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CHAPTER 10
MAINTENANCE AND RESURFACING
[bookmark: _Toc11738270][bookmark: _Toc11738780][bookmark: _Toc11740306][bookmark: _Toc11740811][bookmark: _Toc11742616][bookmark: _Toc11838324][bookmark: _Toc135297709]A	INTRODUCTION
In order to provide for the safe and efficient movement of all modes of traffic, it is essential to maintain all aspects of the road and right of way at the highest reasonable level of safety.  Improvements consistent with upgrading safety standards or accommodating changes in traffic are also required to maintain the facility in a quality condition.  Maintenance and resurfacing are costly operations; therefore, every effort should be made to provide the maximum safety benefit from each operation.  The fact that a major portion of the maintenance effort is necessary to merely preserve the economic investment in a facility should not be considered as justification for sacrificing the requirements for maintaining or improving the safety characteristics of a street or highway.
[bookmark: _Toc135297710][bookmark: _Toc11738271][bookmark: _Toc11738781][bookmark: _Toc11740307][bookmark: _Toc11740812][bookmark: _Toc11742617][bookmark: _Toc11838325]B	MAINTENANCE 
[bookmark: _Toc135297711]B.1	Objectives
The major objectives of a maintenance program include the following:
· Maintain all highway features and components in the best possible condition.
· Improve sub-standard features, with the ultimate goal to at least meet minimum standards.
· Provide for minimum disruptions and hazards to traffic during maintenance operations.
· Location and reporting of inadequate safety features.
[bookmark: _Toc11738272][bookmark: _Toc11738782][bookmark: _Toc11740308][bookmark: _Toc11740813][bookmark: _Toc11742618][bookmark: _Toc11838326][bookmark: _Toc135297712]B.2	Policy
Each highway agency responsible for maintenance shall develop and maintain a program of highway maintenance for the entire highway network under its jurisdiction.  This program should include the following activities:
· Identify needs
· Establish priorities
· Establish procedures
· Establish and maintain a regular program of maintenance for all aspects
The program should be regularly evaluated and suitably modified to promote the maintenance of streets and highways that result in the best practicable condition.
[bookmark: _Toc11738273][bookmark: _Toc11738783][bookmark: _Toc11740309][bookmark: _Toc11740814][bookmark: _Toc11742619][bookmark: _Toc11838327][bookmark: _Toc135297713]B.3	Identification of Needs
The identification of maintenance needs is the first stage in the development of a successful maintenance program, and is required when any portion of the highway system is in a sub-standard condition.  Action is also required to correct any situation which is hazardous or may become hazardous in the near future.  This may be accomplished by both regular inspection of the highway network and proper analysis of crash records.
[bookmark: _Toc11738274][bookmark: _Toc11738784][bookmark: _Toc11740310][bookmark: _Toc11740815][bookmark: _Toc11742620][bookmark: _Toc11838328][bookmark: _Toc135297714]B.3.a	Inspection
Periodic and systematic inspection of the entire highway network under each agency's jurisdiction is required to identify situations requiring improvements, and corrections or repairs.  These inspections should be conducted by maintenance or traffic operations personnel, or other qualified personnel who are trained in the aspects of highway maintenance requirements. 
[bookmark: _Toc11738275][bookmark: _Toc11738785][bookmark: _Toc11740311][bookmark: _Toc11740816][bookmark: _Toc11742621][bookmark: _Toc11838329][bookmark: _Toc135297715]B.3.b	Crash Records
A regular program of crash investigations, record keeping, and analysis should be established to provide information for recommended highway modification and corrective maintenance requirements.  Cooperation among maintenance, traffic operations, and police agencies is required, and activities of these agencies should be coordinated in accordance with the guidelines set forth in the National Highway Traffic Safety Administration (NHTSA) Program Guideline No. 21 (II), Identification and Surveillance of Crash Locations.  Inspection of the highway network and analysis of crash records should be utilized to provide feedback for modification of design and construction procedures.
[bookmark: _Toc11738276][bookmark: _Toc11738786][bookmark: _Toc11740312][bookmark: _Toc11740817][bookmark: _Toc11742622][bookmark: _Toc11838330][bookmark: _Toc135297716]B.4	Establishment of Priorities
The maintenance activities determined to be necessary by the identification program should be carried out on a priority basis.  The establishment of priorities should be based, to a large extent, upon the objective of promoting highway safety.  A high priority should be given to the improvement or correction of situations that may result in fatal or serious crashes.  Preservation of highway investment and promotion of efficient traffic operations are important maintenance objectives.  Every effort should be made to ensure the highest safety payoff from the maintenance dollar.
[bookmark: _Toc11738277][bookmark: _Toc11738787][bookmark: _Toc11740313][bookmark: _Toc11740818][bookmark: _Toc11742623][bookmark: _Toc11838331][bookmark: _Toc135297717]B.5	Establishment of Procedures
Standard procedures and methods for maintenance operations should be established for efficient, rapid, and safe completion of the required work.  All maintenance work shall be conducted in accordance with the Standards set forth in Chapter 11 – Work Zone Safety.  Each maintenance agency should develop its own Maintenance Manual or utilize the Maintenance Manuals of the FDOT.  Such manuals should specify the methods, procedures, equipment, personnel qualifications, and other aspects of the work necessary to ensure successful completion of maintenance operations.  Procedures should be developed for emergency, routine, and special operations.	Comment by Krieger, Keith: @Morris, Jacqueline changed "department" to FDOT
[bookmark: _Toc11738278][bookmark: _Toc11738788][bookmark: _Toc11740314][bookmark: _Toc11740819][bookmark: _Toc11742624][bookmark: _Toc11838332][bookmark: _Toc135297718]B.5.a	Emergency Maintenance
Emergency maintenance operations are those required to immediately restore the highway to a safe condition.  Emergency maintenance work should be carried out by personnel who are specially trained and qualified.  Work units, which should be available on a twenty-four hour basis, should be connected with the emergency response communications system.  Emergency operations would include the following:
1. The removal of debris from crashes, cargo spillage, or other causes.  This activity should be conducted in accordance with the guidelines set forth in the NHTSA Program Guideline No. 16, Debris Hazard Control and Cleanup.
2. Replacement of inoperative traffic control devices.
3. Repair or replacement of damaged highway safety components such as lighting, traffic control devices, redirection devices, and energy absorbing devices.
4. Repair or correction of any situation that provides an immediate or unexpected hazard to the public.
5. Assistance in any activity during emergency response operations.
[bookmark: _Toc11738279][bookmark: _Toc11738789][bookmark: _Toc11740315][bookmark: _Toc11740820][bookmark: _Toc11742625][bookmark: _Toc11838333][bookmark: _Toc135297719]B.5.b	Routine Maintenance
Routine maintenance operations are those that may be predicted and planned in advance.  These operations, which may be preventive or corrective in nature, should be conducted on a regularly scheduled basis using standard procedures.  Proper scheduling of these operations should be utilized to provide minimum disruptions and hazards to the driving public.  Routine maintenance may include operations such as:
1. Cleaning and debris removal from the pavement, shoulders, and roadside clear zones.
2. Mowing and other vegetation control operations to provide a smooth recovery area and to maintain proper sight distance.
3. Cleaning and inspection of gutters, ditches, and other drainage structures.
4. Structural inspection and preventive maintenance on bridges and other structures.
5. Cleaning, replacement, and maintenance of roadway lighting fixtures.
6. Replacement and maintenance of traffic control devices.
7. Inspection and maintenance of redirection and energy absorbing devices (Chapter 4 – Roadside Design).
8. Inspection and maintenance of emergency response communication systems and access facilities.
9. Inspection and maintenance of pavement and shoulders, with particular emphasis on maintaining shoulders flush with the pavement (Chapter 5 – Pavement Design and Construction).
10. Inspection and maintenance of all highway components and safety features.
11. Inspection and maintenance of pedestrian pavements, crossings, etc., with particular emphasis on sidewalk cracks, joint separations, accumulated debris, adjacent landscape materials, etc.).
12. Thin pavement overlay that is intended to preserve the pavement, retard its future deterioration and maintain its functional condition.
[bookmark: _Toc11738280][bookmark: _Toc11738790][bookmark: _Toc11740316][bookmark: _Toc11740821][bookmark: _Toc11742626][bookmark: _Toc11838334][bookmark: _Toc135297720]B.5.c	Special Maintenance
Special maintenance operations are defined as those projects that are neither urgent nor routine in nature, but are occasionally required to improve or maintain a street or highway in a quality condition.  Since these projects can be planned in advance of the initiation of any work, procedures that provide for efficient, rapid, and safe operations can be developed.  To avoid continuing disruptions of traffic, the quality and durability of these improvements, corrections, and repairs should be maintained at the highest practicable level.  Special maintenance should include the upgrading of the highway safety features, as well as the repair or replacement of damaged or deteriorated highway components.  These operations should be designed to upgrade or maintain the street or highway in accordance with the Standards presented in this Manual.
[bookmark: _Toc11738281][bookmark: _Toc11738791][bookmark: _Toc11740317][bookmark: _Toc11740822][bookmark: _Toc11742627][bookmark: _Toc11838335][bookmark: _Toc135297721]B.5.d	Pavement Maintenance
The primary purpose of pavement maintenance is to ensure the pavement characteristics prescribed in Chapter 5 – Pavement Design And Construction, are reasonably maintained.  Each agency with responsibility for maintenance of streets and highways shall establish a meaningful pavement maintenance system (including shoulders and drainage structures) for the entire system under its jurisdiction.  This program should include:
1. A process that monitors the serviceability of the existing streets and highways and identifies the pavement sections that are inadequate.
2. A systematic plan of maintenance activities designed to correct structural deficiencies and to prevent rapid deterioration.
3. A preservation program, with assigned priorities, designed to resurface, reconstruct, or replace pavements when they are no longer structurally serviceable.
Pavement maintenance requires a substantial portion of the total maintenance budget for streets and highways.  It is necessary to ensure highway safety.  The reduction of hydroplaning and splashing is essential for promoting safe and efficient operation during wet weather conditions.  The elimination of driving discomfort, and vehicle damage caused by deteriorated pavements, provides additional economic justification for maintaining the pavement in a fully serviceable condition.
It is recognized that a comprehensive preservation program is expensive.  Adequate financing is required to successfully carry out these activities.  The establishment of appropriate budget priorities and careful planning can assist in developing and conducting a pavement maintenance and preservation program that will, within a reasonable number of years, bring substandard pavements up to the required level of serviceability and will maintain the adequacy of the entire system.


[bookmark: _Toc135297722]C	RESURFACING
In addition to the design criteria provided in this chapter, the United States Department of Transportation ADA Standards for Transportation Facilities (2006) as required by 49 C.F.R 37.41 or 37.43, United States Department of Justice ADA Standards (2010) as required by 28 C.F.R 35 (title II) and 36 (title III) and the 2020 Florida Building Code, Accessibility, 7th Edition as required by 61G20-4.002 contains ADA requirements for accessibility in the public right of way, for transportation facilities, and for sites, facilities, buildings, and elements by people with disabilities.	Comment by Krieger, Keith: @Morris, Jacqueline these links should be underlined and blue….also, the words "and the" between 2 of the links should not be part of the links	Comment by Krieger, Keith: @Morris, Jacqueline change text to black?	Comment by Krieger, Keith: @Morris, Jacqueline links to US Access Board?
The Public Rights-of-Way Accessibility Guidelines (PROWAG) provides additional information for the design of pedestrian facilities.	Comment by Krieger, Keith: Fix links and other text	Comment by Krieger, Keith: @Morris, Jacqueline unbolded and changed "The" to black text
[bookmark: _Toc135297723]C.1	Accessibility Requirements
If new sidewalk and driveway construction or reconstruction is included on resurfacing projects they shall be designed to meet the requirements of Section C.7.d of Chapter 3 – Geometric Design and Chapter 9 – Pedestrian Facilities.  Project design should include an evaluation of existing driveways to determine if it is feasible to upgrade nonconforming driveways.
Existing detectable warnings and curb ramps shall be brought into compliance.  This includes installing new detectable warnings for both flush shoulder and curbed roadway connections and signalized driveways where none exist or do not meet current requirements.  New curb ramps shall be provided on curbed roadways where none exist and existing substandard curb ramps shall be replaced.  Existing ramps not meeting detectable warning requirements which otherwise comply with orientation, slope and width criteria shall be retrofitted with detectable warnings.
Where existing right of way is inadequate or conflicts occur with existing features that cannot be practicably relocated or adjusted (e.g. driveways, drainage inlets, signal poles, pull boxes, utility poles, etc.), pedestrian accessibility shall be provided to the maximum extent feasible, with appropriate documentation signed and sealed by a Professional Engineer (EOR).  Other than meeting detectable warning and curb ramp requirements, existing sidewalks and driveways are not required to be upgraded for the sole purpose of meeting requirements for accessibility unless included in the project scope.
[bookmark: _Toc351542887][bookmark: _Toc135297724]C.2	Railroad-Highway Grade Crossing Near or Within Project Limits
Federal-aid projects must be reviewed to determine if a railroad-highway grade crossing is within the limits of or near the terminus of the project.  If such railroad-highway grade crossing exists, the project must be upgraded to meet the  requirements of the Manual on Uniform Traffic Control Devices (2009 Edition with Revision Numbers 1 and 2, May 2012) (MUTCD) in accordance with Title 23, United States Code (U.S.C), Chapter 1, Section 109(e) and 23 C.F.R. 646.214(b).  Please refer to Section C of Chapter 7 – Rail-Highway Crossings for further information.
[bookmark: _Toc135297725]C.3	Safety Improvements
Local agencies should strive to upgrade the safety of their facilities during scheduled maintenance intervals especially during pavement resurfacing projects.  Particular attention should be paid to improving pedestrian and bicyclist safety using strategies such as crosswalks and bicycle facilities.  Investments should also be made in improved guardrail end treatments and bridge-end transitions on high speed facilities.
[bookmark: _Toc135297726]C.3.a	Pavement Safety Edge
Many low-cost strategies exist to improve the long-term safety of streets and highways.  One such strategy is the pavement Safety Edge.  The Safety Edge provides a higher probability of a vehicle returning safely to the travel lane when it drifts off the pavement.  It  is a wedge-shaped transition of the structural pavement to the unpaved shoulder.  The wedge shape eliminates tire scrubbing against the pavement edge and improves vehicle stability as it crosses a drop-off.
The Safety Edge is particularly effective when providing a smooth transition from pavement to shoulder when vertical drop-offs exceed 2 inches.  Construction of the Safety Edge typically includes initially pulling the unpaved shoulder for pavement structural course, and then backfilling onto the Safety Edge with installation of sod or turf.  The Safety Edge is very effective in mitigating the severity of road-departure crashes should the unpaved shoulder erode away between maintenance intervals.
[bookmark: _Hlk67510691]A Safety Edge treatment should be provided adjacent to the travel lane on roadways:
· without curb or paved shoulders, 
· with a posted speed of 45 mph or greater, and
· a history of lane departure crashes.
Details for the Safety Edge are included in Figures 10 – 1 Two Lane Road with Safety Edge and 10 – 2 Safety Edge Detail (No Paved Shoulder).  
Additional information on Safety Edge can be found at FHWA’s Office of Safety – Safety Edge, including a Design and Construction Guide, Guide Specification, Safety Evaluation Tech Brief and Case Studies.  FHWA’s Crash Modification Factors Clearinghouse also provides information on the performance of safety edge. The FDOT has a Developmental Specification for Safety Edge – Dev330SE on the FDOT’s web site which may be used if approved by the agency having jurisdiction.	Comment by Krieger, Keith: @Morris, Jacqueline each link should be underlined in BLUE	Comment by Krieger, Keith: @Morris, Jacqueline changed from department to FDOT	Comment by Krieger, Keith: @Morris, Jacqueline changed from "department" to FDOT
[bookmark: _Toc135297733]Figure 10 – 1  Two Lane Road with Safety Edge	Comment by Koos, MaryAnne [2]: Should the drawing for New Construction be kept?  If so, should Safety Edge be referenced in Chapter 3 if used in new construction.	Comment by Koos, MaryAnne [2]: Update figures to reference Standard Plans, not Index.	Comment by Koos, MaryAnne: Add circle where safety edge is, see detail in Figure 10-2.
[bookmark: _Toc135297734][image: Description: GreenBook-Fig1]



[bookmark: _Toc135297735]Figure 10 – 2  Safety Edge Detail (No Paved Shoulders)	Comment by Koos, MaryAnne [2]: Keep original figure showing both milled and traditional resurfacing techniques.  Update drawings.	Comment by Krieger, Keith: @Morris, Jacqueline move Figure 10 - 2 to previous page?	Comment by Krieger, Keith: @Morris, Jacqueline move table to prior page	Comment by Koos, MaryAnne [2]: Add information on stabilization of shoulders, 1”  of surface asphalt, range shown as a slope, 
[bookmark: _Toc135297736][image: Description: 20120316-SafetyEdgeDetail-Fig2]
[bookmark: _Toc135297727]C.4	Federal Aid Project Requirements
The following are the minimum requirements that a local highway resurfacing project scope must contain for federal-aid assistance including projects in the Local Agency Program (LAP):
1. Rework shoulders to be flush with the pavement and establish turf along the pavement edge.
2. Upgrade or replace existing roadside hardware (guardrail) as necessary for compliance with Federal criteria for 3R projects (as summarized in the FDOT Design Manual, Chapter 215 Roadside Safety).	Comment by Krieger, Keith: @Morris, Jacqueline "FDOT" is part of the link
3. Meet the Manual on Uniform Traffic Control Devices (2009 Edition with Revision Numbers 1 and 2, May 2012) (MUTCD) standards for signing and pavement marking.
4. Construct or reconstruct, as appropriate, curb cuts and ramps to meet current accessibility requirements.
5. Upgrade the safety of the project by mitigating the impact of crashes involving vehicles, bicycles, and pedestrians.
Note:  The local agency may contact the FDOT District Safety Office and determine locations within the project with crash rates higher than average for similar facility type.  The local agency may then identify the causes of the crashes from a review of crash report data provided by the FDOT District Safety Office. Based on this analysis, the local agency may then specify the appropriate crash mitigation measures (additional guardrail, signing, vibratory/audible pavement marking, designated crosswalks or other prudent safety-enhancing strategies).
6.	Upgrade railroad crossings to meet the Manual on Uniform Traffic Control Devices (2009 Edition with Revision Numbers 1 and 2, May 2012) (MUTCD)  requirements in accordance with Title 23, United States Code (U.S.C), Chapter 1, Section 109(e) and 23 C.F.R. 646.214(b).  Please refer to Section C of Chapter 7 – Rail-Highway Crossings for further information.

[bookmark: _Toc350430981][bookmark: _Toc135297728][bookmark: _Toc127086737]D	REFERENCES FOR INFORMATIONAL PURPOSES
The following is a list of publications that may be referenced for further guidance:
· FHWA Pavement Preservation Definitions, HIAM-20, September 12, 2005, http://www.fhwa.dot.gov/pavement/preservation/091205.cfm	Comment by Krieger, Keith: @Morris, Jacqueline site can't be reached
· NCHRP Synthesis 417: Geometric Design Practices for Resurfacing, Restoration, and Rehabilitation,
https://www.trb.org/Publications/Blurbs/165650.aspx	Comment by Koos, MaryAnne [2]: Update the reference to Allan’s email.	Comment by Krieger, Keith: @Morris, Jacqueline check this link also
· FHWA Center for Accelerating Innovation – Safety Edge
https://www.fhwa.dot.gov/innovation/everydaycounts/edc-1/safetyedge.cfm
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