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North Industrial Park

Ultra-Thin White Topping Project

Introduction 

On an annual basis, the Village of Lombard produces a ten-year Capital Improvement Plan that identifies projects and funding mechanisms.  Given the current fiscal constraints that affect Lombard, staff began to identify means and methods of funding capital projects.  One such project is the reconstruction of the North Industrial Park, which is an industrial complex located in the north end of Lombard.  The Village of Lombard Capital Improvement Plan for the period 2010-2019 identifies the improvements to the streets in the North Industrial Park as a four (4) phase project with a total cost (in 2009 figures) of $13,049,330.  The project area includes the following streets; Lombard Road (north of North Avenue), Cortland Avenue (Lombard Road to Ridge Avenue), Ridge Avenue (North Avenue to Cortland Avenue), DuPage Avenue (North Avenue to Connector Road), Main/DuPage Connector Road, Main Street (Progress Road to Main/DuPage Connector), Progress Road (Main Street to Garfield Avenue) and Garfield Avenue (Progress Road to Cul-de-sac).

Given the limited fiscal resources, the Department of Public Works began exploring alternate means of improving the deficient street surfaces in the North Industrial Park.  The staff identified the construction of an ultra-thin white topping as a means of reducing cost and extending the life-cycle of the surface by 10-15 years.  The Village is currently in the process of developing cost estimates and engineering plans for the construction of an ultra-thin white topping project for the North Industrial Park.  It is anticipated that the project cost will be reduced from the original engineer’s estimate of $13,049,330 to $2,500,000.  This savings of $10,549,330 will afford the Village an opportunity to redirect the funds to other municipal projects and programs. 
Background

The Village has previously commissioned a geotechnical report and a pavement design study, from a geotechnical engineering firm for the entire North Industrial Park.  The soils report includes analysis and boring logs for forty one (41) locations through out the entire proposed project area.  The report identifies current pavement conditions, local site geology, site soil and groundwater conditions.  Included within the report is a discussion of the existing soil and pavement conditions and recommendations regarding possible pavement alternatives.  Constructability issues are also addressed.  The pavement report discusses both long and short term pavement alternatives.  Designs based traditional flexible and rigid pavement designs are also covered.  Short term alternatives and solutions regarding varying scenarios of bituminous and rigid pavement sections are discussed.

The intent of the project is to extend the life of the current roadway by approximately ten (10) to twelve (12) years. As mentioned above, traditional methods of reconstruction and rehabilitation were investigated. 

The use of ultra-thin whitetopping came into consideration when traditional grind and overlay methods provided a less than desired pavement life or created secondary issues such as maintaining curb drainage.  Total reconstruction proved to be too costly to be incurred in the short term and thus needs to be programmed in the Village’s long term Capital Improvement Plan (CIP). 

Pertaining to the white-topping process, in 2003, the Village constructed an ultra-thin white topping project on Grace Street from Madison Street to Washington Boulevard.  Public Works – Engineering has monitored and inventoried the distresses on the pavement each summer since 2004 and has been very pleased with performance of the concrete overlay.
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Whitetopping – Concrete Overlays 

Whitetopping, or more correctly concrete overlay, is the placing of concrete over existing asphalt pavement, concrete pavement or composite pavement.  These overlays are designed to be either bonded or unbonded.  Bonded overlays generally add structural capacity and/or eliminate surface distresses and are generally 2-5” thick.  Bonded together, the new pavement performs as one monolithic pavement.  Unbonded overlays are designed to restore structural capacity to existing pavements that show significant deterioration.  These overlays are thicker (4 – 11”) and in this case the existing pavement acts a stable base for the thicker new pavement.  

Rehabilitating a deteriorated pavement with concrete presents many advantages:

· Life Cycle Costs – Whitetopped pavements last longer, offer excellent serviceability, and require far less maintenance than competitive products. 

· Safety – Concrete pavements do not rut and the light surface provides a safer surface at nighttime. Concrete pavements, roads and parking areas, have fewer pothole problems, alleviating owner concerns. 

· Concrete pavements are environmentally friendly, creating light, safe surfaces that stay as much as 10 degrees cooler than asphalt surfaces.   

Concrete placement (both fixed form and slip-formed) and curing is no different for overlays than for conventional concrete paving operations.  When building overlays, great attention must be paid to drainage, as elevations might change and particularly to joint spacing when thin overlays are being constructed.

*( http://www.irmca.org/site/page22.aspx)

FAQ

What is whitetopping?

Whitetopping is a portland cement concrete overlay constructed on top of an existing hot-mix asphalt (HMA) pavement. 

Why is whitetopping used?

Whitetopping is a form of pavement rehabilitation that is designed to extend the life of a deteriorated HMA pavement. It is commonly applied where rutting of HMA pavements is a recurring problem.

What are the benefits of whitetopping?

There are numerous benefits to whitetopping. One is that whitetopping strengthens the deteriorated HMA pavement, extending the service life of the highway or airport pavement. Second, whitetopping can provide a smooth ride that can significantly improve the functional life of the pavement. As opposed to full reconstruction with a new base course, whitetopping utilizes the existing HMA pavement as a solid base course, providing additional stability. This, in turn, reduces the potential for pumping, faulting, and loss of pavement support.

Is whitetopping new?

The first whitetopping pavement was reportedly placed in 1918, and has been used on hundreds of projects. In the 1990’s, new developments to whitetopping design and construction were made, such as the identification of ultra-thin whitetopping (UTW) as a pavement type alternative. In the last 10 years, whitetopping has been making a “comeback” as a viable paving alternative.

What types of whitetopping are there?

Whitetopping is commonly classified into three categories: conventional whitetopping, thin whitetopping, or ultra-thin whitetopping (UTW). The classes are based on the thickness of the new concrete layer. Conventional whitetopping is the thickest, constructed with 8 inches or more of concrete. Ultra-thin whitetopping is the thinnest class, commonly constructed from 2 to 4 inches thick. Thin whitetopping is the intermediate thicknesses – 4 to 8 inches – where new opportunities lie to, in some cases, significantly increase the life of an existing pavement. 
Is ultra-thin whitetopping (UTW) a “new technology”?

Ultra-thin whitetopping is a relatively new design that emerged in the 1990’s. This class of whitetopping is designed to bond to the existing HMA pavement, so that the two layers act as a composite section instead of as two independent layers.  This allows the concrete overlay thickness to be decreased, while still allowing the accommodating level of traffic loading. 

Why does ultra-thin whitetopping (UTW) have such short joints?

The short joints in ultra-thin whitetopping are used so that the slabs do not uncontrollably crack. With UTW being constructed in the 2 to 4 inch range, typical joint spacings are 2 to 6 feet. 

What is the minimum thickness of the hot-mix asphalt (HMA) pavement required underneath the whitetopping?

Whitetopping is commonly placed where a substantial thickness of HMA exists, such as a full-depth asphalt pavement. ACPA currently recommends that the minimum asphalt thickness be at least 3 in. (75 mm) after milling. 

What is the typical lifespan of a whitetopping pavement?

Some whitetopping pavements have performed well with little or no rehabilitation for over 30 years. As with all pavement types, the life is a complex function of a number of variables: design, materials, climatic, traffic, and construction related. 

What kinds of pavement distresses commonly occur in whitetopping?

In thinner whitetopping, such as UTW, corner cracking is commonly the predominate distress type. The thickness, panel size, and HMA type are dominating parameters driving the rate of cracking. Larger panels, used in thicker whitetopping sections, typically develop other types of distress, such as mid-slab cracking and faulting. 

When is whitetopping not an option?

Whitetopping overlays are not recommended when the existing HMA pavement is badly deteriorated or when substantial amounts of the existing pavement have to be removed during rehabilitation. It is not recommended that whitetopping be placed over HMA pavements with material problems, such as asphalt stripping, either. Pavements with very little deterioration are excellent candidates for whitetopping overlays. 

Is whitetopping limited to use on low traffic volume roads?

Whitetopping has been used effectively on pavements subjected to all levels of traffic, from low-volume roads to high-type urban Interstate pavements. Thickness is often a function of the anticipated traffic loading. As a result, conventional whitetopping has been used successfully on interstates, primary and secondary roads, and intersections, as well as on taxiways and aprons at major airports. The thinner ultra-thin whitetopping (UTW) overlays are commonly used on lower volume roads, such as residential streets.  Intersections are also ideal for whitetopping placement, since rutting and “washboarding” of the HMA pavement is a common problem. 

Is special construction equipment required to construct whitetopping pavements?

Conventional slip-form and fixed-form pavers have both been used successfully in whitetopping construction. Smaller equipment, such as vibrating screeds, has also been used.  #(http://www.whitetopping.com/faq.asp)

Summary

Based on the results of the geotechnical report, pavement design report, discussion with Mr. Randy Riley of the Illinois Chapter of the American Concrete Pavement Association and along with the Village’s experience with UTW, the decision was made to proceed with pursuing the UTW option of resurfacing the North Industrial Park.  This decision provides the Village with an opportunity to improve an area of significant concern at a cost of 19% of the original engineer’s estimate.  
As noted in the information presented above, pavements must be considered individually and need to be viable candidates for UTW.  Given the parameters to extend the service life of the pavement with the industrial park for 10 to 12 years, pursing the UTW option was less costly than the bituminous grind and overlay, simply because with the condition of the existing asphalt the option could not provide the required service life.

As the project goes to engineering, it will be a dynamic as the section of UTW will in all likelihood vary as the pavements within the industrial vary as well.  This is because the industrial park was constructed over many years and numerous stages and was subject to changing Village standards regarding pavement section.

Ultimately based on the available engineering research and advances in the UTW process, Public Works-Engineering is optimistic that the service life of the UTW project may even exceed its intended life cycle and given current economic conditions may be under the projected budget.

For additional information regarding the concrete overlay process, consult the National Concrete Pavement Technology Center website (http://www.cptechcenter.org/).  A PDF download of the Guide to Concrete Overlays booklet which outlines the types of overlays is available at the site.  The American Concrete Paving Association also has a Load-Carrying Capacity Calculator post on its website (http://www.pavement.com/Concrete_Pavement/).  The calculator estimates the load-carrying capacity of an ultra-thin whitetopping pavement.

