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Foreword

The papers in this publication, Asphalt Rheology: Relationship to Mix-
ture, were presented at the symposium on Rheological Properties of As-
phalts and Their Effects on the Mixture Properties and Pavement
Performance held 11 December 1985, in Nashville, Tennessee. The sym-
posium was sponsored by ASTM Committee D-4 on Road and Paving
Materials. Oliver E. Briscoe, Maryland State Highway Department, pre-
sided as chairman of the symposium and editor of this publication.



ASTM Editorial Staff

Helen M. Hoersch

Janet R. Schroeder

Kathleen A. Greene
Bill Benzing



Contents

Overview

Asphalt Rheology to Define the Properties of Asphalt Concrete
Mixtures and the Performance of Pavements—
REYNALDO ROQUE, MANG TIA, AND BYRON E. RUTH

Relationship Between the Rheological Properties of Asphalt and
the Rheological Properties of Mixtures and Pavements—
RICHARD L. DAVIS

Using Paving Asphalt Rheology to Impair or Improve Asphalt
Pavement Design and Performance—NORMAN W. McLEOD

How the Plastic Behavior of Asphalt Mixtures Influences
Pavement Life—WILLIAM O. YANDELL

Effect of Rheological Properties of Asphalts on Pavement
Cracking—PRITHVI S. KANDHAL AND WILLIAM C.
KOEHLER

Basic Rheology and Rheological Concepts Established by
H. E. Schweyer—MANG TIA AND BYRON E. RUTH

Improved Rheological Properties of Polymer-Modified Asphalts—
HAROLD W. MUNCY, GAYLE N. KING, AND
J. B. PRUDHOMME

Rheological Properties of Sulfur Asphalt Binders with Fillers
Determined by the Sliding Plate Rheometer—
WADDAH AKILI AND G. J. COURVAL

Polymer-Modified Asphalt Properties Related to Asphalt Concrete
Performance—T. SCOTT SHULER, JAMES H. COLLINS, AND
JOHN P. KIRKPATRICK

Author Index

Subject Index

28

51

76

99

118

146

166

179

195

197



Related
ASTM Publications

Evaluation and Prevention of Water Damage to Asphalt Pavement Ma-
terials, STP 899 (1985), 04-899000-08

Pavement Maintenance and Rehabilitation, STP 881 (1984), 04-881000-08

Placement and Compaction of Asphalt Mixtures, STP 829 (1984), 04-
829000-08



A Note of Appreciation
to Reviewers

The quality of the papers that appear in this publication reflects not only
the obvious efforts of the authors but also the unheralded, though essential,
work of the reviewers. On behalf of ASTM we acknowledge with appre-
ciation their dedication to high professional standards and their sacrifice
of time and effort.

ASTM Committee on Publications



S R N R N N A I ST s o e s S e L
St T 2 e O YIS AU
N A S A N N R I RIS T
NN D i P =R

IRV R P PSS B S

I A G R G e e
SN SNV S el T e

BB T SN e, s gt 4 2NN i
L= L NN . X T
: \:r‘ oo /"\‘//:} ,:; /“\'- A, ‘/-,.: 3/-.1. ":’-:} L{-.jt‘/\_’}‘f/,-\; ,{,_’f‘.’i_" \Q’?i’?if} L{}/Mf'_\‘i_-'ﬁ"{;/', 'i‘x\,'i\‘
AN N N N A S e A A S A v e e U
ER i SN RN B (R e B el b (e S e A S R o e R A e b
;Lx;>?;>?53?)>?2>\2L<3f<?5fﬁf{th>{§}{{\4{\”:ﬁ{\ﬁfﬁf’ﬁ’*5"T’3§f32*>
NI e i i e
X N N A RN R SN LT S Lo el N D e
. N

2l

7!

A

/

7

AR NI N e N SN ; A
PR A A Vv e e TS O NN
s, SEONSEN O i P e LA A T S G AN 0 Y S il Mt T e iyt Ty S i G
\"?"?/’?"}”’\)>\;>};>};>T;>\;>\;L<)£{?,<k;€>}(\{f\\f*ﬂ( ﬂ::{(\f"
f,‘-;/m{/‘-’,/uf A D A SR Bt LAk - ,’11//11/\// TN
hY N b 4 e AL i o SR s hoairT oy “.~""-._\ Vi
A z\‘,’/1f/\/‘/T_i\.f?/\,\\l;\,\i/\,?/\,‘{./f‘\/.2_\’,\:{,\"\:’{\:(,\‘(6/\f\/\_-'r\f'\‘H‘:\"/\f{‘{'r’{‘
g L sty M J’/"‘f' = = R R B e i LS | T o) I ""‘/-_"//" P e i S Rl
SR S % EE A (P Y (TN £ Yl ss > oA ) D<) lehl ¥ i\ A
s ils pan s O NN NN SN \’\f\ 2N N T R AR e e
»,\-5;5\,!\“_ e i {\/-‘//"/_\/f,l/,—\/,\/,?_/.,i,/\//.-\_f-_’\ . ~ Y :

N \'\ A /\J‘/\-/\I’/\f/ 2 R P R 3 e e | A

2
V4

vl
i

/
/

N
it e N g
A i S e e R
+ LS N e e T R N e e e o e s p ey i
S e P : o A ¥ /\/ /“/_/}_,L_/\!/ /\/\,\\‘f\/}/\ﬂ\{'/\f\}:/\/‘\\/\f\/\/\f\/\;’\. ff\ff\/}\ f\//\ {\,u\
e e e B s S e L. R s gy
N N N N e e e s o T
'Li;‘ijl.:-/f\f.f!i/}{‘/\.l'e’/?[f\\//\\‘f‘
: R AN (AR A e 2 T NP B ) e
X RN O NS N N R SN IELNT
"/-/ifflff,il'/l I’/\f/}if‘?/f\‘/f.?f/?//?/\—\‘;/\f‘;/\’?;
e ~ ~ ] T -~ ..‘
SIS A R e
\_‘:fltfjﬁfiif‘f,‘/a\zz}n
-\f(&l(kff\f/\f/tff?;/fffﬁ
Vi R ; : .
|
~

\

S

i
\/i

o
\
N
X
%
S
b
N

AT
{f
Ao
sl
.
5
i
0 ~
N
/
—~
N
/
T,
M
{J
e

O
N
N
\
"'\:
A\
Y
X
P
b
S
N

N
chy
e N

-
AL

-
iy
NN
o
N
N
2l

~
)
=
\
3
\
—
4
N
—
N
\
S
\T--.-/
sl
~
N

W
N
2
2L

N
R
Z
>
G
A
S

.

N
)

\

-

£

£y

0%

e

-~

\l

.

5

X

SE
o

e e
AN

-’:'f_.'./f\
NN,

ot
\
\‘
X
-,
\
i
SN
: .
S
\/
t
e B
MR
A
A e
N
\

vk

A

=~
e

N
N
\
A
X
\
o
N

o

.i

s

X

G

X
=
5

\
o

Y
o
o

\-‘
\ A':_l’
AR,

NN
i)
e
L
7
-~
5
]
o
i
~
e
/
2
N
/
e
kS
f
~
»

A
\

i

";f“"‘.‘{t:;/T/?f?.f r“}/a‘. A
b Al S == s Gy R
EREINR e e Sl P
.,'._-/i ‘// 3 //‘f.’_ B !”-‘"""f""\fx
SN N AN e
P y

et S
S A

o (RN
i

-
s ol
\

o
.
N -

..‘
i

2 N A S

N

\\\.
X
5

N
K
HI\
i
Ny
\

.-\. N

"l__\
wf
-~
s
ey
N

N

._\.__';._.
~

Rl
AN

e B e et o1
PN A,

N
g i
e
\’f

g

e

X

Sy
s

B

..,f:'.-/

e ‘,:: LR
N 0-8031-0938-5

T A e g

A

.\‘,.‘!'
=
BaTEN
Uy
Uy
S
\
7
.
5

o
y
NN
NES
‘/\.-’\

E VAN

N
\

N
‘\—-'/.\-'\7' iy
: e AT

24

Rhm e
SN
Y

A
\
Zif

wp
T
i

\

WA T
o/
i
A
s
Ni
i~

S
S





