POE:ILIUM CEMENT COS- 
CREIL, A.B. Meyer, laattneu D. Loeffler, Chrysais G. 
Papaleontiou. and D.I. Poulet, University of Texas at 
Austir 

FIELD EVALCIATION or CONCRETS PAVER/MT cousoLinémok 
&rira: D. tayab)i and David A. Whittng, Constructior 
Technology Laboratoraer 

!MID EVALUATIONOP »MEI PLIOIR/MT IN COMCMMTE PAVI-
NENTS, Sbire: D. tayabji and Paul A. Osamoto, Cor-
etruction Technology Laboratoraer 

Daniel Vézina 

Gouvernement du Québec 
Ministere oes Transports 
Laboratoire central 

2700. rue Emstein 
Ste-Fov. Québec G1R 31N8 
(418)843-3178 

Daniel Wahla, inc 
Division Matériaux 

7.1 

g/Aie Tueaday, 9:00 a.m., South Cotalion nom, • 
Snerato: 

!appert I(erirrit Mprr1.oatjtute,:ptesidin5 
(Sponsored by Cammittee on Flexible Pavement Construc--
tion and kehabilitation• Richard Langlois ( 

Papen 

eCORRELATION OF NUCLEAR DENSTTI =SULTS WITH CORI 
D

and George B. Eltoohbi, Cravford and Russell, inc. 
M:SIT/ES , James L. Burati, Jr., Clemson iversity Un  

4 	
A NUCLEAR DENSITY GADO FOR TEIN CNERLATS OF ASPEAL'f 

CONCRETS AND PORTLAND OMM:, Ail Begimand, TrOaler 

( 	
Electronic Lamoratolles, In:: 

oiWSTUIDI OF JOINT DENSITIES IN BITUNINDOS &IBMS!' PAVE- 
5 	 Men, James L. burati, Ji., and George B. Elmoghbi 

Presentatior  

FIEID EVALUATION OP ASPBALT NIZTURE DENSITIES IN MOIAS, 
Thomas N. Kennedy, University of Texas at Amatir, 

Paner 

V IN SITU COLD SECICIING, Douglas I. Sanson, Mea Nexics 
State Bighvay Department, end Sobert Williams, Santa 
re, New ilexicr, 

Gouvernement du Gueoe: 
Mmistere 	ranspor: 
Laboratoire Central 

Complexe sc,entir.aue 
270C:. rue Einste, r 
Ste-Foy Gué GiP 
(418) 643-3178 
(418)872-1107 (Res 

Richard Langlois, Ing M.Sc 
Chef de la Division Matériau> 

* Texte recueilli 

\ 



Nom de celui qui a le 
	A-2 

texte de la conférence. 

Richard Langlois ( 
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Gouvernemen1 du Ouebe: 
Ministere oe T ransoor1-... 
Laboratoire Central 

C,ompieye scientdiou-
2700. rue Einste,' 
Sle-F ov. Que G•IP 3WE-
(418) 6z:3-317E- 
1418) 872-1107 (ReL. 

Richard Langlois, Inc. M.Sc 
Cnef de la Division Maieriau› 

Daniel Vézina 
	

( 	7 

Gouvernement du Québec 
,•;• Ministère des Transports 
	— Laboratoire central 

2700, rue Einstein 
Ste-Foy, Québec G1R 3W8 
(418) 643-3178 

Daniel Vézlna, ing 
Division Matériaux 

Guy Dallaire 

Gouvernement du Québec 
Ministère des Transports 
Laboratoire Centra! 

Complexe scientifique 
2700. rue Einstein 
Ste-Foy, P.O. 
G1P 3W8 • 
Tél.: (418) 643-3178 

Guy Dallaire, Ing 
Chef, division des sols et granulats 

152 
	

No. SESSION 

Oie d 	e:DD p.m., Wiliainoton Boom. Sherator 

Vytautai. I. Kizinatiseas. derinalt lnatitutt. 
presioin: 

;Stensored by Committees on Characteristics of Situe,- 
houe auteziala and on Cnarecteristics of Ronbituminout 
Lomponents of Situminotia Pavin') Mixture& 

Pape!, 

EVALUATION OF ASPNALT CIMENTS FOR 1.010-EDUŒRATURE PE›- PoRmANCL. S.C. Luno and R.D. Anderson. University of Alberta. Cana°. 

	

6 	ar—nivreoccir. DIFFUSION IN BIRDER FILA FOR BOT-DUI El- 
CYCLED ASPEALT PAVEKEel. A. Easy heoreldin ane 
Leonard I. Wood. Purdue Univermit 

	

7 	ANTISTRIP ADDITIVES: A FIELD PERFrememezE STUDY. John S. 
Copientz and Jet A. teps. University Of 'Nevada. and 
Leoc, puiliti, Nevada Department of Transportatior 

	

8 	:,01ç  roux vARIAaLEs AFFECTINC TEE PEAT- ORIVJCI or Lue lb 
Aspaut—Aqq.kccen MIXTURES, Mary Stroup-Gardinel , 
Sert, Malte. and Jon A. Levi. University of Neva& )r 

TEE EFF&^7 OF ADDITIVES ON BITUKINOUS BIGEWAY Petri:MEM' 
NATERIALS EVALUATED BI TUE IUDIRECTIMMILE TEST, I. 
lutins-Arena! and N.J. Salt«, University Of 'Use-
tord. ilincianr 

	

10 	..X:7ROOFING WASTI IN ASPEALT PAVING EIATTOWS, Greg L. 
Paulaen, Mary Etrotip-Gardanet, and .)on A. reps, University of heyalie 

e3 	Monday, 1100 pas.. Smith Cotillion linos 
Brier•trx 

ravakierr SERABILITATIOR OS= azamern 
Vheodore L. Met f , Concrets Vainforcing Steel 
1nstitute, presidux, 

fSpommored by Committees on lioid Pavement Construction 
and Eababilitation and on Pavement Ilebabilitation) 

Papert 

t, NONTANA'S REMMUIMCE VITE MID ITRATEC.TES 	COMMMIM PAVEMENT azammriltszom. JOhm C. Moero. akotane 
Department of aigbrays 

	

11 	*DRAIliCRETF IV PATINENT DIMAIIILITATION, Torborn 
Larsen and annal:Ad M. Aramobani. Floride Department 
of Transportation 

FIELD PERPOINLANCE OF BOICIRD CONCERTE CMIN.LITE, derald F. 

	

12 	Vogt. IfIchael I. Darter. and fliamoel B. Carpentel, 
University of Illinois at erbana-Cbaapalor 

	

13 	, CONSTRUCTION OF A TRIN-DORDED PORTLAND num! commen 
OVERLAY IN SOUTE DAXOTA, Daniel P. Jobaston, 
Dakota Department of Transportatior 

Presentation! 
COMPARISON OF CONCRETE PAUMENT BREASILFIETION 

TECHNIQUES IN OHIO DEMONSTRATION FUOGRAM, tamrar 
Majidzadeh, A. Andulahafi„ and St. Raloosh, Besource 
international, Inc., and Itenneth M. Millet, Chic 
Department of Transportait= 

IFTAE'S EMERIENCE SUIE IMITETOPPING, Douglas 1. 
Anderson, utibb Department of Transportatirm 

54 	Monday, 8:00 p.a., Colorado Boom Bberaton 
GEOTECBMICAL ENGIIMERINX 

J. Allen Tic*, Lev Engineering !matins Company, 
presidinç 

fSponaored by Committeee CM Mimerai Aggregates, on 
Transpprtation Earthworits, on Foundation. and Bridgez 
and Other Stxoctures, and on Exploration and Classifica-
tion of Serti> Nateriale) 

Papere 
*. RELIA/3=1TV OP TEE DIMMTVIESMWOMIDE (ame) ltCCEIZRATLr 

WEATIŒRINC TEST VO PREDICT 	ADATION 07 ACCAZGATES, 
Tcm Szymoniek, Pavement Service', Inc., Sel E. 
Yanaon, Oregon State University; and James E. 
Wilson, Oregon Department of Transportation 

15e AU ISPROVED CALIFORNIA «MING RATIO TEST PROCEDURE, 
Colin A. Franco, Rhode Island Department of Trans-
portation, and Rang-Sen Mayne Lee, University of 
Rhode Island 

COEISIONIESS SOIL PARAMETEMS Il LATERAL DIRECTION 
RELATED TO FLAT-DILATONETER DATA, E. &abri Notan. 
Bradley University, and !Irian J. Jacot, Pied C. Bart 
Associates, Inc. 

* Texte recueilli 
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No. SESSION 
	

Nom de celui oui a le 

94 	
Tuesdav. 2100 par., Alexandrie boom Sheratc: 

A RESEARCB POTPOUR.i.: 

Kenneth A. firme:. lova State University, 
presicin. 

Moonspred by Committees on Conduct of kesearcn: 0: 
Structures Maintenance: on Pavement Maintenance: anr 
on Adnesives, Bonding Menu and Tneir User 

kaoe7 - 

FOSTERING INNOVATION IN TRI STRATEGIC EIGEhAY RESEARCO 
PROGRAM, William A. hymar. ARE'. Enz. 

COS1-Lrie...IIVENESS ANALYSES FOR STRENGTEENING EXISTIN: 
BRIDGES, Terry J. Wipf, Donald L. Ericsson. and F. 
Mayne Klaibez, lova State Oniversit 

RDTTING OF ACP OVERLAYS ON CRCP IN TEE STATE OF TEXAS, 16 	 C.L. baral, b. 'razuk McCullougL, and M.F. Miras, 
University of Texas et Austi: 

STATIC ANM REPEATED LoAp TESTING OP POLYMERWORTAI 
MATERIALS, George !rejet). and Mrinmay blairas, Duit 
University 

texte dé la conférence. 

Richard Langlois 

Gouvernemen1o.0 Oueoe: 
Ministefe Oes 7ransoori 
Laboratoire Central' 

Comoiexe scIenWoue. 
2700. rue Einsieir 
S1E-Fov. Ou é GiP 3WE 
(4181 6i1 3-317E 
(418)872-1107 (Rés 1 

r 

Richard Langlois, ing M.Sc 
Chef oc la Division Matériaux 

_ 

1 

1 

1 
1 

98 	Tuesday, 2r00 p.a., Washington Ballrbor, 
Sheraton 

PAVEMENT MARTIN: 
Blaine Rimmelman, Minnesota Department of 
Transportation, poresidinç 

(Sconsored by Committee on Cmatings, Signing and karting 
Naterials) 

Presentationr  
PAVENT WARKIMOS: PERFŒODUCE AND QUAL/TY CONTROL, 

Philip 0. Bumaell, raderai Righvay Administration 

A NEW LOre-COST PORTABLE BETRORETLECRIMETER, Jamer 
ialchbrenner, Potiers Industries Inc. 

A NEW LASER RETROREFLBCTOKETER, Justin J. lieinnilsor, 
ketro-Tect 

EAELI 
jeTEE DETERMINATICW OF LITE-CYCLE COST5 OF PAVEMENT MARY- 

17 	 INC MATERIALS, John Jevett Benry, Charles E. Antle, 
and Joeete L. Carroll, Pennsylvania State University 

.X.TRAFFIC pArwr PERFORMANCE IN ACCELERATED MAR TESTS, 

18 	 James E. Bryden and Ronald A. Lorini, Ber York State 
Department of Tranwportatim 

MASURES OF BROMPLONABLE RAIS= PAVYMENTOUUMEF 
REFLECTOR WEAR, Genet N. &nevem, New Jersey Depart-
ment of ITaniportatior 

Presentatro:  
NET RIGHT TRERMOPLASTIC STUDY IN GEORGIA, Charles N. 

Riesener, Federal Righvay Administration 

* Texte recueilli 
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Richard LangloiF 

Gouvernerne-.:O u  ouene,s  
Mm,!slere 
Laboratoire Centrai Central 

Comoeye scie-. , 1;cuE 
2700. rue E irrsie 

oy. Que GlP 311.,..- 
(418 543-317E 	• 
(418i 872-1107 (Re5, 

r 
L, 
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No. SESSION 
	

Nom de celui qui a le- 

texte de la conférence 
napolis Anon Eheratc• 

CONTRC. 
James S. Moultnrop. taxon Cnexical Compan.,. 
preaidin 

(bponsored by Comnittee on Quality Assurance ana accey-
tance Proceàures 

Face:: 
SPECIFICATIONS rua QUALITY CONTROL: A CASE STUDY. Claucif 

Gentry, byrd, Thllamy, MacDonald and Lewis, and Wi;- 
lime A. Tr)anson, American Conctete Pavement Musc-
ciatio: 

.e.:GANBAGI IN: GARMAGE DOT: Liotard L. Devis, Kopoers 
Company.  1n. 

ELEMENTS OF A raamfflor, ror raz DEVElOpmErr OF 
PENPUJIMANCE-NELATED KATERIALS AND CONSTRUCTION SPE(7-
IFICATION.S. Paul L. Irics, Hampton, Virginie 

USE OP MARSHALL SPECIMENS IN A WOCLEAR &SKIAIT CCUTEW GAUGL, JOMM6 L. Burati, al., and boxe S. Bill, Jr., 
Clemson university. and ramais E. Freesia!), baillas 
F. Preeman AssociateE 

Presentation:  
PRECISION AND NEFEATAB/LITY OP TEE LOTMAN AND MOO/FIEr 

LOTTIMAN PROCEDURES, Ervin L. Dusati, Jr., Vulcar 
Materials Compan 

STATISTICAL EVA1MATION OF TRI SELECTION OF SAKPLI1K 
LOCATIONS FOR (MOUNT: AGOXIGPTI, David A. Anderaor. 
and Cnarles E. Antle, Pennsylvania State University, 
and h. Gill Snaw, Jonn Portman and AssociateE 

Richard Langlois, Ino M Sc 
Chef oe la Division Matériaux 

119 • 

TAPI 

Tuasday, 8(00 .m., Milminotnn Mo= &maton 

Janet, A. Stmerooman, Scberocman aociatei, 
preaidinç 

eponsored by Committee on Characteristics of. bitond-
noue-Aggrenate Comeinationeto let Surface Reguire-
Lents ,  

Paner(  

21 	)(OSE OF ra/urrom COURSE Ku:Es IN ORTAR/O, Rai R. Sam and 
Daniel F. Lynch. Ontario Ministry of Transportation 
and Communications, Gainerie 

22 	.XEIME DEVF-LOPKENT OF SPRAY -REDuC/NG MACADAM ROM 
SURFACINGS IN UNITED KINGDOM, 1967-1987. Date ColvIll 
and M.E. Daines, Transport and »Joad Research Labore- 

Pf 	
tory. England 

OPEN GRADED FRICTION COURSES IN ITZAS: SPECIFICATIONS, 
DESIGN, CONSTRUCTION, AND MAINTENANCE, bob X. Galle-
any, David A. basa, Kenneth N. Faults, and Charles 
H. Little, Rasas JUN University Syster 

Presentations--STATE VIEW 
CALIFORNIA, aaymond A. Forsyth, California Department of 

Transportatior 

GEGGGIA, Milliam T. Stapler, Georgia Department of 
Transportatior 

MEN MEXICO, Douglas I. Hannon, Mem Mexico Highway 
Department 

MICHIGAN, Fred Copple, Michigan Department of 
Itansportatior 

MONTANA, Don M. Harriott, Montana Department of Higimays 
OREGON, Robert Blensly, Oregon Lepartment of 

Transportation 

( 
Richard Langlois 	• 

Gouvernerne,0 ou C.iuec-?: 
Mimsiere ce' 1 ransoc.•:. 
Laboratoire Centra' 

Complexe scf€:,r. totc,, 
27.00 rue EinsTe • 

Due G10  3v% : 
(418)643-31 77 
(418)872-1107 

Richard Langlois, log M S: 
Chef de la Division Maieriau) 

* Texte recueilli 



A-5 

No. SESS1C”, 	 Non; de celui oui a lf 

112E3
a.a.. lapervills lods. Onerato MIGID PAVEMET7 

Jonn /. Nana/maxi, Araaana State Universitj presidin, 

texte dE la conférencE 

, iSnonsored by Committees on &foie Pavement Design. 
17 kaOld Pavement Construction and henabilltation, ano p-Pave/sent Imenanilitatio 

Pave: 

ININi-FEAN PERPORPUJ+ EVAIDATION Or ARIVION'S 

STRESSLD CONCE2TE PAVEM117:. kacnisze L. Powers Jon:, 
1. isinievsii. Arizona State Universir FLN: Ill comprrtx pRoGRAm ittni AN ANALVS1S OF 3DEMTE: 

CONMerE PAVEMENTS, Man; lia. Cnuno-Luno Stu 
• Nue 

and Revin L. 'mye. University of Photios, an( 
aansnid M. Axmagnani, ?lotion Department of Iran,- 
par tatjo' 

TEICEIESS DESIGN OF 
DOLLER-00MPACTED COU:RETZ 

PAVEMENT:. &lirai D. layanpi. Construction 9econoiogy 
LADO/p- torteL, 

and Davic J. haipenny, >ortiano Cament Asa,-c la Li 0: 
ENDINEINING PROPERTIES OF ROLLEk-CUMPACTED CONCRET,. finlraz V. InyanDi and Paul A. QUIMOLD. CtinetruCtior TeCarifalagy Lamoratozier 
lernrr 

OP CONC>271 OVULA/ DEMONDING ON PAVEMENT 
PE- inaleuuru. n'osas Van 

Lat, M./. Samain, and Eienno: 
Biacraor.. U.S. Axay Construction Ammineering ii.-
ssearcn LaDoratoiler 

Daniel Véziné 

L.  

Gouvernement du Québec 

 
; 	. Ministere aes 7 ransPons 

Laboratoire central 

2700. rue Einster, 
Ste-Foy, QuePec G1R 3WE 
(4l8)643-317E 

Daniel Vézina, ing. 
Division Matériaux 

135 

IIIIIIMMedneaday. 9100 a.a., South CtitIlliou Som. 

____ ..... 

prealdin; hernert I. bositnonte, University of Aentuosy, 
filPonuored by 

Committee on Plexible Pavement Design) 
illell 

24 

	

	
-. ,rzEID ABALTSIS 

OP RIETING /07 oualitrs or 
CIOMCM27t INTEr.- .1(7 STATE PAVEMENTS IN ILLINOIS.. 

Samuel H. Carpenter and Lynn Annorson, Univernity of M 
Cnampain: inou at Urbaine- 

DELIMEATING ZONES OP DE/IMIONATION 
AND DEASONALCSANG21 IN MCDULUS ruoruzs OF SEcoloakRy mous 

MITE 2E2 &Apt, ItETROD. Monet' bazarlan and Kenneth B. Statue II. 
University of 2ezas «Austin, and SCaatt C. Arisgi.. ramas &tate Department 

orale-heure and Public portatior  
ANAL/SIS OF AUE MALS AND AILE TYPES rut Tu EVALORTIOW Of LOAD Litturs ow 'unau symemertn, 

aemanuel G. Pernando and David R. Liu, 
Penneyleania State Uni-

Public Morts, anale 

eeralty, an0 
Earl A. Manena, Jalpurillepartment of 

ItZLIABILITY OP Tu rizziala PAVEMENT DESIGN MODEL, 
Jon? 

Statice 
C. Pantin, U.S. 

Axis, Erseineer Materways egeerument 
prumic 

MENFONSE OP PAVING waseims, 
aoroe 9• louai and 

Carl L. Moniamitn, University Of California. Derlele) AeurricAL rvAIDATIoN OP VARIABLES APPECTING SURFACI M'Ayr =TING 
Or PAVEMENTS, lonacio Sanoner-Salinero, 

Jose M. &menuet. Glenn J. Xia, and fiennetn E. Biotope 
/1, University of Ifesas nt 

Austin. and Jto-loung Sain, barra Etvgineering Company 

Richard Langlois 
	

t(\ 

Dl Gouvernement du Ouébec 
Ministere des Transports 
Laboratoire Central 

Complexe scientifique 
2700. rue Einsteir 
Ste-Foy. Oué G1P 3WE 
(418) 643.317 

(418)872-1107 (Res ) 

Richard Langlois, Ing .M .Sc 
Chef de la Division Matériaux 

Texte recueilli 
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181 No. SESSION Nom de celui qui a le 

texte de la conférence. 114 e  bedneaday. OrD0 p.m., baltimore/Annanolie Rom 

Gouvpmnmer O Queue) 

Laboratoire Central 

Cornoie.r.e 
270C. rue E ulster-
Ste-Foy. Que Gi P 3VVE. 
(418)643-317E 
( 4 18)872-1107 (Fie,  . 

r 
L. 

N. Paul tnosla. borth Caron= State Univer 
aity, suesidin. 

fEiponmored by Cemmittees on Characteristics of B1Cult)-
noue Materiale and cm bitumitious Paving Mixtures lx 
Neri. Structural bequirements 

Richard Langlois 	2-5--  .- 

25 FAX MIXTURE DESIGN PROCSOURE POR ASPRALT-MBREP COe-
CRETE. Predcv L. Rcemrta. Auburn Unlveraity. ane 
Robert L. Lyttce. Texas Ace University !Oyat'', 

26 1_ STRUCTURAL RESPONSF OF POAMED ASPRALT BAND MIXTURES IX 
MOT ENVIRONMENTL. Amir F. Biesada. luirait University 

USE OF CLIMAT1C DATA FOR TEE AçqrgSMENT OF WITTEN.: 
POTENTIAL. hicael P.J. °leen. Jun Li. and Dallas I. 
Little. Texas Mn University &voter 

EVALUATIOn OP INDIRECT TENSILF TESTS num as.A.vçsipès 
STRIPPING OF ALABAmA ASPRALT CONCRETE MIES. Praxie: 
>armer and Pound A. Gnaraynet. Auburn Univeralt 

27 4.. 
DEVELOPMENT OF LABORATORY IDATIVE AGING PROCEDURES POF 

ASPRALT CEMENTS AND ASPBALT MIXTURES. 0e-tee &lm anC 
Curie A. Bell, Oregon &tate University. and James E. 
Wilson and Glenn Boyle, Luegon Department of Tram-
portetio: 

28 BOT -KIX RECYCLINC WITH MI (AVE REATINC, James A. 
bcnerocman, fenerocean associâtes, and booert E.. 
Nati>, C D Aigri lechnology. 

Richard Langlois, (no M.Sc 
Chef de la Division Matériau). 

195 

boom iberaton 

Gordon M. beecroft, Orem Department of 
Transportation, preaidinc 

fSponaored by Committee cm Pmvement ImhabllItation) 

Eaperr 
SUBSEALING AND LORD TRANSPEE RESTORATION. Ronald J. 

iman and Mohamed Y. Shahin, ERES Consultants, Inc. 
. 'DEVELOPMENT OF A immewsrmanot, PROTOTTPE EXPERT SYSTEM 

FOR commœTE PAVEMENT EVALUAT/ON, Rathleen T. Rail, 
Michael I. Lartet. Samuel B. Carpenter, and aimer 
M. Connor. University of Illinois at Urbana-Champaign 

NUMERICAL ASSESSMENT OF PAVEMENT TEST SECTIONS, T. 
Rrautnammer and R. inanlarsaden, University of 
atinneaote 

DEVELOPMENT OF A DISTRESS /111DEX AND viramil.runce 
CRITEPIA FOR CONTINUOUSLY REINPORCED CONCRETE PAVE-
MENTS USING DISCRIMINANT ANALYSES, B. ?rani 
McCullough and Chia-Pei Chou, Unieersity of Texas 
fat Austin 

29 	
..)(A OUDZBANISTIC NODEL POP Tarie4ALLy INDUCEDiumarlum 

CRACKING OP PORTLAND CIMENT corcrcerr PAVEMENT NITR 
REINFORCED ASPBALT-CONZRETE OVERLAY, Ramran 
Majidmadeh and A. Abdulahafl, Research International, 
Inc., and Aston McLaughlin, Federal Aviation 
Administration 

NEN Purxiclo SIVDY OP INTERLUERS US ED IN REPINCT/VE CRACF 
CONTROL, Virginie M. Lorenz, New Mexico State Eighmay 
Depmrtment 

Richard Langlois 

Quere 
 1 ransnc• 

Laboratoire Centra' 

Complexe scierdoic...., 
2700 rue E ins)€,  

(-Pue 	3V 
(418)643-317r 
(418) 872-1107 

Richard Langlois, lu M S: 
Chef de la Division Materiau 

* Texte recueilli 



Daniel Vézina 

Gouvernement du Québec 
Mintstere des Transpom 
Laboratoire central 

2700. rue Einstein 
Ste-Foy. Ouéoec G1R 3WE 
(418) 643-317E 

Richard Langlois 

Gouvernement du Ouébec 
Ministère des Transports 
Laboratoire Central 

Complexe scientifique 
2700. rue Einstein 
Ste-Foy. Oué G1P 3WE 
(418)643-3176 
(4181872-1107 (Rés.) 

No. SESSION 
200 Tturaday. 11,00 a.m., Iniliaiewten boom iberator 
ENVIRDIMMERTAL Brrr:-r ON PAVEMENTS, PART Ir TMMixoCIDU 

Byron E. luth, University of Florida, presidinç 
(Snonsored by Committee on Strengtb and Deiormatio: 
Characteriatics of Pavanent Sections' 

Imperr 
PROCEDURES FOR ESTIMATION OF ASPBALT-CONCTITE PAVENEK: 

MODUL1 AT IN SITU TEMPERATIMES. &vagi tadv-Twenebow., 
Manu lia. and Byron E. Ruin. University of Floride 

STRESS CAUSED BI TEMPERATURE GRADIENTS IN PORTLAN: 
COUNT CONCEETE PAVEMENTS, Josepn M. iticnarcism, 

McNeeae State University. and Jamahld M. Areagnani. 
Floride Department of Transportatior 

CBARACTERIIING TEMPERATURE EFFECTS FOR PAVEMEK-
ANALYSES AND DESIGN, Marshall R. Tnompson, tarry 
DeJeseY, and E. Bill, Univeraity of Illinois ir 
Urriana-Cnampaign, and J. Vogel, Illinois State Mate; 
burve 

30 	
TEMPERATURE =SPONSE OF CONCRETE PAVEMENTS. Jamshid M. 

Armagnani, tom:torr, J. Larsen, and Lawrence L. Saute., 
Floricm Department of Trananortatiof 

AN EXAMINATEUR or ERVIRONMENTAL VERSUS LOAD IIFFECTS 01 
RAVENERTS, W. R. buoson, University of Terras at 
Austin, and Patrick R. Flanagan, ARE, lre.. 

m,,,,Tu 	201 

dOliqee Tburaday. 9200 a.m., North Cotillion noua 
Sneratce 

A-7 
Nom de celui qui a le 

texte de la conférence. 

31 

32 

lie Umm, Sbersion 

Daniel Vézina, ing 
Division Matériaux 

Richard Langlois, Ing.M.Sc. 
Chef de la Division Matériaux 

Richard Langlois 

Gouvernement ou C..iuene: 
Ministere oe 1 ranspot: 
Laboratoire Centra' 

Complexe scientirio,,.-
270C.: rue Einsu&,- 
Sie-F o.,. Que (3 1 P 3W 
(418) 643-317: 
(418)E72-1107 

Richard Langlois, inp M S: 
Chef oe la Division Matetiau 

S.A. Vallerga, B.A. Vallerma. Inc., presidinç 
Ibponsored Dy Committee on Cnaracteristics of Bitiminour 
Paving Mixtures Te Ment Structural bequirements: 

Presentationr  
PEYSICAL p»mœznrire or ASPBALT pantins cormrsowe 

MODIFIED RIMDERS, Cari L. - Monismith, University of 
California, berkele 

ErrEcr OF FOLYNER MODIFIERS ON MIXTURE PROFERTIES, R.D. 
Pavlovich, T.E. Shuier, J.B. Collins, and M. O'Leary, 
University of New hericr 

EFFECTS OF POLYMERIC ADDITIVES ON ASPRALT NIIIMMI 
PROPERTIES, Dallas N. Little and Joseph M. 'Mitan, 
Texas MN University Systes 

EFFECTS OF SELECTED ASPBALT ADDITIVES ON ASPEALI - 
COLCRETE STRUCTURAL RESPONSES, Dallas N. Little, 
Jiamil Ahmad, and Joseph N. Button, Texas Ain Uni-
versity Syster 

PERFORKAH=E COMPARISOM OF POLDER MODIFIED AND DR- 
DIFIED ASPHALT-CONCRETE MIXT/MIS, Samuel E. 

Carpenter and ?booms Van Dam, University of Illinois 
ait UrDana-Champaign 

Preddle L. ankertà„ Auburn University, 
presidinc 

iSponaored Dy Gommittee on Monitoring, Evaluation and 
Data Storage; 

'abers 

FACTOR ANALTSIS OP PAVEMENT D/STRESSES POP SURFACE 
CONDITION PREDICTIONS, J.J. Rajek, Ontario Ministry 
of Transportation and Communications, and Ralph C.G. 
Baas. University of Natezloo, Canada 

PRESENT SERVICEABILITY-ROUGHNESS coma:Larmes US INC 
EATING PANEL DATA, Eaymond I. Moore, Uni eeee ity of 
Kansas, and G. Norman Clark and Gary N. Plu, &armai 
Department of transportatior 

ESTIMATING 11M LIFE OF ASPHALT OVERIAYS USIAG LONC-
TERM PAVEMENT PERPORP1ANCE DATA, J.J. Bajek, Williaa 
A. Pnanc, and A. Prakash, Ontario Ministry of 
Transportation and Communications, Canada 

DEVELOPMENT OF A UTIL/TY EVALDATION FOR IIONDESTRIXTIVE 
TESTING EQUIPMENT USE!) ON ASPEALT-CONCREIT PAVE-
MENTS, Sbelly X. &Untels, LIES Consultants, Inc., 
and tobert L. Lytton, Texas AAR University Systes 

VIDEO IMAGE DISTRESS ANALYSES TECHNIQUE FOR THE IDAHO 
TRANSPORTATION DEPARTMENT »MUENT MANAGEmEze: 
SYSTEK. JI» Sakai and /Mail Dahlatrom, VIcleoComp, 
and Keith Lengenecker and Tri Suu, Idaho 
Transportation Department 



texte de la conférence. 

Daniel Vézina 	 ) 

Gouvernement du Duette:: 
Ministere des Transport: 
Laboratoire centrai 

2700. rue Einstein 
Ste-Foy. OuéDec G1R 3WEi 
(418) 643-3178 

Daniel Vézina, ing 
Division Matériaux 

Richard Langlois 	Z- 	-2• • 

Gouvernement du Ouébec 
Ministère Ces 'transports 
Laboratoire Central - 

Complexe scientifique 
2700. rue Einsteir. 
Ste-Foy. Qué. G1P 3W8 
(418)643-3178 
(418)872-1107 (Rés.) 
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No. SESSION 	 Nom de celui oui a le 

1 

215 	Thuraday 210D p.a., Wilsinstor Roda, itheraton 
ENVIRONNES-PAL E77ECTS ON PAVEMENTS. PARI 2: MATE; 

Rotent L. Lytton. Texas JUS Universit 
Systes, pmesidin: 

Moonsored by Coesittees on Strencth and Deformatio: 
Cnaracteristics of Pavement Sections. on Suosurfacr 
Drainage, ano on Lnvironaental Factors Lacent Prost, 

Paperi  

NOISTURE IN PORTLAND CEMENT COW-RETL. Donald J. Janssen, 
University of Wasningto- • 

TEE EFF='T OF RAIWFALL ON TEE PERPORMAPCP OF RIGI! 
PAVENEFFTS It; TtXAI. c.i...Seref. 	irt-Pe1 Chou, an! 
11. ',rant McCullough. University of Texas et hutte 

TEE EFFECT OF SCISSURE ON TRI STRECTURAL PERSCNNANCE OF 
GRANDLAR ROAD BASES. N.B. Taos and Stapnen F. brown, 
University of bettinghas, 

WATER-DIDDCED FLEXIBLE PAVEMENT DISTRESSES IN A WS: 
TROPICAL CLIMATI. Tien -Fang Pwa, National University 
of binganort 

EVALLATIoN OF DESIGN EIGB-WATER Sir.s&sev'S FOR PAvI-
MENTL, K./. Elfino, Virginie Depertment of Bignwayt 
and Transportation, and J.L. Daviemon, University of 
Floricw 

TICE ECONUMIC IMPACT OF 'PAVEMENT SUBSURFACE DRAINAGL, 
kaymond A. Porsytn, Gordon B. Wells, and James E. 
Noddsuca, California Department of Eranapdrtation 

216 

TAPI 

e Thuraday, 2100 p.a., North Cotillion Spot, 
Sheraton 	 . 

PAVING ... 
IELD EXPERIENCE 

konald L. Terrai, Edmonds, Mashington, 
preaidinc 

(Sponsored by CcsMittee on Characteristics of Situminout 
Paving Mixtures le Meet Structural Reguirements) 

PresentationF 
FIELD EXPERIENCE IN nmemsceA WITE MODIFIEDASPBALTS, 

itoger C. Oison, Minnesota par nt of Transpor - 
tatiot 

EFFECTS OF CARBON-SLACT KODIFIED ASPBALTS ON FIELD 
PERFORMANCE OF ASPBALT CONCRETE, B.A. Vallerga, B.A. 
Vallerga Inc., and Larry T. Newman and ft. W. Ander-
son, Cabot Corporatior 

CSEMICALMODIFIERS TO IMPROVE 22E STREECIE AND IRMA-
BILTTY OF ASPBALT CONCRETE, William A. Siggina, 
Luteisol Corporatior 

ROAD, 
11111111.1.111.1111Millillffligaplielk.G. Bic s, Ceegon State 

University, and Keith Martin, Jases E. Wilson and 
tele Allen, Oregon Department of Transportation 

Panel discussion 
This session val tonclude with a discussion among the 
authoreef hotu sessions and the audience on asphalt 
Mixtures situ modified binders. 

* Texte recueilli 
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Richard Langlois, Ing .M .Sc 
Chef de la Division Matériaux 





ANNEXE B 

DOCUMENTATION RECUEILLIE 



Noms et adresses des personnes auprès  

de qui on peut se procurer les documents: 

Gouvernement du Québec 
Ministere cies Transports 
Laboratoire centrai 
2700. rue Einstein 
Ste-Foy. Québec G1R 3WE 
(418) 643-317E 

Nos. 	1, 	2, 	11, 	12, 

13, 23. 30 et 33. 

Daniel Vézina, ing 

Division Matériaux 
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Nos. 	3, 4, 5, 6, 7, 8, 9, 

10, 16, 19, 20, 21, 22, 24, 

25, 

34 

26. 

et 

27, 

35. 

28, 29, 31, 32, 

Gouvernement du Oueoec 
Ministère des Transports 
Laboratoire Central 

Complexe scienlifioue 
270C, rue Einsteir• 
Ste-Foy, Que G1P 3W8 
(418)643-317E 
(418)872-1107 (Rés I 

Richard Langlois, !no .M .Sc 
Chef de la Division Matériaux 

Gouvernement du Québec 
Ministère des Transports 
Laboratoire Centrai 
Complexe scientifique 
2700. rue Einstein 
Ste-Foy, P.Q. 
G1P 3W8 
Tél.: (418) 643-3178 

Nos. 	14, 15 

Guy Dallaire; lng 
Chef, division des sols el granulats 

MINUTERE 
DES TRANSPORTS 

LABORATOIRE 
CENTRAL 

CONIPLEFCE SCIENTIFIQUE 
.2700 RUE EINSTEIN 

STE.FOT. OUÉBEC 
G1P 31IVE • 

Th BUR 14181643-3178 

JEAN-CLAUDE HÉBERT, CHIM. P. 

CHEF DE LA DIVISION 
CHIMIE 

Nos. 	17, 18 
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PROBLEM STATEMENT 

TITLE: Methods to Minimize Rutting in Asphalt Concrete Pavements. 

THE PROBLEM: 
Rutting is one of the leading causes of early fallure in asphalt 
concrete pavements. Asphalts that are toc soft, slow setting or 
highly temperature susceptible can contribute to rutting. 
Aggregates that are predominantly rounded and smooth textured, 
contain excessive sand-sized particles or insufficient filler 
or consist of small top-size particles have been associated with 
rutting. Chemical reactions between asphalt and aggregate fines 
in the presence of heat can change the rheological properties of 
asphalt cernent. Paving mixtures containing excessive air 
voids, voids in the minerai aggregate or foreign materials 
(such as unburned liquid fuels or liquid antistripping additives) 
or mixtures that are water susceptible are candidates for rutting. 
Other considerations include mixing plant types, traffic, 
environmental and geographical factors. 

OBJECTIVES: 
Assemble and analyze significant publications and data regarding 
rutting in asphalt pavements and prepare a concise document for 
implementation by Highway Departments. Rutted and non-rutted 
pavements across the U.S. should be critically analyzed to 
accurately determine the source of rutting (subgrade, base or 
surface). If rutting is in the flexible pavement courses, 
further investigation should be conducted. Collect samples and 
data from rutted and non-rutted pavements and conduct carefully 
coordinated laboratory and field experiments to isolate the 
cause(s) of rutting. Seek new approaches (tests, standards, 
techniques and specifications) to identify and control rut-prone 
mixes. For exemple, develop stress-strain relationships to be 
considered in mix design which reflect pavements strengths and 
demands by traffic and the environment. Develop realistic 
mathematical models to predict rutting. 

CURRENT ACTIVITIES: 
Key Words: Asphalt Concrete Pavement, Rutting, Permanent 

Deformation, Plastic Deformation 
Related Activities: 
Concerns of WASHTO have precipitated two NCHRP studies 
which indirectly address rutting: (1) uevelopment of Asphalt-
Aggregate Mixture Analysis System and (2) Mechanistic-
Empirical Pavement Design Methods. These studies will begin 
in 1986. The University of Kentucky developed PAVRUT in 1985. 
PAVRUT is a model (based upon one mixture) designed to predict 
pavement rut depth. Based upon preliminary results from the 
Texas AliM University, certain additives may provide important 
contributions toward methods to control rutting. 
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V. URGENCY: 
In 1984, WASHTO stated that in some states rutting in asphalt 
concrete pavements "is the most pressing issue presently facing 
the highway agencies'. Findings of this research should be used 
to develop a concise document for use by highway agencies as a 
guideline te reduce the probability of rutting in asphalt 
concrete pavements. 

Statement Prepared by: 

TRB Committee: 	
A2D01 

Joe W. Button February 25, 1986 
Date: 

 

Committee Chairman: Vyt Puzinauskas 

       

       

Endorsed by Section 	 , with the following comments re: 

Urgency, Relevancy, and Implementability: 

Section'Chairman 
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COURSE NUMBER: 13123 

COURSE TITLE: HIGHWAY MATERIALS ENGINEERING 

COURSE ANNOUNCEMENT : 	Tb be issued February 1987 for presentation in l'ail 
of 1987 and spring 1988. 

COURSE lehL: Estimated $3,000 

LENGTH:  6 weeks 

MAXIMUM CLASS SIZE: 30 

DESCRIPTION: The course provides a mix of theory and state-of-the-art 
knowledge in highway engineering materials and quality control. Coverage 
includes one week in eac of (1) sous and soil aggregate mixtures, (2) 
portland cernent concrete (3) miscellaneous materials such as aluminum, wood 
and polymers and (4) materials control methods.. TWo weeks will be devoted 
to bituminous materials and one week to a Specialty option (in lieu of one 
week of designated study) to be identified by the participants in coopera-
tion with the faculty advisor. 

OBJECTIVES: Upon completion of the course, participants should be able to: 

Identify and describe the characteristics and engineering 
properties of the materials utilized in highways, and demonstrate 
a conceptual understanding of the load carrying capabilities, stress 
strain relationships, particle and ingredient interactions, etc. 

Identify and describe the selection and design criteria for 
highway materials, and demonstrate understanding of strength of 
materials versus load demands in terms of selecting the proper 
natural materials or setting the requirements of designed 
materials. 

Describe the important steps and considerations in the mix design 
procedures for designed materials and demonstrate a conceptual 
understanding of how and why of cômbining of soils and aggregates, 
stabilization of solls, and asphaltic and portland cement 
concretes. 

Describe the carrent, most effective field testing and materials 
control procedures, and show the relationship of field testing 
methods to laboratory designs as well as materials quality control 
during construction. 

Identify and descibe the key pPinciples and functions of the field 
production equipment, and demonstrate understanding of the 
suitability and proper operation of equipment in terms of 
obtaining quality in-place materials. 

DevelOp an effective materials control program to provide for 
proper and adequate materials selection, design, and control. 
Demonstrate and understanding of the traditional "methods and 
materials" approach and the "quality assurance" approach. 



FOR WHOM DESIGNED: Design, construction, and materials engineers and 
technologists in highway transportation agencies, Who have sufficient 
engineering, math and science background to qualify for admission for 
graduate Study. 

PREREQUISITES: Bachelor of Science in engineering or engineering 
technology or academic and prof essional backgrounds sufficient to 
qualify for admission'to university graduate level study. 

PRESENTED BY: Purdue University 

COURSE COORDINATOR: Roger L. Dean 
Federal Highway Administration 
6300 Georgetown Pike 
McLean, Virginia 22101 
(703) 285-2782 

111 
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KENTUCKY TRANSPORTATION CABINET 
DEPARTMENT OF HIGHWAYS 

SPECIFICATIONS FOR 
POLYMER-ASPHALT EMULS IONS 

FOR 
SEAL COAT APPLICATIONS 

I. 	Description 

These products are designed for surface treatment by the technique specified in 
Section 406 of the Kentucky Standard Specifications for Road and Bridge Construction. 

Test Requirements - 

Test 

CRS-2 or RS-2S 

Min. 	Max. 

AE-90S 

Min. 	Max. 

 Viscosity, SSF, @ 122°F. 	(AASHTO-T-59) 175 450 50+ 

 Storage Stability Test, 24 hrs., % (AASHTO-T-59) 1 1 

 Sieve Test, 20 mesh, % (AAS1ITO-T-59) 0.1 0.1 

 Distillation: 	(AASHTO-T-59) 
Oil Distillate by Vol. of Emulsion, %: 3 3.0 

Residue from Distillation, %: 65 65 
Test on Residue from Evaporation or Distillation: 
(AASHTO-T-59) 

 Penetration, 77°F., 100, 5 sec. 	(AASHTO-T-49) 90 150 90 150 

 Ductility, 77°F., cm (AASHTO-T-51) 50+ 50+ 

 Ductility, 34± 1°F. 	(AASHTO-T-51) 15+ 15+ 

*8. Ductility, 34± 1°F. 	(AASHTO-T-51) 55+ 55+ 

 Solubility in Trichloroethylene, % (AASHTO-T-44) 97.5 

 Demulsibility, 0.02N CaC121
-% (AASHTO-T-59) 

Anionic Emulsion 40+ 40+ 

 Demulsibility, 35 ml., 0.8% Sodium Dioctyl 
Sulfosuccinate, % (AASHTO-T-59) Cationic Emulsion 20+ 

 Float Test @ 140°F. sec. 	(AASHTO-T-59) 1200+ 

Suppliers of the specified CRS-2S, RS-2S, or AE-90S may be required to perform and 
certify conformance to the above test requirements prior to shipment of the material. 

*This test is an extension of the routine ductility test. When the specimen is 
extended 10 cm. the distressed area is severed in the middle by a pair of shears. After 
1 hour at the test temperature the severed distressed ends are returned to contact and 
the ductilometer reading is read again. The semple must recover at least 55% of the 10 
cm. distance or to a reading of 4.5 or less. 

III APPLICATION - 

CRS-2S is intended to be used in chip-seal applications where the stone is sili-
cious, minus no. 200 sieve fines are less than 3%, high skid resistance is desired, and 
early retention of aggregate is required. In many cases CRS-2S has been found to work 
well with limestone aggregate. RS-2S is intended to be used like CRS-2S except it is to 
be used with limestone aggregate. AE-90S is to be used with limestone but due to its 
slower setting speed is more tolerant of fines than the other products. ( This statement 
is flot intended to increase the maximum of 3% minus No. 200 sieve materials but rather to 
identify a property that may occasionally improve performance with a borderline 
aggregate.)Aggregates that are flot clearly defined as limestone or silicious should be 
evaluated for compatibility with the intended emulsion to assure the 
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best retention of aggregate. Non-compatibility is judged to be failure of an aggregate 
to adhere to a particular emulsion. 

Generally the quality of the finished product improves as aggregate fines are 
decreased. Increased fine material less than a no. 200 sieve always decreases the 
quality of a seal-coal application. 
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P.E.M.B. = POLYETHYLENE-MODIFIED BITUMEN 

A SUCCESSFUL BINDEP ON ITALIAN TOLLROADS 

G. Legnanf 

The use of P.E.M.B. or Polyethylene-Modified bitumen, for road 

construction purposes. started late in Italy in 1982, when Auto-

strade S.p.A., the State owned Corporation responsible for cons-

truction, operations and maintenance on two thirds of the Italian 
toll-road system (2,700 Km), decided to start some full-scale tri-

als on a number of bridges located on a very critical section of 
their network; the Bologna-Florence section crossing the. Appennine 
Mountains. 

These full-scale applications were the result of.a rather extensi-
ve laboratory work aiming at a better understanding of the rheolo-
gy of the new binder and the design of mixtures exhibiting: 

= high mechanical strength, even with high binder content, 

= and complete impermeability (low'voids content), 

both for wearing and binder courses. 

The Novophalt technology was adopted, and the addition of the Po-

lyethylene (P.E.) to standard 80/100 pen. bitumen effected by mea-
ns of a specially designed high-shear mixing equipment. 

Two "degrées" of "modification" were initially considered in the 

preparation of the binder; 4% and 7% for the wearing course and 4% 
for the binder course. 

Total thickness of the two courses, wearing and binder, on bridge 
decks is hormally 9 to 10 cm. (4 inches), and the average characte-

ristics of the mixtures laid on the first 4 viaducts (Gambellato, 
Pattano, Merizzano e Gamberi) resulted as follows: 

Wearing course 

= P.E.M.B. 

= Binder content (°) 
= Marshall stability 

= Marshall flow 
= Stiffness c)/d) 
= Voids (Marshall) 

80/100 + 4% P.E. 

6.20% 

1,260 Kg. 
4 mm. 

315 Kg/mm 
2.2 %  

80/100 + 7% P.E. 

6.50% 

1,350 Kg. 
3.6 mm. 

375 Kg/mm 
1.8 % 

(°) referred to the aggregate 
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Course 	B-10 

Announcement 
86-10 

US Decortmen• 
of lronsportaftor. 

Federal Highway 
Administration 

Research, Developmen: 

and echnolog\ 

SUBJECT: 13036 - Inspection of Fracture Critical Bridge Members 

The Federal Highway Administration (FHWA), through the National Hignway Institute 
and in cooperation with the Office of Implementation and the Bridge Division, is 
sponsorinz up to 36 presentations of this 2-day course. The curriculum material 
was developed for FUWA by Byrd, Tallamy, MacDonald and Lewis and the course will 
be tau7„ht by staff from this firm. 

FOR WH. DESIGUED: This course is intended primarily for FHWA, State and local 
bride inspectors who have responsibility for on-site inspection of highway 
bridZes. Supervisors, project engineers, bridge maintenance engineers, and 
designers will also benefit from the course. 

PREREQUISITES: . None, although previous hands-on inspection experience of 
bridges is desirable. 

COURSE DESCRIPTION: Bridges that have fracture critical members (F0Ms) are 
susceptible to catastrophic collapse as was most recently demonstrated by the 
Mianus River Bridge failure. It is lmperative that bridge inspectors be trained 
to recognize and inspect FCMS in order to guarantee public safety and protect 
the investment in our Nation's bridges. 

Participants of this course will learn what "fracture critical" means, and 
then review stresses, redundancy, basic fracture mechanics, and fatigue prone 
details. The techniques for inspection will be examined, and proper preparation 
of fracture critical inspection reports will be explained. While this course 
will acquaint inspectors with procedures to be used in making detailed visual 
bridge inspections, nondestructive testing methods are discussed only briefly. 
Nondestructive testing methods are the topic of another National Highway 
Institute course, 13023 - Nondestructive Testing Methods for Steel Bridges. 

In addition to a participant notebook, attendees will receive a comprehensive, 
well-illustrated manual that has been developed to be used by bridge inspectors 
as a guideline for identifying and inspecting FCMs within existing bridges. 
This manuAl will supplement FHWA's "Bridge Inspector's Training Manual 70." 

 

Highway Institute 
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	  Upon completion of the course the participants should be able 
to 

«L. RecognIzi- whether a bridt7e iF redundaht or non-redundant. 

c. Ioentif the FCMs within a non-reiundant bridge. 

D. loentifv common modes of failure of CMs. 

4•  be familiar with tne various noniestructive testing methods commonly used 
for inspecting steel higay bridges 

Write a bridge inspection report emphasizing the condition of FCMs from 
visual inspection. 

EvalUate the condition of the PCMs from the inspection and- relate the 
results .to the rating of the bridge. 

N7JM3IER nT,  PARTICIPANTS: Class size is limited to a maximum of 40 participants. 

COÇT: The cost for sponsoring this course is $2,000. The sponsoring agency is 
also responsible for furnishing a meeting room, inviting participants, providing 
visualaid equipment, and taking care of otner housekeeping duties. Travel and 
per diem for participants must be funded by their own agencies. 

COURSE RUTS: Pilot courses have been conducted in Washington, D.C. and in 
St. Paul, Minnesota. The course is now available for scheduling in response to 
requests from State hignway agencies and others. First preference will be 
d_ven to conducting one presentation in each FHWA region. Other presentations 

will be scnedaled on a first-come-first-served basis. State highway agencies 
desiring te host presentations should submit requests to the National Highway 
Institute tnrough the local FHWA division office. Local agencies are requested 
to submft requests through the State highway agency. 

CONTACT: For information on scheduling, course material, etc., please contact: 

Mr. Larry E. Jones 
National Highway Institute (HHI-22) 
Turne r-Fairbank Highway Research Center 
6300 Georgetown Pike 
McLean, Virginia 22101 
Telepnone: (703) 285-2779 

DIS 1'LUTIO: 

FHWA Regional Federal Highway Administrators (2) 
FHWA Division Administrators (2) 
NHI State Highway Department Contacts (2) 
Washington Headquarters Distribution 
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(01) 

USDeoonmerv 
of Tronsportatice 

Federal Highway 
Administration 

Research, Development 
and .1 echnoiog 

Course 
Announcement 
86-3 

SUBJECT:  13108 - Techniques for Pavement Rehabilitation 

This announcement supersedes Course Announcement 84-3. It has been revised to 
reflect a policy decision to Charge a fee for this course 

The Federal Highway Administration (FHWA), through the National Highway 
Institute, and in cooperation with the Office of Engineering, is offering 
presentations of the subject course to be sponsored by public highway 
agencies. This course was déveloped under a contract with ERES Consultants, 
Inc. and is presented under a continuing contract with the saine firm. 

FOR WHY DESIGNED:  The course is directed to State and local highway agency 
design, construction and maintenance engineers involved in the development of 
pavement resurfacing, restoration and recycling techniques. The course serves 
as an excellent introduction of the subject for the young, inexperienced 
engineer and also provides the depth cf coverage needed t'y more experienced 
engineers. 

PREREDUISITES: None 

COURSE DESCRIPTION: This 28-hour course is presented over a 4-day period, 
normally starting at 8 a.m. on the first day and concluding at noon on the 
fourth day. A variety of instructional techniques is emloyed, including 
lecture and discussion with visual aids, case studies and workshops. Lech 
participant will receive a copy of the notebook, "Techniques for Pavement 
Rehabilitation" which should serve as a valuable future reference on the 
subject. The follading sessions are included in the course: 

Project Survey and Evaluation 
Restoration 
Recycling 
Resurfacing 
Selection of Design Alternatives 
Workshop on Rehatilitation Design 

COURSE OBJECTIVES: Upcn completion of this course, participants should te able 
to: 

1. Identify =won pavement distress types, determine their causes, 
and 

 
te familiar with the procedures for project field surveys and 

overall project evaluation. 
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ttecoynize the principles and the importance of proper preparation of 
the existing pavement prior to resurfacing or restoration. 

Recognize the basic principles and state-cf-the-art technology of 
pavement rehabilitation. 

Understand the design procedures and their appaicability to various-
types of cverlays. 

Select the most cost-effective pavement rehabilitation alternative 
for a given project. 

NUMBER Cf PARTICIPANTS: Maximum of 40 participants. 

COM Cost for sponsoring this course is $3,000. Travel and per diem for 
participants must te funded ty their own agencies. The sponsoring agency also 
is responsible for furnishing a meeting room, providing visual-aid equipment, 
inviting participants, and other housekeeping duties. 

COURSE REDUESTS: Federal, State or local asencies nay sponsor the course. 
Presentations will te scheduled on a first-come-first-serve basis. Ail course 
requests should te made through the local FHWA division office. 

CONTACT: For information on sdheduling, availability, (muse materials, etc., 
contact: 

Mr. William Y. Bellinger 
National Highway Institute 
Federal Highway Administration 
6300 Georgetown Pike 
Mclean, Virginia 22101-2296 
Telephone: (703) 285-2776 

DISTRIBUTION 

FHWA Regional Federal Highday AdMinistrators (2) 
FHWA Division AdMinistrators (2) 
NHI State Highway Asency Cdntacts (2) 
Washington Headquarters Distribution 

1 

2 
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O 	TECHNICAL SUMMARY 
U.S Department 
of Transportai ion 

Federal Highway 
Administration 

PAVEMENT SURFACE TEXTURE: 

SIGNIFICANCE AND MEASUREMENT 

Il 

Research. Development. 
and Technology 

Tumer•Fairbank Highway 
Research Center 
6300 Georgetown Pike 
McLean, Virginie 22101-2296 

REPORT NO. FHWA/RD-84/092 

SEPTEMBER 1986 

O 	TECHNICAL SUMMARY 
U.S Department 
of Transportation 

Federal Highway 
Acbrninistration 

Research. Development, 
and Technology 

Tumer-Fairbank Highway 
Research Center 
6303 Georgetown Pike 
McLean, Virginie 22101-2296 

DATA COLLECTION PROCEDURES FOR USE 

WITH SKID RESISTANCE MEASUREMENTS 

REPORT NO. FHWA/RD-84/109 

SEPTEMBER 1986 

O 	TECHNICAL SUMMARY 
US Department 
of Transportation 

Federal Highway 
Administration 

Research, Development, 
and Technology 

Turner•Fairbank Highway 
Research Center 
6300 Georgetown Pike 
McLean, Virginia 22101-2296 

IMPROVED METHODS TO ELIMINATE 

REFLECTION CRACKING 

REPORT NO. FHWA/RD-86/075 

OCTOBER 1986 	
/ 
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Research, Development, 
and Technology 

Turner-Fairbank Hlghway 
Research Cerner 
6300 Georgetown Pike 
McLean, Virginia 22101 

January. 1987 

tlbw  
U.S. Department of Transportation 

Federal Highway Administration 

PAVEMENT TESTING FACILITY 

The Accelerated Loading Facility Pavement Testing Machine 

The Pavement Testing Facility is an outdoor, full-scale accelerated pavement testing 
laboratory located at Federal Highway Administrations Turner-Fairbank Highway Re-
search Center in McLean, Virginia. The facility consists of two bituminous concrete 
pavement test sections. each 200 feet long, and the Accelerated Loading Facility (ALF) 
machine. Put into operation on October 20, 1986, ALF has completed loading of a 
portion of test lane 1. Preliminary analysis of the data indicates good agreement with 
the predicted performance based upon the American Association of State Highway and 
Transportation Officiais pavement design procedure. Additionally, the Pavement Testing 
Facility has proven its potential as an accelerated pavement testing tool. 

Office of Engineering and Highway Operations R & D 
Pavements Division 
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O 	TECHNICAL SUMMARY 
U.S Departmerr 
of Transportation 

Federal 1419tiveay 
Administration 

Research. Development. 
and Technology 

Turner-Fairbank Highway 
Research Center 
6300 Georgetown Pike 
McLean, VIrginta 22101-2296 

DATA COLLECTION PROCEDURES FOR USE 
WITH SKID RESISTANCE MEASUREMENTS 

REPORT NO. FHWA/RD-84/109 
SEPTEMBER 1986 

O 	TECHNICAL SUMMARY 
US. Department 
of Transpetation 

Federal Highway - 
Administration 

Research. Development, 
and Technology 

Turner-Fairbank Highway 
Research Center 
6300 Georgetown Pike 
McLean, Virginia 22101-2296 

IMPROVED METHODS FOR PATCHING 
ON HIGH-VOLUME ROADS 

REPORT NO. FHWA/RD-86/076 

JANUARY 1986 

O 	TECHNICAL SUMMARY 
US. Department 
of Iransponation 

Federal Highway 
Admtration 

Research, Development, 
and Technology 

Tumer-Pairbank Highway 
Research Center 
6300 Georgetown Pike 
McLean, Virginia 22101-2296 

FINAL DESIGN OF AUTOMATED PAVEMENT CRACK 
MEASUREMENT INSTRUMENTATION FROM A 
SURVEY VEHICLE 
REPORT NO. FHWA/RD-85/077 
MAY 1986 
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FHWA DATA BANK FOR RECYCLED 

BITUMINOUS CONCRETE PAVEMENTS 

by 
James F. Shook* 

Rosemary Allender** 

ABSTRACT 

The FHWA Data Bank for Recycled Bituminous Concrete Pavements vas 
assembled in 1981 from data collected from a variety of sources. 

	The Data 
Bank includes general project information, design information, construction 
details, recycled pavement performance evaluations, maintenance and 
rehabilitation records, and detailed physical properties of mixes from 32 
special projects. 	In its present foi-in the Data Bank consists of data from 
204 recycled projects, and 4 control projects. 

Most project entries include basic location data, information on the 
recycling method used, and some data on binder and mixture characteristics. 
In addition, about one-third of the projects reported results of measurements 
made on the recycled pavement from one to six years after recycling, 
including pavement distress, ride quality, and deflection measurements. 

The Data Bank includes data from projects in 42 states. 
	Most states reported the use of more than one recycling method. 	The hot recycling 

process vas used in 30 (81%) of the 42 states, the cold recycling process in 
11 states (30%), and surface recycling in 8 states (221). 

The Data Bank also includes information on recycling construction operations. 	
In general, mixing and lay-down practices appeared to be 

standard with no substantial deviations from normal practice. 

Analyses were made of recycled mix design and mixture component 
proportioning methods, changes in binder properties, and other effects of 
recycling on binder and mix properties. 	The findings from these analyses 
indicate that reclaimed asphalt pavements can be used to produce mixes having 
properties similar to conventional mixes. 

* Sr. Vice President, ARE Inc., Riverdale, Maryland (Formerly with The 
Asphalt Institute) 

**Formerly Analyst with The Asphalt Institute. 
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Y. CHARONNAT 	 J.P. AUGOYARD 
Master of Science 	 L. PONSART 
LABORATOIRE CENTRAL DES PONTS ET CHAUSSEES 	 GTM-ENTREPOSE 

A NEW PROCESS FOR THE LAYING OF MONOLITHIC COMPOSIT C.R.C. PAVEMENTS  

Nanterre, November 28th, 1986 
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/ITIRRAT/ORIL SUIPIC/10 00IDD 
JPECIPICIT/01 FOR ISPRILT-IDBBER 0SED 

AS ROT-M/I ISPRALT CONCRETS _HUER 

1.0 GENERAL 

1.1 Scope 

This opacification covers requirenents for materials and 
manufacturing asphalt-rubber mixtures for use as a binder in 
bot-six asphalt concrets. 	The asphalt rubber may be sied as 
binder for mont types of asphalt concrets paving including open 
graded friction courses, dense surface mixtures, and base 
courses for highway pavanent applications. 

1.2 Types 

This opacification oovers tvo types of asphalt-rubber binder, 
Type I and Type II. Type I asphalt rubber is a lover etiffness 
material suited for use in cooler annates, 'hile Type II is 
higher stiffness material suited for mse in 'armer °Usines. 

Il
1.0 MATIRIALS 

2.1 Description 

The asphalt rubber binders shah l be s mniform and reaoted 
mixture of compatible paving grade asphalt canent, granulated 

I . 	reclaimed vuloanised rubber, and, if required, liquid 
anti-stripping agent. 

2.2 Asphalt Canent 

1 
The asphalt canent shah l be an appropriate grade as determined 
by the asphalt-rubber supplier and shah l meet requirements of 
ASTM D946 or /STK D3381 for the opacifie grade oued. As an 
alternative, state or local -opacifications may be used. 	The 
asphalt canent shah l be teeted by the asphalt-rubber supplier 
to deternine and assure that appropriate characteristios are 
achieved when blended with the granulated rubber. 

2.2.1 Asphalt Grade Selection 

Oenerally, the following grades of asphalt cament are 
used for the manufacture of Types I and II 
asphalt-rubber binder. 

2.2.1.1 Type I Asphalt-Rubber 

ASTM D3381 - ac-2.5, AC-5, AR-1000 
ASTM D96 im 120-180, 200-300 
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TENTATIVE AGENDA 
STRATEGIC HIGHWAY RESEARCH PROGRAM STATE COORDINATORS MEETING 

SUNDAY, 11 JANUARY 1987 
SHERATON WASHINGTON HOTEL 

WASHINGTON BALLROOM 

OBJECTIVES: 

The three major objectives of this meeting are: 

To inform you on progress being made to implement SERF and 
future activities planned. 

To get your advice on how to ensure that SERF is useful, timely, 
innovative, and efficient. 

To discuss future LTPP plans, including pricrities for 
recruitment of additional candidate sites. 

TIME 
	

• TOPIC 	 SPEAKER 

8:30 AM Continental Breakfast 

9:00 	Welcome and Objectives of Meeting 	 Thomas Larson 

SERF: Status of Current Activities 	Damian Kulash 
and Future Outlook 

Overview of the Development of LTPP 	Pav. Perf. Committee Rep. 

Site Selection: Status and Discussion 
of Problems and Next Steps 

Discussion of Plan to Obtain 
liditional Sites 

Data Collection Plans 

Noon 	Buffet Lunch 

1:00 PM Equipment and Instrumentation: 
Coordination with Other State Needs 

Questions and Concerns from a State 
Perspective 

Key Issues from Federal Perspective 

Need for Sustained State Cooperation 

Potential for Payoff in SURF 

Discussion of Key Issues 

5:00 	Adjourn 

Pav. Perf. Committee Rep. 

Pav. Perf. Committee Rep. 

Pav. Perf. Committee Rep. 

Pav. Perf. Committee Rep. 

Francis Francois 

David Phillips 

John Tabb 

Thomas Larson 

State SURF Coordinators 
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CHEF DU SERVICE OUVRAGES DAR7 

Bus (602) 267-8806 
Res (602) 949-5202 RO. Box 1358 

Tempe, Arizona 85281 
COFIROUTE 

77. AV. RAYMOND•POINCARE 

75116 PARIS 

TÉL (1) 450S 14 12 

TÉLEX 610 4215 F 

  

SITEB 
ASSOCIAZIONE 
ITALIANL 
OPERATOR 
DEL SETTORE BITUM, 

Ing. GIORGIO LEGNANI 
Presidente 

Corso Trieste, 38 Int, 4 - Tel. 06/865080 
Tel abit. 06/60905311 00198 ROMA 
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