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1- Anti-stripping additive 
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Si-O-Si

 C°

( 1/0 )mm 25 ASTM D5-73 63 70-60  

 cm 25 ASTM D113-79 > 100 >100 

 g/cm
3
 25 ASTM D70-76 03/1  - 

  - ASTM D1754-78 75/0  8/0-0  

  - ASTM D2042-76 99 >99 

Cleveland ◦
C - ASTM D92-78 310 >232 

 ◦
C - ASTM D36-76 49 56-49  

 mm
2
/s 120 ASTM D2170-85 810 - 

PI - - - -0.915 - 

 

 g/cm
3

 

C° 

Si-O-Si

                                                           
1- Silane-based 
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SiO2 CO2 

Al2O3 CaO K2O Na2O MgO Fe2O3

SiO4

CaCO3CaMg(CO3)2

NMAS
1
= 12.5   

   

    

    

    

    

    

                                                           
1- Nominal Maximum Aggregate Size 
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g/cm
3
 ASTM C127   

 g/cm
3
 ASTM C128   

 ASTM C131   

 ASTM C88   

 ASTM T176   

 BS-812   

OBC

                                                           
1- Optimum Bitumen Content 
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SGC



-

 

                                                           
1- Superpave 

2- Superpave Gyratory Compactor 

IDT

UTM05 

-

TDOT

ASTM D4123

                                                           
3- InDirect Tensile test 

4- Haversine 
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P

MR

𝑀𝑅 =
𝑃 (𝜇+0.27)

𝑡 × 𝛿ℎ

P

t

δh



 

                                                           
1- Modified Lottman test 





AASHTO T283ITS

ITS   

ITS = 
2×𝑃

×𝑡×𝑑
 

P

 td
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TSR

ITS

TSR = 
𝐼𝑇𝑆 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑒𝑑

𝐼𝑇𝑆 𝑢𝑛𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑒𝑑
 × 100  

TSR

ITSTSR
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HMA WMA
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TSR

ASTM D 3625

MATLAB

TSR
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1- Warm-mix agent 
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SiO4

CaCO3CaMg(CO3)2

CO2، SiO2 Al2O3 CaO K2O 

Na2O MgO Fe2O3

SiO2

CaCO3

                                                           
1
 Hydronium ion 

Si - O - Si

 

SiOH
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