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Exp 6 Asphalt Mixture Production and
compaction
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What is Asphalt Mixture

O Asphalt mixture is combination of asphalt cement
and aggregate that will give long-lasting
performance as part of the pavement structure

Asphalt Cement/Binder
About 4% to 6% of total mix by weight
About 10% to 14% of total mix by volume
Aggregates
About 94% - 96% of total mix by weight
About 75%-85% of total mix by volume




Mass of binder + Mass of aggregate =Mass of asphalt mixture

Mixture parameters
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Mixture volumetric parameters
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HMA Mix Design

Objective of a mix design
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Objective of a mix design

O The objective of a mix design is to determine the
combination of asphalt cement and aggregate that
will give long-lasting performance as part of the
pavement structure.

O Mix design involves laboratory procedures developed
to establish the necessary proportions of materials
for use in the asphalt mixture.

O These procedures include

» Determining an appropriate blend of aggregate sources to
produce proper gradation of mineral aggregate

» Selecting the type and amount of asphalt cement to be used
as the binder for that gradation.
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Asphalt Mixture

Production Laboratory
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Asphalt Mixture Production

Laboratory Mixing
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Asphalt Mixture

Production _ Field
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Asphalt Mixture Production Drum Plant

HMA Manufacturing

O HMA is produced in a plant that proportions, blends, and
heats aggregate and asphalt to produce an HMA that
conforming to job mix formula (JMF) requirements.

O There are two basic types of HMA plants commonly in use
today:
» The batch plant

< Produce HMA in individual batches

2003 Steve MWusnch

» The drum plant

< Produce HMA in a continuous operation

O The choice of a batch or drum mix plant depends upon

» business factors such as purchase price, operating costs,
production requirements and the need for flexibility in local
markets; both can produce quality HMA.
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Covered Batch Plant

Asphalt Mixture Production
The drum plant

U generally, offer higher
production rates than batch
plants for comparable cost.

Bitumen
tanks

O Each type of plant can
produce the same types of
HMA and neither type of
plant should impart any
significant plant-specific
HMA characteristics.

Rotating drum
dryer/mixer

asphalt bin

Aggregate
feed bins

Hot mix
= storage bins

= Control
house
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The drum plant
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HMA Manufacturing
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HMA Manufacturing
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- The batch plant
BGAIE
| FUEL TANK FOR
" _____DRYERBURNER
i BITUMEN STORAGE TANKS COLD AGGREGATE
,DRYING DRUM WITH THERMIC HEATING SYSTEM ,FEEDER BINS

Video Source: https://www.youtube.com/watch?v=hxWinuC-Tas
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Jordanian National Building council
Specifications for highway and bridge construction
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Produced Loose Mixture

Asphalt Mixture
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Mixture phases
Loose Mixture

Field

A loose asphalt mixture typically refers to a mix of asphalt
and aggregate materials that has not undergone the

compaction process.

Laboratory
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Asphalt Mixture

Compaction_ Laboratory
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Laboratory compaction

C-8: Compact the specimen at the required Blow/side according to Marshall specifications.

Q

Q

Q

The laboratory compaction effort is intended to replicate the ultimate or
final compacted condition of the pavement after being exposed to several
years of traffic loading.

Experience has shown that pavements that maintain an air void level of
around 4 percent provide the best long-term performance in the field.

The Impact compaction is the method for volumetric mix design and
quality control testing compaction used in Marshall
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Laboratory compaction

a
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Place a filter or nonabsorbent paper disk cut to
size in the bottom of the mold.

Place the entire batch in the mold with collar,
and then spade the mixture vigorously with a
heated spatula or trowel 15 times around the
perimeter and 10 times over the interior.
Smooth the surface to a slightly rounded
shape.

The temperature of the mixture immediately

prior to compaction shall be within the limits

of the compaction temperature established in
paragraph otherwise, it shall be discarded. In
no case shall the mixture be reheated
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Laboratory compaction

Video source: https://www.youtube.com/watch?v=SuJMHSRDFcQ
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Laboratory compaction

U The number of blow/side is function with design traffic level

Light Traffic® Medium Traffic? Heavy Traffic’
Marshall Method Criteria’ Surface & Base Surface & Base Surface & Base
Min Max Min Max Min Max
Compaction, numberl of blows 35 50 76
each end of specimen

m Traffic classifications

» Light Traffic conditions resulting in a 20-year Design ESAL < 10%

» Medium Traffic conditions resulting in a 20-year Design ESAL between 10* and 10°

»Heavy Traffic conditions resulting in a 20-year Design ESAL > 10°
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Wheel roller Marshall
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Compacted Specimens
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Asphalt Mixture

Compaction_ Field
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Asphalt Mixtures
Compaction

O The compaction of asphalt layers is possibly the most critical stage of asphalt works.

U Itis needed to achieve proper and uniform compaction, which in turn ensures a better long-lasting
performance.

O  During compaction,

» The coated aggregates are compressed, are re-oriented and take such positions that the distance between them
becomes the smallest possible.

» As a consequence, the air voids decrease, and the mixture density increases.

» Because of aggregate re-orientation, the stability of the mix and the strength of the asphalt and of the pavement
increase.

U The aim during compaction is to
» achieve an optimum void content

» and at the same time to ensure a smooth surface.
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Factors affecting compaction
Compaction equipment
U Effective compaction is related to the type of compaction equipment used.

U The desired compaction is achieved by applying a certain number of passes of
the rollers over the asphalt layer, known as compaction effort

U The number of passes is always determined in situ and it depends on

» The asphalt type, thickness of layer, weather conditions and type and weight of roller
U There are four types of rollers:

» (a) static steel-wheel roller

» (b) vibrating steel-wheel rollers

» (c) pneumatic-tyre rollers

» (d) combination rollers
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Factors affecting compaction

Compaction equipment

Three-wheel static roller Double-drum vibrating roller Pneumatic-tyre roller Combination roller
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Factors affecting compaction
Compaction procedure

To achieve proper and effective compaction of asphalt layers, the following points are
recommended:

A. Rolling should start as quickly as possible after asphalt has been laid
B. Rolling consists of three consecutive phases:
1. The initial or breakdown rolling

KD

«» Most of the compaction is achieved during breakdown rolling

2. The intermediate rolling

o,

“ Increases the density of the mix further and minimizes all surface pores

3. The finish rolling

7

« During finish rolling, all roller traces and other surface deficiencies are removed

» Between the three phases, there should be no time delay.
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Jordanian National Building council
Specifications for highway and bridge construction
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Jordanian National Building council
Specifications for highway and bridge construction
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Jordanian National Building council
Specifications for highway and bridge construction
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Asphalt Mixture

Compacted specimen
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Mixture phases VoL MASS

Compacted specimen
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Mixture phases S

Compacted Mixture

Field compacted

A compacted asphalt mixture typically refers to
a mix of asphalt and aggregate materials that

has undergone the compaction process. Laborato ry com paCted
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Loose Specimen

Compacted Specimen
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Specimen types

For asphalt mixtures design, production,
and quality control
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3. Terminology

3.1 Definitions:

3.1.1 lab mix lab compacted (LMLC) asphalt mixture,
n—asphalt mix samples that are prepared in the laboratory by
weighing and blending each constituent then compacting the
blended mixture using a laboratory compaction apparatus.

3.1.1.1 Discussion—LMLC typically occurs during the as-
phalt mixture design phase. Laboratory compaction devices
such as the Superpave Gyratory Compactor, Marshall Hammer,
or other laboratory compaction devices may be used.

(®)

(@)
Stockpile of material Oven and dry material
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3.1.2 plant mix laboratory compacted (PMLC) asphalt
mixture, n—asphalt mixture samples that are manufactured in a
production plant, sampled prior to compaction, then immedi-
ately compacted using a laboratory compaction apparatus.

3.1.2.1 Discussion—PMLC specimens are often used for
quality control testing. The asphalt mixture is not permitted to
cool substantially and it may be necessary to place the mixture
in a laboratory oven to equilibrate the mixture to the compac-
tion temperature before molding. Laboratory compaction de-
vices such as the Superpave Gyratory Compactor, Marshall
Hammer, or other laboratory compaction devices may be used.

®)
Chemical Extraction

(€)
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Washing over No. 200
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Sample in pan Sample in mold Compacted sample Sample on counter
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3.1.3 reheated plant mix lab compacted (RPMLC) asphalt
mixture, n—asphalt mixture samples that are manufactured in a
production plant, sampled prior to compaction, allowed to cool
to room temperature, then reheated in a laboratory oven and
compacted using a laboratory compaction apparatus.

3.1.3.1 Discussion—RPMLC are often used for quality
acceptance and verification testing. The reheating time should
be as short as possible to obtain uniform temperature to avoid
artificially aging the specimens. Asphalt mixture conditioning,
reheat temperature, and reheat time should be defined in the
applicable specification. Laboratory compaction devices such
as the Superpave Gyratory Compactor, Marshall Hammer, or
other laboratory compaction devices may be used.
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Field Cores

012
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Field Cores

https://www.youtube.com/watch?v=jqWalyzpxBs&ab_channel=%D8%AA%D8%B9%D9%84%D9%85%D9%87
%D9%86%D8%AF%D8%B3%D8%A9%D8%AT %D9%84%D8%A8%D9%86%D8%AT%D8%AL
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Thickness measurement

Laboratory/ Filed specimen

Standard Test Method for

Thickness or Height of Compacted Bituminous Paving
Mixture Specimens’

This standard is issued under the fixed designation D3549/D3549M: the number immediately following the designation indicates the

year of original adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of last
reapproval. A superscript epsilon (£) indicates an editorial change since the last revision or reapproval.
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Thickness measurement

U Measuring Thickness

» Use a tape, ruler, or calipers to measure
the thickness of a specimen with flat,
horizontal layers.

» Take measurements perpendicularly
between the top and bottom surfaces,
focusing on any clear construction lines.

» Measure thickness at four points
around the core's edge, or at the
midpoint of each side for rectangular
samples.

» Record the average of these four
measurements as the specimen's
thickness
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