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Lecture 19 Aggregate Surfaced Roads 
Large numbers of road in the US are gravel surfaced.  In Michigan approximately 43000 miles of 62000 miles of local roads are aggregate surfaced.  Aggregates for road surfaces are basically the same as aggregates used for base and sub base with the exception that the maximum size of the particle is usually limited to 1 in.
Gravel tests and desirable characteristics can be obtained at Aggregate Tests.  They are 
Stability

Abrasion resistant

Water proof

No large particles

Good aggregates are usually selected by grading and plasticity of the fines.

Grading should be such to allow the material to be dense. Specs are available in the AASHTO Specs or by formula.  A formula for defining dense graded aggregates is 
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Sx is the given size and Smax is the maximum particle size for the aggregate and Px is the percent passing at the given size x. For example
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Another items related to aggregate gradation is related to blending.  A method for blending two aggregates to produce a given gradation is
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a is the proportion of aggregate a in the combination and b is the proportion of aggregate b in the combination. Also a + b = 1.  There are graphical procedures to solve this in an optimal way as given in class. For example, if aggregate A has 60% passing the #4 sieve and aggregate B has 20% passing the # 4 sieve and one part aggregate A is mixed with 4 parts aggregated B then the combined mix at the #4  sieve is 
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For the entire mix this relationship would have to be applied at every sieve in the mixture. The equation can be extended to any number of aggregates.

Improving aggregates can be done by using various additives.
Clay

Chemicals

CaCl

MgCl2

Oil

Lime





Waste Materials






Reclaimed asphalt and concrete






Paper mill sludge 

Design techniques for aggregate surfaced roads 
AASHTO (see table) Guide for Design of Pavement Structures

COE

BDA


[image: image6.wmf]
US Forest Service Pavement Design
 

Base Course Materials - Same requirements as for surface aggregates except the maximum size may be larger (above 2 in) 

Typical specs

Grading (See State specifications)
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2" 100

1" 75-95

3/8" 40-75

#4 30-60

#10 20-45

#40 15-30

#200 5 to 20


LA abrasion 40 max

Crushed 100%

P200 4-8%

Treated

Bituminous treated base

Concrete treated base

Fly ash

Chemicals

Paper mill waste


A Calculator for determining the thickness of aggregate surfaced roads is available at Calculator for Aggregate Surfaced Road
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						Typical Gradation-Base Course

		Sieve Size		% Pass

		2"		100

		1"		75-95

		3/8"		40-75

		#4		30-60

		#10		20-45

		#40		15-30

		#200		5 to 20
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