Introduction

The Cost Implications of Using Various Flexible Pavement Design Methodologies

« Pavement design methodologies have evolved quite rapidly over

the past 30 years

« Adoption of these new techniques has varied significantly by

Canadian municipalities

« Current pavement design methodologies used vary from

per p based design to more modern

mechanistic-empirical based designs
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Study Design

« As pavement design technology has evolved, it has allowed the
design of thinner, longer lasting and more reliable pavements

« The objective of the study is to try and quantify the cost benefits of
using new design methodologies

« The result will enable municipal engineers to select the most
appropriate design method for their district

Design Inputs Required for Each Method
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Design Notes

« SDO-90 is limited to 130
mm of HMA for traffic > 400
AADTT. A rule of thumb of 30
mm HMA for each x 2 of
traffic was used to estimate
equivalnet HMA thickness

« For MI-183 and MEPDG
designs, the required SSM
depth was based on
engineering judgement
depending on the class of
roadway and operating speed
« To simulate the strength
gained by adding the SSM in
MI-183 designs, the effective
subgrade modulus was
increased by 1.20 which
reduced design SN

Inputs Used For Each Design
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Calculated Pavement Structural Thicknesses for a Local Road
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Case Examples

« To compare design methods, three different pavement design types
were considered

« low volume local/collector road

« medium volume arterial road

« high volume major arterial road
« Common design inputs were used to show how the pavement
structural design differ
« The design types represent typical municipal road classes and show
the sensitivity of the design methods to different traffic volumes and
compositions
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Calculated Pavement Structural Thicknesses for a Major Arterial Road
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Analysis Results

« Initial cost of construction calculated using 2012 cost data

« The mixes specified in the MEPDG designs were also used in the

SDO-90 and MI-183 designs to make initial costs comparable

« The costs are based on one lane kilometre of roadway, 3.75 m wide
Difference in Initial Cost of Construction
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~The lowest cost In each group Is shown with a dash while the other costs are shown as
percentage increase compared to the lowest cost

* Both the MI-183 and MEPDG methods provide considerable cost
savings over the SDO-90 method

* Greatest savings observed on lower volume roads

* Design HMA thicknesses similar between all methods

+ Greatest savings provided by the use of optimized granular materials
to mitigate frost heaving while providing required ride quality and
service life

« Rule of thumb provided design HMA thickness remarkably similar to

those calculated using the MEPDG

* SDO-90 does not model different HMA mixes and a designer may
potentially specify mixes that will not perform as those in MEPDG

designs and as a result, only very experienced designers are capable

of using SDO-90 and MI-183 to produce comparable designs to those
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Calculated Pavement Structural Thicknesses for a Minor Arterial Road
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« Design HMA thicknesses are very similar for all three design methods
« Optimized material selection results in significant cost savings

« MEPDG designs are more costly to complete and this additional cost
must be accounted for when considering using this method

« Experiential and Empirical designs are equivalent to MEPDG designs
when completed by very experienced designers

« MEPDG design more readily take into account and can be calibrated
for local materials which may result in better designs




