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PROCEDURES FOR ADDRESSING BUMPS CREATED IN OVERLAYS BY CRACK SEALANT 
The development of bumps in the surface of hot-mix asphalt (HMA) overlays caused by underlying crack sealant has been a problem for many years.  These bumps may not occur in all cases, but when they do, they may affect ride quality as well as pavement performance due to poor density and cracking at the location of the bump.  This bulletin provides alternatives to minimize the occurrence of this problem.  It is intended to provide assistance to the Region Materials Engineer in development of the Pavement Justification Report as detailed in Section 5.06 of the Project Development Manual.
The Project Development Manual and current Design Bulletins can be found on the Design and Construction Project Support web page at: 

http://www.dot.state.co.us/DesignSupport/
If you have questions, please call:  

CDOT Standards & Specifications at (303)757-9474.
PROCEDURES FOR ADDRESSING BUMP MITIGATION CREATED IN OVERLAYS BY CRACK SEALANT 
Section 5.01 of the Project Development Manual requires that the Region Materials Engineer perform the following in cases where the project involves pavements:
1) Field Condition Survey and Field Investigation

2) Selection of Pavement Design

3) Pavement Justification

In cases where treatment selection involves HMA overlay of an existing pavement, the following factors should be considered to minimize or eliminate the occurrence of bump formation due to underlying crack sealant.
1. Pavement Analysis/Distress

During the performance of the Field Condition Survey and Field Investigation the various cracking distresses should be noted as well as the presence of crack sealant.  If crack sealant is present, several factors should be determined.  The age of the crack sealant should be determined as well as the anticipated construction schedule. It has been shown that aging of the crack sealant may help to minimize bump formation.  A general practice is to overlay a minimum of one year after placement of crack sealant.  Coordination of work activities between engineering and maintenance is critical.  An observation should also be made concerning the application of the sealant.  Excessive sealant application may lead to bump formation and removal of the sealant prior to overlay should be considered.  This may be accomplished by planing or by manual methods depending on the extent of the problem.  Cost and ease of construction should be considered.   Pavement Management data should be reviewed to assist in appropriate treatment selection.

2. Selection of Pavement Design 
Procedures identified in the current Pavement Design Manual should be followed in the design of pavements.  However, there are methods that may be used to mitigate bump formation that may influence the design process.  The use of multiple course paving has been shown to greatly reduce the occurrence of bumps in the wearing course.  Depending on project specifics, a leveling course or multiple lifts are an excellent method to eliminate the concern of bumps caused by sealant.  If sealant is a concern, specific treatments and mix designs have shown less propensity to allow bumps to form.  The theory is that mixtures that experience less shoving during the compaction process will be less likely to have bumps formed due to sealant.  Overlay mixes that are open or gap graded, that have more angular and fractured aggregate, and SMAs are examples that may be more resistant to bump formation.  Another consideration is that modified binders typically require higher temperatures for mixing and compaction and the higher temperatures may contribute to bump formation.   
3. Specifications

Another item that may be considered is the incorporation of method specifications that identify specific equipment to be used.   Techniques that have been used to minimize bump formation include:

1) The use of power-driven lead drums for the breakdown roller or the use of dual-driven drum rollers.  These rollers tend to pull the mix under the roller instead of shoving the mix in front of the roller.

2) Controlling roller speed may reduce bump formation.  No guidance is available as to the correct speed to use, but slower speeds have been shown to reduce or eliminate bump formation.  These slower speeds are relevant for all rollers and not just the breakdown roller.

Another method that has been suggested is the use of a stiffer tack coat to reduce shoving of the overlay during compaction.  This method has not been substantiated to be effective.
Apply detackifier to the sealant prior to overlay so that the sealant does not stick to the overlay mixture. These may include lime, sand, or other coating.  Traffic conditions may reduce the effectiveness of this technique.

Bump formation may be attributable to many factors and there is not conclusive research that points to one specific cause.  These guidelines present some common practices to utilize to minimize occurrence of bumps created by sealant.  Some methods may not be effective in individual circumstances, but the only guaranteed method of avoidance is to remove the sealant prior to overlay.    This is not always possible due to cost and phasing constraints, and this bulletin provides alternatives to consider.  It is also critical that appropriate crack sealants are selected and correct application procedures are used. You may also reference soon to be issued Construction Bulletin 2006-4, Mitigation of Bumps in Overlays.
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