
PAVEMENT DESIGN

Pavement design is the major component in the road construction. Nearly one- third or one-half of the total cost of
construction, so careful consideration should.

Safety The SHAs should provide skid resistant surfaces on all projects, regardless of funding source.
Engineering Economic Analysis. The critical condition was much harder to define although it was found
generally that overlays were being provided between deformations of 10 and 20mm. The results of LCCA
should be evaluated to determine whether differences in costs between competing alternatives are statistically
significant. Increased emphasis should be placed on developing basic as-constructed, performance monitoring,
and maintenance cost data on rehabilitation techniques where this data is not presently available. Select the
rehabilitation alternative that best satisfies the needs of a particular project considering economics, budget
constraints, traffic service, climate, and engineering judgment. Bending of the slab due to wheel load and
temperature variation and the resulting tensile and flexural stress. LCCA identifies the long-term economic
efficiency of competing pavement designs. On new and reconstructed pavement projects, the SHAs are
encouraged to investigate the advantage of specifying that the shoulder be constructed of the same materials as
the mainline, particularly on high-volume roadways. Binder course This layer provides the bulk of the asphalt
concrete structure. These may be explicit objectives included in policy, may be implicit to the local agency, or
may be just emerging. Drainage is an important factor in pavement design, and should be considered on all
projects. Consider and address all factors causing the distress in addition to the surface indicators in the final
design. Two design methods have been used to control rutting: one to limit the vertical compressive strain on
the top of subgrade and other to limit rutting to a tolerable amount 12 mm normally. For example, a pavement
constructed over a high quality, stiff sub-grade may not need the additional features offered by a sub-base
course. This led to water ingress and subsequently rapid deterioration. For rigid pavements, the use of a
k-value is required. Plate theory is a simplified version of layer theory that assumes the concrete slab as a
medium thick plate which is plane before loading and to remain plane after loading. Figure 1. In such
situations, sub-base course may not be provided. Normally a design is carried out for each of the alternatives
and then the most economical chosen. Project Evaluation Obtain the necessary information to evaluate the
performance and establish the condition of the in-place pavement with regard to traffic loading, environmental
conditions, material strength, and quality. The developments in permeable base technology and longitudinal
edgedrains make positive pavement drainage possible and affordable. Performance Objectives The overall
performance objectives used in the design process will depend on agency policies. Each SHA's skid crash
reduction program should include a systematic process to identify, analyze, and correct hazardous skid
locations. 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 It may be
composed of crushed stone, crushed slag, and other untreated or stabilized materials. Historical pavement
condition data, obtained from the Pavement Management System PMS , can provide good initial information.
In general, for all major rehabilitation projects, each of the following steps should be followed to properly
analyze and design the project. However, inadequate subsurface drainage continues to be a significant cause of
pavement distress, particularly in portland cement concrete pavements. Both the and versions of the
"AASHTO Guide For Design of Pavement Structures" require the use of the Resilient Modulus MR a measure
of the elastic property of soils in lieu of soil support value as the basic materials value to characterize roadbed
soils for flexible pavements. Although there has been considerable advance in the theoretical design of
pavements, most of the current work is based on empirical methods and design charts. Some examples of
performance objectives in the DBB or DB delivery environment include: Design life, or the number of years it
takes to reach the defined end of life based on the effects of the predicted traffic loading and climatic impacts
on the assumed pavement 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. In a
design-bid-build DBB or design-build DB project delivery environment, it is assumed that the design
methodology will adequately predict the ability of the constructed pavement to meet the performance
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objectives. Sub-grade The top soil or sub-grade is a layer of natural soil prepared to receive the stresses from
the layers above. When an existing pavement structure is sound, and the cost to restore serviceability is minor
when compared to the cost of a new pavement structure or major rehabilitation, an engineering and economic
analysis of alternative actions may not be necessary. Changes in load factors should also be monitored and
forecasted. Also it will prevent the entrance of excessive quantities of surface water into the underlying base,
sub-base and sub-grade, It must be tough to resist the distortion under traffic and provide a smooth and skid-
resistant riding surface, It must be water proof to protect the entire base and sub-grade from the weakening
effect of water.


