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Drive toward sustainable 
infrastructure 

 

Developing the Tools 
 

Results & Implementation 
 

Presented by Bill Vavrik (ARA) 26 SEP 17 
2 

Today’s Agenda 



Sustainability in Construction Started with 
Pavements and Materials 
Aggregates 

• Re-use asphalt, concrete, & old aggregate base 
• Rubblization 

Asphalt Materials 
• Ground Tire Rubber, Warm Mix Asphalt, Fractionated RAP, Roof Shingles 
• High ABR asphalt mixes 

Concrete Materials 
• HPC bridge decks 
• SHRP2 R21 – Composite Pavements, SHRP2 R05 – Precast Pavement 
• Optimized mix design, ternary blends, performance mixes 
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Design practices also contribute 

Longer life pavement design 
• Joint spacing in concrete 
• Mix selection in asphalt 

 

Designs to accommodate potential for future truck weights 

 

Pavement optimization using AASHTO Pavement ME 
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Sustainability is the goal 
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Economic 
 

Environmental       Social 

Sustainable 
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Sustainability is a Primary Goal  
    for the Capital Program 
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“As good environmental stewards, the tollway's capital 

program promises to be the "cleanest and greenest" 

program in tollway history.” 
Tollway Executive Director, 2011 
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All three sustainability legs should be measured 
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You can’t control what you don’t measure 

Life Cycle 
Cost Analysis 

 

Life Cycle 
Assessment 

Sustainability 
Rating System 

Sustainable 
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Rating system is different  
  from life cycle assessment (LCA) 

Sustainability Rating System Life Cycle Assessment 

Qualitative Quantitative 

Social, Economic, and 
Environmental 

Environmental 

Rates a system 
Typically for a product 

(eg. pavement, bridge, etc.) 

Result is points Result is detailed inputs & outputs 
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A complete LCA includes the entire  
infrastructure life 
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Cradle to grave 
interactions of 
environment and 
production system 
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Sustainability measurement is for the entire 
roadway system 
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Tollway LCA Is Full Roadway Evaluation 

Each infrastructure type has up to 4 phases: 
• Materials & Construction 
• Maintenance & Rehabilitation 
• Use (only for DR, LI, and PA) 
• End-of-Life 

 

Environmental impact categories: 
• Greenhouse gas emissions 
• Energy consumption 
• Single Point Score (several impacts combined into a single value) 
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Pay Items are the “language” of road 
design/construction 
 

Able to measure impacts at different stages 
• Initial design estimate 
• Contractor bids 
• Final Invoice (as-built) 
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Number is reduced by module and cost 
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Pay items are defined by their impacts 

Each significant pay items is “defined” 

Definitions include: 
• Mix designs (where appropriate) 
• Materials 
• Equipment 
• Operations 

 

Objective is to account for all impacts associated with providing a unit 
of a pay item, in-place, accepted by the Tollway 
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We can use I-90 to evaluate our progress and how 
the LCA system works 

2.5 billion of capital program 
 

62 miles of roadway 
 

Western section completed 
in 2014 

 

Eastern Section completed in 
2016 

16 Presented by Bill Vavrik (ARA) 26 SEP 17 



Pavements drive the construction impact on  
the I-90 Corridor 
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Overhead Signs

Retaining Walls

Noise Walls

Lighting

Landscaping

Drainage

Median Barrier Wall

Bridges

Pavements

Greenhouse gas emissions due to 
construction of the I-90 corridor by type 
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Significant improvements in concrete pavements 
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Significant improvements in asphalt pavements 
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Significant improvements in lighting 
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Implementation will begin in 2018 

LCA used in planning 
• Design alternatives (pavement type selection) 

LCA informs design decisions 
• Material specifications & special provisions 
• Design features 

LCA used to evaluate construction 
• Actual construction mixes, distances, etc. 
• Construction data used to update standard inputs 

LCA performance reported annually 
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Pre-
Conceptual 

Studies 

Conceptual 
Design (30%) 

Preliminary 
Design (60%) 

Pre-Final 
Design 
(95%) 

Pre-Con 
Meeting 

Substantial 
Completion 
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In summary 

• Research leads to innovation… 

• Innovation facilitates doing more with less 
 

 

• Measurement allows good management 

• Managing facilitates sustainable success 
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Bill Vavrik, Ph.D., P.E. 

V.P. – Transportation 
Office:  217.356.4500 
Cell:      217.778.0041 
wvavrik@ara.com 

Thank 
You! 
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