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

Image source: https://www.floridaridesonus.org/learning-center/asphalt-101/

Introduction 
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 The fundamental performance properties are not directly measured in a normal mix 
design; 
 Therefore, asphalt content is selected on the basis of a measured volumetric parameter that best 

controls the pavement performance. 

 The volumetric properties are determined using
 the mass and/or volume measurements of a mixture and its constituent components (binder, 

aggregate, air).

 Volumetric have historically provided a good indication of the mixture’s probable 
performance during its service life
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Mixture phases 
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Loose Mixture

Image source: https://www.floridaridesonus.org/learning-center/asphalt-101/Image source: http://asphaltmagazine.com/fix-your-mix/

Field

Laboratory

Mixture phases 
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Compacted Mixture

Image source: https://www.floridaridesonus.org/learning-center/asphalt-101/Image source: http://asphaltmagazine.com/fix-your-mix/

Field compacted Laboratory compacted 
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Asphalt Mixture  
The volumetric relationship HMA

Image source:https://pavementinteractive.org/reference-desk/design/mix-design/hma-weight-volume-terms-and-relationships/ 7
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Image source:https://pavementinteractive.org/reference-desk/design/mix-design/hma-weight-volume-terms-and-relationships/ 8
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Asphalt Mixture  
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Asphalt Mixture  
The volumetric relationship HMA

Image source:https://pavementinteractive.org/reference-desk/design/mix-design/hma-weight-volume-terms-and-relationships/ 10
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Asphalt Mixture  
The volumetric relationship HMA

Image source:https://pavementinteractive.org/reference-desk/design/mix-design/hma-weight-volume-terms-and-relationships/ 11

Asphalt Mixture  
The volumetric relationship HMA

Image source:https://pavementinteractive.org/reference-desk/design/mix-design/hma-weight-volume-terms-and-relationships/ 12
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Mixture phases 
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Compacted Mixture

Image source: https://www.floridaridesonus.org/learning-center/asphalt-101/Image source: http://asphaltmagazine.com/fix-your-mix/

Mixture phases 
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Compacted Mixture

Zhao, Yanjing; Wang, Xiaowei; Jiang, Jiwang; Zhou, Lan (2019). Characterization of interconnectivity, size distribution and uniformity of air voids in porous 
asphalt concrete using X-ray CT scanning images. Construction and Building Materials, 213(), 182–193. doi:10.1016/j.conbuildmat.2019.04.056 

a) original slice image (b) binary image of air voids (c) binary image of asphalt 
mastic

(d) binary image of 
coarse aggregate
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Mixture phases 
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Compacted Mixture

https://downloads.hindawi.com/journals/amse/2014/507082.pdf
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Volumetric analysis 
Phase Diagram

The idea of measuring the Specific gravity  
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Archimedes Principle 
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Pavement Materials & Design

Dr. Hamza Alkuime 

AASHTO T 166-13

Bulk Specific Gravity (Gmb)
اختᚁار الឤثافة الظاهᙔᗪة للإسفلت 

Volumetric analysis 
Phase Diagram
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Mixture phases 
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Compacted Mixture

https://downloads.hindawi.com/journals/amse/2014/507082.pdf
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Available standards to measure Gmb
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 AASHTO T 166: 
 Standard Method of Test for Bulk Specific Gravity (Gmb) of Compacted Asphalt 

Mixtures Using Saturated Surface-Dry Specimens

 AASHTO T 275: 
 Standard Method of Test for Bulk Specific Gravity (Gmb) of Compacted Asphalt 

Mixtures Using Paraffin-Coated Specimens

 AASHTO T 331 :
 Standard Method of Test for Bulk Specific Gravity (Gmb) and Density of Compacted 

Asphalt Mixtures Using Automatic Vacuum Sealing Method
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AASHTO T 166-13
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Terminology  
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https://www.youtube.com/watch?v=xcQERGBkvhs
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AASHTO T 166-13
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Scope 
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AASHTO T 166-13
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AASHTO T 166-13
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Test specimen 
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In other words, Gmb, 
the mass of the 
asphalt and aggregate 
mixture divided by the 
volume, including the 
air voids 

AASHTO T 166-13
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Measuring methods 
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Measuring methods 
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 Method A

 Method B

 Method C

AASHTO T 166-13
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Measuring methods 

Method A
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Method A

48

Apparatus 

Method A
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Apparatus 
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Method A
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Apparatus 
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METHOD A
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Videos source: https://www.youtube.com/watch?v=U6-8C1hRdDk 54

METHOD A
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PROCEDURE
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Videos source: https://www.youtube.com/watch?v=U6-8C1hRdDk 56

METHOD A
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Videos source: https://www.youtube.com/watch?v=U6-8C1hRdDk 58

METHOD A
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Method A
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Calculations    

Method A
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Method A
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Calculations    

 AASHTO T 275: 
 Standard Method of Test 

for Bulk Specific Gravity 
(Gmb) of Compacted 
Asphalt Mixtures Using 
Paraffin-Coated 
Specimens

 AASHTO T 331 :
 Standard Method of Test 

for Bulk Specific Gravity 
(Gmb) and Density of 
Compacted Asphalt 
Mixtures Using 
Automatic Vacuum 

AASHTO T 166-13
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Measuring methods 

The concept behind Method A
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Calculations Concept     
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Calculations Concept     
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Calculations Concept     
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Method A
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Archimedes concept
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Method A
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Calculations    

Method A
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Calculations    
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Why using B-C rather Than A-C
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Immersed Volume Vs. SSD Volume

Immersed Volume Vs. SSD Volume
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AASHTO T 166-13
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Report 
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AASHTO T 166-13
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Measuring methods 

Method B

METHOD B
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PROCEDURE
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METHOD B
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PROCEDURE
 https://www.youtube.com/watch?v=y-ChdK1nlKw

Method B
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Apparatus 
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Method B
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Procedure  

Method B
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AASHTO T 166-13
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Measuring methods 

Method C
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Method C
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Procedure  

Method C
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Calculations    
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