
PAVEMENT MATERIALS 
Lecture 12



Pavement Unbound Layers

 IDENTIFICATION

 EVALUATION

 SELECTION

 CONSTRCUTION

 Granular (Physical) Stabilization Lecture 09

Lecture 10 & 11



Aggregate Investigation

Field Investigation (Material Sourcing)

Laboratory Evaluations



Field Investigation



Field Investigation

 Field Investigation for concrete materials prior to 
construction are chiefly confined to 

 Prospecting for Aggregates 

 Exploration and Sampling of Available Deposits

 Judgement and Thoroughness in conducting 
preliminary field investigations are usually reflected in 
the Durability and Economy of the completed 
structures.

 Awareness of the Effect of different properties of the 
aggregates on the behavior of pavement layers is 
must for the Investigation Team. 



Aggregate Sources

 Natural Aggregate

 Rock Quarries

 Natural Deposits

 Stream/River Deposits

 Glacial Deposits

 Fluvial Glacial Deposits

 Talus Deposits

 Wind Blown Deposits



Aggregate Sources

 Prospect Sources 

 Existing Sources

 Information is obtained from

 Geological Maps

 Soil Survey Maps

 Aerial Photographs

 Satellite Imageries



Aggregate Prospecting

 Shallow Deposits

 Rock Quarries

 Shallow Deposits

 A grid of test 
pits/trenches

 Representative Sampling

 from different depths

 from bottom and sides

 Typical of the average 
properties



Aggregate Prospecting

 Sampling Trenches



Aggregate Prospecting

 Rock Quarries

 A grid of boreholes

 large sized holes

 core sampling



Aggregate Prospecting

 Subsurface Profiles



Aggregate Prospecting

 Subsurface Profiles



Aggregate Prospecting

 Existing Sources

 Shallow Deposits

 A similar procedure is required



Aggregate Sampling

 Deep Deposits

 visual inspection through cuts



Aggregate Sampling

 Deep Deposits

 sampling from stockpiles



Aggregate Sampling

 First and foremost, it needs to be emphasized that the repeatability and 

reproducibility of test results depend primarily on the SAMPLING.

 A laboratory sample is obtained from a bulk sample collected, either in a 
number of increments or in one go, from a batch or a stockpile. 

 Samples are normally collected using a sampler which is in the form of 
metallic tube or a scoop whose Opening is 3 times the maximum 
aggregate size.

 Sampling of aggregates is sometimes done at various production sources 
in order to avoid the segregation which occurs in stockpiles, Some of the 
sampling procedures followed are :

 1. Sampling from stationary conveyor belt

 2. Sampling at belt and chute discharge points

 3. Sampling from stockpiles

 4. Sampling from railway wagons, transporting dumpers/trucks 
etc.



Aggregate Sampling

 Sample Quantity

 Minimum Quantity depends on the testing desired

ASTM D 75



Aggregate Sampling

 Sample Reduction for Laboratory Testing

 The main sample is made up of a number of portions 
drawn from different parts of the whole.

 Two Methods are available

 Riffling

 Quartering



Aggregate Sampling
 Riffling



Aggregate Sampling
 Quartering



Laboratory Evaluations



Laboratory Evaluations

 The tests required to be conducted on 
representative samples of aggregates depend on 

the Specific Use in a road pavement, so as to 

ensure that they meet the Specified 
Requirements laid down for that specific use.

Subbase

Base

Surface Course



Laboratory Evaluations

 Forces on Unbound Layers

 Traffic Forces

 Environment (Moisture)

 Compaction Forces

 Degradation, Crushing

 Disintegration, Volume Change

 Crushing, Degradation



Laboratory Evaluations

Strength

Stiffness

Stability

 Factors Affecting….

 Mineralogical Properties

 Physical Properties

 Chemical Properties



Strength

 Angle of Internal Friction

 Individual Particles

 Crushing Strength of Parent Rock

 Surface Texture

 Shape (Flakiness, Elongation, and Angularity)

 Compacted Mass

 Gradation

 Aggregate Crushing Value (ACV)

 Aggregate Impact Value (AIV)

 Triaxial Compression Test



Strength

 Individual Particles



Dynamic Stiffness

 California Bearing Ratio (CBR)

 Resilient Modulus (Mr) Test

 Los Angeles Abrasion Test



Stability

 Individual Particles
 Durability

 Compacted Layer
 Stability

 Individual Particles
 Specific Gravity

 Water Absorption

 Soundness

 Compacted Layer
 Gradation

 Plasticity

 Sand Equivalent

 Deleterious Material



Selection

 Specifications (MIX)

 Coarse aggregates (ASTM D 692) 

 Fine aggregates (ASTM D 1073) 

 Mineral Filler (ASTM D 242) 

 Combined coarse and fine aggregates (ASTM D 
3515)

 In addition, specifications also contain general 
statements calling for 

 Clean, Hard, Tough, and Durable Aggregate



THANK YOU


