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Pavement



Highway Pavement

What is a pavement

➢ A multi-layer system that distributes the 
vehicular loads over a larger area. Or

➢ HW pavement is a structures consisting 
of superimposed layers of selected and 
processed materials whose primary 
function is to distribute the applied load to 
subgrade. Or

➢Structures which separates the tires of 
vehicles from under lying foundation.









History

Footways

Tracks in jungle

1st hard surface in Mesopotomia---3500 BC

Romans 0-300 BC UK Mcadam & Telford REF2  

WW 1 & 2

France P.M Treassage

Brick pavement USA

Wood block Europe, Austalia

Asphalt Paris (1858), UK (1870), USA (1873)

Concrete Pavement Scotland 1865 USA 1909
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Roman Road 





Roman Road 



Types of Pvt

03 types

Flexible Pvt : Layered sys (different layers & 
overview HMA p-10-22) (HMA, AC, High 
Type Bit)

Rigid Pvt : Load from flexural str ( CC, Conc)

Composite/ Semi-Rigid : Consists of HMA 
and PCC

Final Pavement_Components_lec-1.pdf
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Pavement Types







Flexible Pvt

• Flexible pavements are those which are surfaced 

with bituminous (asphalt) materials.

• May be either surface treatment like BST for low 

volume road, Hot mixed Asphalt (HMA)  higher Volm.

• Depending on the temperature at which it is applied, 

asphalt is categorized as hot mix asphalt (HMA), 

warm mix asphalt, or cold mix asphalt

• A flexible pavement is structure that maintains 

intimate contact with and distribute load to the sub 

grade and depends on aggregate interlock, particle 

friction and cohesion for stability. 









Flexible Pvt

Types:

•Conventional pavement

•Contained Rock asphalt mat (CRAM)

•Full Depth Asphalt Pvt. 

CRAM flexible pvt.docx


Conventional pavement



Conventional pavement

Typical layers of a conventional flexible 

pavement includes seal coat, surface 

course, tack coat, binder course, prime 

coat, base course, sub-base course, 

compacted sub-grade, and natural sub-

grade ( Also pg 9--/21 of huang)

. 

Huang pavement analysis and design by yang h. huang.pdf
Huang pavement analysis and design by yang h. huang.pdf
Huang pavement analysis and design by yang h. huang.pdf


Seal Coat 
Seal Coat: Seal coat is a thin surface treatment used to 

water-proof the surface and to provide skid resistance.



Conventional pavement

Tack Coat: 
• Tack coat is a very light application of asphalt, usually 

asphalt emulsion diluted with water. It provides proper 

bonding between two layer of binder course and must be 

thin, uniformly cover the entire surface, and set very fast.

Prime Coat: 
• Prime coat is an application of low viscous cutback 

bitumen to an absorbent surface like granular bases 

on which binder layer is placed. It provides bonding 

between two layers. Unlike tack coat, prime coat 

penetrates into the layer below, plugs the voids, and 

forms a water tight surface. 



Prime vs Tack 



Surface Course 
The surface course, also known as the wearing course, is the topmost layer 

of a flexible pavement structure. It directly interacts with vehicular loads and 

environmental factors, making it crucial for the pavement's performance and 

longevity

Functions of the Surface Course
•Load Distribution: Evenly spreads traffic loads to prevent localized stress 

concentrations.

•Skid Resistance: Provides a textured surface to enhance vehicle traction and 

reduce accidents.

•Waterproofing: Prevents water infiltration into underlying layers, protecting the 

pavement structure.

•Durability: Resists wear and tear from traffic, weather, and environmental 

conditions.



Materials Used in Surface Course

1. Hot Mix Asphalt (HMA): A blend of bitumen and 

aggregates, HMA is the most commonly used material for 

surface courses. It offers good durability, flexibility, and 

resistance to deformation under traffic loads. The mix 

design can be adjusted to suit specific traffic conditions 

and environmental factors. 

2. Stone Mastic Asphalt (SMA)

SMA is a gap-graded asphalt mix with a high content of 

coarse aggregates, providing a stone-on-stone contact 

structure. This design enhances resistance to permanent 

deformation and rutting, making it suitable for heavily 

trafficked roads. 



Materials Used in Surface Course

3 Polymer-Modified Asphalt

This type of asphalt includes polymers to enhance the 

binder's properties, improving elasticity, durability, and 

resistance to deformation. It is beneficial in areas with extreme 

temperatures or heavy traffic loads.

4. Recycled Asphalt Pavement (RAP)

RAP involves reusing existing asphalt materials, reducing 

environmental impact and material costs. When properly 

processed, RAP can provide comparable performance to new 

materials.

5. Open-Graded Friction Course (OGFC)

OGFC is a porous asphalt mix that allows water to drain 

through, reducing hydroplaning and improving skid 

resistance. It is particularly effective in wet conditions and is 

often used in regions with high rainfall. 



Conventional pavement
Binder course 
• This layer provides the bulk of the asphalt concrete 

structure. It's chief purpose is to distribute load to the 

base course The binder course generally consists of 

aggregates having less asphalt and doesn't require 

quality as high as the surface course, so replacing a part 

of the surface course by the binder course results in more 

economical design. 



Base course 
The base course is the layer of material immediately beneath 

the surface of binder course and it provides additional load 

distribution and contributes to the sub-surface drainage. 

Composition of the Base Course

The base course is typically constructed using durable materials 

that ensure strength and stability:

• Crushed Stone or Gravel: These materials offer excellent 

interlocking properties, enhancing the layer's strength and load-

bearing capacity.

• Stabilized Materials: In some cases, the base course may be 

stabilized using additives like cement, lime, or asphalt to 

improve its durability and resistance to moisture and frost action



Functions Base Course

❑ Load Distribution: It evenly spreads the loads from 

the surface layer to the underlying  layer 

preventing excessive stress and potential failure.

❑ Structural Support: Provides a stable foundation for 

the surface layer, ensuring the pavement's integrity 

under traffic loads. 

❑ Drainage: Facilitates water movement through the 

pavement structure, reducing the risk of water 

accumulation and subsequent damage. 

❑ Frost Resistance: In colder climates, the base 

course helps prevent frost heave by allowing water to 

drain away, minimizing the risk of pavement damage 

due to freezing. 



Conventional pavement



Conventional pavement



Conventional pavement

Sub-grade 
 The top soil or sub-grade is a layer of natural 

soil prepared to receive the stresses from the 

layers above. It is essential that at no time soil sub-

grade is overstressed. It should be compacted to 

the desirable density, near the optimum moisture 

content





27  jul



CRAM 

• Contained rock  asphalt mats are 

constructed by placing dense/open graded 

aggregate layers in between two  asphalt 

layers.  Modified dense graded asphalt 

concrete is placed above the sub-grade 

will  significantly reduce the vertical 

compressive strain on soil sub-grade and 

protect from surface water.

•



Full Depth Asphalt



Types of Pvt ( Gradation)

• Dense Graded: Well graded HMA for 

general use

• Open Graded: Used as drainage layer 

under dense graded. Water permaeable, 

Uses crashed stone or gravel. 

• Gap graded or Stone matrix/mastic 

asphalt (SMA): Gap graded HMA to 

reduce rutting.

• Uniformly Graded: 

• Details gradation

Ref Gradation .docx


   

  



Discussion
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