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CHAPTER (1)

INTRODUCTION

Asphalt is produced in BGYPT at two refineries factories,

the first is located at ALEXANDRIA which refines WESTERN
DESERT petroleum and the second is at SUEZ which refines

SINAI and EASTERN DESERT petroleum.

Asphalt produced from SUREZ refinery has relatively
low wax content (5.05 to 6.50%). Asphalt produced from
ALEXANDRIA refinery has a relatively high wax content
(3.48 to 21.10% by weight). High wax content contributes
to the increase in failure of flexible pavement in EGYPT,
and consequently significant increase in maintenance: cost
ig resulted. That initiated the necessity for detailed
studies of improving guality of asphalt cement containing

high percent of wax.

The purpose of this research is to study the effect
of adding synthetic plymer on the properties of asphalt

cement and bituminous concrete mixes.

The abjective of the investigation is to determine

the most suitable type and percent of synthetic polymer
to improve the properties of asphalt cement and asphaltic

mixtures.
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Two types of asphalt cement were tested: Asphalt

cement (60-70) and asphalt cement (150-200) produced from

YESTERN DESERT petroleum (ALEXANDRIA refinery).

,7;.

b

The investigation incorporates also the following tasks:

The effect of polymers on the asphalt cement properties

The effect of polymers on the asphalt concrete mixes

properties.

The effect of the improved asphalt cement properties

on the properties of the asphalt concrete mixes.

The most suitable polymeric materials to be used as

an additive to the waxy asphalt.

The study will yield recommendations and guidelines

for using local waxy asphalts in road construction with

an adequate performance after improving of its propertiles.
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CHAPTER (II)
LITERATURE REVIEW

1, GENERAL:

Asphalt 1s the product of distillation process of crude

oil.

Asphalt used in road construction throughout LGYPT
“has been mainly produced in the refineries using local

crude oils obtained from GULLF SUEZ area.

Also, different crude oils obtained from the WESTERN

DESERT o0il fields are presently being used.

Crude o0il was found in the WESTERN DESERT and was

produced commercially in the sixties.

Another two types refineries were erected near ALEXAN-
DRIA, namely ALEYANDRIA refinery and BL-NASR refinery on

the desert road to CAIRO,

Due to the war of SUEZ, the SULRZ refinery gtopped
production in 19685 and the refineries at ALEXANDRIA started
to produce asphalt from the western crudes wused in manufac-
turing asphalt in a mixture of Garding, Alamein, Yedema .and

Rassak ¢il crudes.
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Tt was found that thé behaviour of asphalt cement in

road concstiruction was not the same for the asphalt produced
from the western and eastern crudes, in spite that they
were both complying to the standard penetration grade

specifications for asphalts.

CU/MIT, 1980, concluded in their study that there are
many types of failures occurred to the pavement constructed
with the western asphalt, this was attributed later due to
the paraffinic waxy nature of the western crudes. For this
reason and according to the demand of the Road and Bridges

Authority, ALEXANDRIA asphalt was not used.

In about 1975, asphalt was produced again in the SUEZ
refinery and the CAIRO refinery stopped production. The
eastern crudes used in manufacturing asphalt at SULZ
are either mixture of land and sea Belayium crudes, in SINAL,

or a mixture of Asal and Sidri crudes, in SINAL.

Studies should be carried to improve the western

asphalt at NASR refinery of ALFEXANDRIA,

The location of the oil fields in EGYPT is given in

fighre (II-1).

The yearly production of asphalt obtained from oil

fields untill 1983 is given in Table (II-1).
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As a result of policy of mixing asphalts obtained
from different oil fields, the produced asphalt cement
has a relatively high wax content, and exhibits several

performance problems when used 1n road constructions.

TABLE (II-1) TOTAL YEARLY ASPHALT PRODUCTION IN EGYPT

Year 1976 1977 1978 1983
Production 135,000148,000 193,000 200,000

Source: M. I. M. Shaker, PH. D., 1983.
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2 PAVEMENT PERFORMANCE PROBLEMS:

In the early seventies, production from SUEZ refinery
was halted because of the SINAI occupation, and the asphalt
cements were produced from WESTERN DESERT crude oll fields

in BEGYPT.

Reports puplished by CAIRO UNIVERSITY/MIT, 1380,
nPerformance Of Paraffinic Asphalt Cement In Egyptian
Road Construction", indicated that the WESTERN. DESERT asphalt
caused serious performance and constructlon problems, which

can be summerized as follows:
e The pavement mixtures were very fluid when laid.

2 Pavement showed greater tendency to flushing under

heavy traffic loads, which increased during hot summer

days.
S Severe creep deformations occurred under traffic loads.
He Remarkable increase in the frequency of transverse

cracking was observed,

5. The adherence of the bitumen to the aggregates and
the resistance of asphaltic mixtures to water were poor

due to the effect of wax content in the asphalt.
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