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SUMMARY

This thesis is concerned with the effects of segregation on the properties of hot mix asphalt

(HMA) and the relationships between segregation and pavement distresses. The objectives
and scope of work for this study are to; propose a classification for segregation in HMA,
evaluate the effects of segregation in HMA on the properties of the mix (density, air voids.
voids in mineral aggregate, and asphalt cement content), and to study the relationship between

the segregation in HMA and some pavement distresses (raveling, rutting, and fatigue).

Five pavement test sections were sclected for research investigation. Three of them were
newly constructed pavements or under construction, the other two pavement sections were old
deteriorated constructed between "1980 and 1985" both exhibited two types of distresses;
raveling and fatigue cracking. The new pavements were evaluated to study the effects of
segregation on the properties of HMA (density, air voids, voids in mineral aggregate, and
asphalt cement content). The old pavements were evaluated to study the relationship between
segregation and pavement distresses. A thorough literature review was conducted. Previous
research covering causes and remedy of segregation, effects of segregation on HMA
properties (density, air voids, voids in mineral aggregate, and asphalt cement content), and the
relationships between segregation and some pavement distresses (raveling, rutting, and
fatigue) were revicwed.

The overall plan of study, laboratory investigation plan, and summary of test results are
presented in Chapter 3. Forty-two cores were cxtracted from site (1) in Mussafah west nearby
Abu Dhabi city, ten cores from site (2) 5-km from site (1) on Al Ain — Abu Dhabi truck road,
ten cores from site (3) in Bani-Yas city 25-km from Abu Dhabi city, nine cores from site (4)
nearby Um Al-Nar refinery, 10-km from Abu Dhabi city, and eleven cores from site (5) in
Mussafah east. Tests were performed to determine the mixture propertics in the laboratory.
The nuclear thin-lift gauge was used to locate the segregated areas and samples were obtained
from segregated and adjacent non-segregated areas.

Rutting and fatigue data were obtained from previously published studies. The data were
analyzed statistically and statistical models were developed for; the effects of segregation on
HMA properties, relationships between segregation and each of raveling, fatigue life and
rutting.

The segregation was quantified by both percent of change in surface area and change in
percent passing sieve No. 4. The change in surface area was found more realistic to measure
the scgregation since it represents the total change in the mix gradation while considering the
change in percent passing a single sieve doesn’t express the entire change in the surface area
on the other sieves when segregation occurs. Change in surface area was therefore used in
developing the statistical models for the effects of segregation on the properties of HMA, the




relationships between segregation and each of raveling, fatigue life, and rutting in the
pavement,

The raveling was quantified by measuring the difference in macrotexture while fatigue was
quantified by the number of load cycles until both 30% ofinitial load and failure. Rutting was
quantilicd by measuring the rut depth in the field. Results indicate that segregation can be
calcgorized into five levels based on the percent of change in surface area. Coarse and Very
coarse segregations can be defined by more than 4.7% and 13% decrease in surface area
respectively. Fine and very fine segregation levels can be defined by more than 7% and 17.5%
increase in the surface area respectively. When the change in surface area in an asphalt
mixture is limited between 4.7% decrease and 7% increase, il can be considered non-
scgregated mixture.

Voids in total mix (VTM) was decreased in finc scgregation and increased in coarse
segregation. Coarse segregation resulted in raveling. Fatigue life for very fine mixes was
found thirty one to thirty two times longer than the fatigue life for very coarse mixes and
rutling occurred in both cases; fine and coarse segregation. The very coarsely segregated
mixcs are the least in resisting rutling.
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