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[bookmark: _Toc272431925][bookmark: _Toc272431991][bookmark: _Toc48232805]Section 1 Introduction:

[bookmark: _Toc48232806]Introduction: This guide describes and explains the road inventory and software developed for a rural Kansas County simple pavement management system.  Section 2 describes the road system, maintenance plan and recommendations.  Section 3 describes the software, and explains how to use the software and keep the data current. Section 4 describe condition ratings.  

[bookmark: _Toc48232807]Initial Inventory:  
To properly manage the road network current conditions as well as historical information are critical.  To manage the data the road system is divided into sections.  A particular section must have uniform physical characteristics and traffic.  Sections begin and end where the width, shoulders, pavement type and traffic change. All hard-surfaced roads within the county were physically measured and the pavement condition determined based on the PASER system developed by the University of Wisconsin.  The inventory and rating data were entered in an Excel spreadsheet.  

[bookmark: _Toc48232808]Historical Records Search:
Historical records were searched for construction dates and details of construction as well as work performed since construction.  This information is helpful to determine pavement type, pavement structure and past performance.  Records are almost always incomplete and if plans and written records are not available staff memory is used as the best available information.

[bookmark: _Toc48232809]Functional Class
Each road section was assigned a Functional Class as described in the table below.  The county’s approved functional classification map is available on the KDOT website.
	Minor Arterial
	Minor Arterial as shown on urban city, if any, functional classification map approved by KDOT and the urban city.

	Major Collector
	Major Collector as shown on the county's functional classification map approved by KDOT and FHWA

	Minor Collector
	Minor Collector as shown on the county's functional classification map approved by KDOT and FHWA

	Local
	Other section line or similar road not a Major or Minor Collector

	Subdivision
	Road or street inside of a subdivision


Table 1 Functional Classification




[bookmark: _Toc48232810]Pavement Type:
Pavement type is determined for each road section.  The pavement type refers to the structure of the road and not necessarily the visible surface type.  The following table lists the various pavement types typically found on county roads. Dirt and gravel roads are listed for information only and are not part of this pavement management system.  
	Pavement Type
	Abbreviation
	Description

	Dirt
	Dirt
	Native soil with no surfacing material

	Gravel
	Gravel
	Crushed limestone or sand/gravel

	Bituminous
	Bit
	Broad category consisting of almost any bituminous road except hot mix: 1. Chip seal on rock base.  2. Thin hot mix overlay (less than 2”) on base or existing chip seal road.  3. Older roads with build- up of chip seals and patch material over gravel or rock base.  4. Western Kansas sand/gravel cold mix asphalt.  

	Bituminous with minimum 2" hot mix overlay
	Bit+2
	Bituminous road with hot mix overlay of at least 2".   Does not include less than 2" hot mix over a rock base, which is a bituminous road.  

	Hot mix asphalt
	HM
	Full depth hot mix asphalt 6” or more in depth.  Hot mix 4" or more over base or bituminous road.  Could have a chip seal surface. Could include recycled pavements resulting in at least 4” asphalt-stabilized base with at least 2” hot mix overlay. 

	Concrete
	Conc
	Full depth concrete


Table 2 Pavement Type

[bookmark: _Toc272431941][bookmark: _Toc272432007][bookmark: _Toc48232811]Maintenance & Rehabilitation Options:

There are a wide range of maintenance and rehabilitation options used on asphalt roads in Kansas.  The typical options for asphalt roads are shown in Table 3 and are included in the spreadsheet.
	Type
	Abbreviation
	Description

	Chip Sealing
	CS
	Chip seal usually including some hand patching 

	Patch & Chip Sealing

	P&CS

	Chip seal including heavy patching


	Mill & Fill
	M&F
	Milling plus hot mix overlay of similar depth; does not add pavement structure

	Thin Overlay
	ThOL
	Hot mix overlay < 2” thick

	Overlay 2"
	OL2
	Hot mix overlay - >=2" to <3” thick with milling at curb if any 

	Overlay 3"+
	OL3
	Hot mix overlay - >=3" thick

	Microsurfacing
	MS
	Premixed modified slurry seal about 3/8" thick

	Reconstruct
	RC
	Complete reconstruction of pavement structure

	Sealing
	S
	Sealing such as dilute treatment, Onyx, rejuvenating agent

	Patching
	P
	 Heavy patching-for record only-not included in yearly work totals

	Crack Sealing
	CF
	Crack sealing-for record only-not included in yearly work totals


Table 3  Maintenance & Rehabilitation strategies built into the spreadsheet.

There are six basic options for road rehabilitation: 1) Chip sealing, 2) Mill & Fill, 3) Thin overlay, 4) Hot mix overlay, 5) Microsurfacing, 6) Reconstruction with additional base added and the surface chip sealed or overlaid, or full depth pavement replacement.  A few agencies utilize Sealing on Hot Mix roads.  Patching and crack sealing are common and recommended in conjunction with Options 1-5.  Patching alone and crack filling are common maintenance strategies, but are not rehabilitation. 

Chip Sealing:  Chip seal is a surface treatment consisting of an application of liquid asphalt (typically, emulsified asphalt) that is then covered with crushed rock chips, expanded shale chips, or sand.  The liquid asphalt seals surface cracks less than 1/8” wide.  The chips serve to keep vehicle tires from directly contacting and pulling up the liquid asphalt seal material.  Chip sealing does not increase the structural capacity of the pavement.  Chip seal is not an appropriate method when the pavement is structurally deficient or unsealed cracks are generally wider than 1/8”. It is also not recommended where medium to high-severity alligator cracking, extensive potholes, and/or excessive rutting is present. On a Hot Mix pavement, chip sealing will fill the small cracks and retard weathering, but is ineffective on working cracks such as transverse cracks.  Chip seal can be applied to hot mix roads to delay the need for an overlay, but on county roads there is little reason to chip seal hot mix roads more often than a 6 to8-year interval.  Life of a chip seal on Bituminous roads varies by the strength of the underlying pavement structure and the amount of truck traffic.  On a Bituminous road a chip seal has an estimated life of 4 or 5 years.  The longer a chip seal is delayed the more patching is required, so it is not usually cost effective to extend the chip seal past 5 years.

Mill & Fill: Mill & fill involves milling off the asphalt pavement surface (typically, 2” depth), then filling with hot mix asphalt the same thickness as the milled off pavement.  This corrects surface defects such as minor rutting or shoving and surface cracking, but does not add structural capacity.  Mill & Fill is required when the road surface elevation cannot be raised, either due to the presence of curb & gutter or due to a relatively narrow roadbed where raising the surface elevation would result in edge drop-offs.  Special care must be taken to ensure the milled pavement has enough remaining structural capacity to support the relatively heavy milling equipment.

Thin Overlay: A thin hot mix overlay is an overlay of less than 2” depth.  It corrects surface irregularities and provides a smooth surface while addressing raveling, low-severity top-down cracking, and oxidation.  It is significantly more expensive than chip sealing, but provides at least two additional years of life in addition to improving rideability. It is not extensively used in Kansas, but should be included in the pavement preservation toolbox.
 
Hot Mix Overlay:  Hot mix overlay of 2” or more strengthens the road as well as smooths the surface, and basically makes the road look like a new road.  The life of a hot mix overlay depends on the thickness of the pavement structure and the amount of truck traffic.  A 2” overlay on a good Bituminous road should last 8 years, and an overlay on a hot mix road should last 12 years before major maintenance is needed.  A hot mix overlay will not seal underlying cracks, which should be sealed prior to the overlay.  

Microsurfacing:  Microsurfacing, sometimes called modified slurry seal, is an asphalt and aggregate mix about 3/8” thick.  Microsurfacing is not really appropriate for Bituminous (chip seal) roads, but should have a 6 to 8-year life on a hot mix road.  Microsurfacing can correct surface irregularities like minor rutting, but doesn’t add strength.  Microsurfacing should only be considered on hot mix roads that have adequate structure with minor surface irregularities, or where curb & gutter make an overlay problematic.  

Reconstruction:  Reconstruction consists of pulverizing the existing surface, stabilizing soft spots, adding base, and then applying an asphalt surface by chip sealing or overlaying with hot mix asphalt.  Reconstruction also includes full pavement removal and replacement. Reconstruction is necessary where the subgrade is soft, and it is not economical or practical to apply enough pavement thickness to bridge the soft spots.  Reconstruction is also necessary to replace severely distressed pavements that have failed.  Reconstruction may be necessary when a narrow roadbed width prevents a Hot Mix Overlay, and there is not enough base to support milling equipment. 

[bookmark: _Toc272431931][bookmark: _Toc272431997]Sealing: Sealing as a broad category includes fog seal, slurry seal, gilsonite, mastics with grit and rejuvenators, usually without aggregate cover.  Seals can seal small cracks and surface voids, retard raveling/pop-outs of chip seals or marginal aggregates used in hot mix asphalt, reduce snow plow damage, and darken new chip seals.  In general, a seal is ineffective when any structural distresses are present
Type of seal is based on the project goal (sealing, rejuvenating, or aesthetics) and surface type (dense graded, open graded, or chip seal). Low application rates of sealers and rejuvenators will not seal larger cracks typical in a chip seal road.  Sealers and rejuvenators have more application on hot mix surfaces.  
Rejuvenators counteract weathering by keeping the surface asphalt from aging and hardening.  Chip seal roads typically fail from loads, not weathering, so rejuvenators are not effective. Thin pavements also typically fail due to loads and need an overlay before weathering is an issue.  Rejuvenators’ best application is hot mix parking lots and low traffic, structurally adequate hot-mix roads that will suffer from weathering rather than load related failures.

Crack Sealing:  Crack sealing is the placement of materials into and/or over the cracks in pavement in order to prevent the intrusion of water and foreign material.  Crack sealing is a cost-effective method to treat all types of cracks greater than 1/8” wide.  Cracks will be either non-working or working.  Non-working cracks are basically static and little movement occurs between crack edges. Most longitudinal cracks are considered to be nonworking.  Working cracks move with changes in temperature or loading.  Transverse cracks are usually working cracks and deteriorate faster than non-working cracks. Crack sealing is more important for working cracks, but is beneficial for all crack types.  Working cracks must be sealed more often than non-working cracks.
	Crack sealing should be done prior to a HM Overlay since the HM Overlay does not seal cracks.  When cracks exceed 1/8” in width, crack sealing should be done prior to Chip Sealing and Microsurfacing.  Crack seal material should cure a minimum of two weeks prior to placing a treatment over the top.


[bookmark: _Toc48232812]Section 2  County Specific Descriptions

[bookmark: _Toc48232813]General Observations:
The initial inventory and pavement ratings of hard surfaced roads as described in Section 1 were performed in May and June 2020.  The predominant Bituminous road in Franklin County has a 6” rock base with what appears to be a machine laid cold mix or very flexible hot mix of about 1.5 inches thick.  Franklin County roads were engineered properly which avoided the problems of many eastern Kansas counties that just chip sealed a gravel road.  Most eastern Kansas bituminous roads were gravel roads shot with asphalt and over the years have a build-up of chip seals and patching.  These chip sealed roads had inadequate pavement structure that has resulted in decades of high maintenance costs and public dissatisfaction with road conditions.  However, only a few of these roads were observed in Franklin County.  Franklin County main roads were generally structurally adequate when constructed, which has allowed many years without the need for reconstruction or an overlay program.  However, increases in farm yields, increases in traffic, and heavier trucks were not anticipated when the roads were constructed and many roads are showing distress due to inadequate pavement structure.  An additional issue has to do with aging of the original asphalt wearing surface.  Hot mix asphalt becomes more brittle as it ages.  Figure 1 shows block cracking that is common in much of the county indicating age stiffening of the asphalt wearing surface.  Once the asphalt cracks its structural capacity is reduced.  Eventually water will get in the cracks and pop up the asphalt pieces.  This block cracking indicates a need for an overlay rather than a chip seal.  An overlay program is needed to add pavement structure to accommodate modern traffic volumes and weights as well as compensating for the aged wearing course.  
[image: ]
Figure 1 Block cracking common in northwest part of the county.

Subdivision roads are typically 6” of rock base with a double chip seal.  This pavement structure was not adequate for school buses and trash trucks that travel these roads.  The subdivision street standards were changed in 2019 to 6” of rock base and 4” of hot mix.  The subdivisions with the old standards will eventually need an overlay.
[bookmark: _Toc272431938][bookmark: _Toc272432004][bookmark: _Toc48232814]Current Maintenance Strategies

[bookmark: _Toc48232815][bookmark: _Toc272431940][bookmark: _Toc272432006]Concrete:  There are no concrete roads under Franklin County jurisdiction.  The current maintenance strategy for most counties is to replace failed pavement sections and joints as needed. 

[bookmark: _Toc48232816][bookmark: _Hlk43130293]Hot Mix:  Hot mix roads are those asphalt roads with at least 4” of hot mix pavement.  The current maintenance strategy is to chip seal the pavement at 5 year intervals.  No crack sealing was identified during the inventory, and is not likely a current strategy. 

[bookmark: _Toc272431939][bookmark: _Toc272432005][bookmark: _Toc48232817]Bituminous plus overlay (Bit +2):  A few Bituminous roads have been overlaid with a 2” hot mix asphalt.  The overlay strengthens the base and results in a smoother road, but lacks sufficient structure to be as durable as a hot mix road.  The current maintenance strategy is to chip seal the pavement at 5 year intervals.  No crack filling was observed.
 
[bookmark: _Toc48232818]Bituminous:  Bituminous roads are a broad category of any asphalt road that has less than 2” hot mix overlay.  The current maintenance strategy for all Bituminous roads is to patch and chip seal on 5 year intervals.  


[bookmark: _Toc272431942][bookmark: _Toc272432008][bookmark: _Toc48232819]Recommended Road Maintenance Schedule:

Basically the current maintenance strategy is to patch and chip seal on a 5 year interval.  This schedule has successfully kept the roads in reasonably good condition.  However, the 5 year schedule doesn’t recognize pavement type and structural adequacy.  Based on observation during the road inventory the following maintenance schedule is recommended.

[bookmark: _Toc48232820]Concrete:
None in Franklin County.

[bookmark: _Toc272431945][bookmark: _Toc272432011][bookmark: _Toc48232821]Hot Mix:
There are 28 miles of hot mix roads.  Hot mix roads are generally in good condition.  The current maintenance strategy is to chip seal at 5 year interval.  Crack filling of transvers joints is recommended on a 3 year cycle to prevent joint deterioration.  If crackfilling is accomplished the current practice of chip sealing at 5 year interval is unnecessary.  Generally, chip sealing of hot mix roads is not appropriate unless there are widespread surface defects like raveling, polishing, or loss of surface aggregate that usually occurs about pavement condition 6.  Chip sealing might be appropriate at pavement condition 6 if there is no rutting or distortions that would indicate structural issues.  Also, a chip seal might delay the need for an overlay for a few years, but that will not correct the irregularities, bumps and dips that have developed in these roads. 

If the county had an overlay program the standard rehabilitation treatment for a hot mix road would be crackfill at 3 years and an overlay at pavement condition 5.  

[bookmark: _Hlk48223774]Current Recommendation:  Since the county does not have an overlay program hot mix roads could remain in the 5 year chip seal grouping, but omit the chip seal if not needed.  Crackfill at 3 year intervals.

[bookmark: _Toc48232822]Bituminous plus overlay (Bit+2):
There are 69 miles of bituminous roads with an overlay.  Bit +2 roads will deteriorate more rapidly than hot mix roads, but not as rapidly as Bituminous roads.  The current maintenance strategy is to chip seal at 5 year interval.  Crack filling of transvers joints is recommended on a 3 year cycle to prevent joint deterioration.  If crackfilling is accomplished the current practice of chip sealing at 5 year interval is about right for those sections with a Structural Adequacy is Fair. For those sections with a Structural Adequacy of Good the chip seal interval could be extended to 7 years.  

If the county had an overlay program the standard rehabilitation treatment for a Bit +2 road would be to crackfill at 3 years and overlay at pavement condition 5 or 6.  It is important to overlay these roads before alligator areas appear, as the pavement structure is compromised and the new overlay will not result in 4” of pavement in these areas.  The overlay provides more pavement structure and allows changing the pavement type to Hot Mix.  

Current Recommendation:  Since the county does not have an overlay program Bit+2 roads should remain in the 5 year chip seal grouping if Structural Adequacy is Fair.  For those sections with Structural Adequacy of Good the chip seal interval could be extended to 7 years.  Crackfill at 3 year intervals.

[bookmark: _Toc272431943][bookmark: _Toc272432009][bookmark: _Toc48232823]Bituminous:
Bituminous roads generally have marginal pavement structure and require patching and chip sealing on a regular basis.  The current maintenance strategy is to chip seal at 5 year interval.  The 5 year chip sealing interval is appropriate and should not change.  Nearly all the Bituminous roads do not have adequate base, and are developing sunken areas and rutting.  To correct the inadequate base an overlay will eventually be needed on all Bituminous roads.  After the overlay is complete the Bituminous roads should be reclassified as Bit +2.

Current Recommendation:  Since the county does not have an overlay program Bituminous roads should remain in the 5 year chip interval.


[bookmark: _Toc48232824]Development of Annual Work Program

[bookmark: _Toc48232825]Update Inventory Data:  The data on the inventory worksheet needs to be current in order to properly select candidate projects.  The items that typically need to be updated are the rehabilitation for the year and the pavement condition rating.  As a minimum check to see that the rehabilitation for the previous work year is accurate, and that the condition rating for those roads have been updated.  Usually a condition rating of 9 is appropriate after a chip seal and 10 after an overlay.  

[bookmark: _Toc48232826]Filter for Candidate Roads:  Open the Inventory worksheet, highlight the title row and turn on the Sort & Filter in the upper right corner of the screen. 
· Chip Seal Candidates:  Determine which Chip Seal Group is due for the current year.  Filter CS Group column for the desired Chip Seal Group. Now displayed are the roads due for a chip seal or other rehabilitation based on the maintenance interval.  You need to enter the rehabilitation type being initially considered in the Rehab Record by Year column for the current year, this will usually be CS.  . 
To check for older roads that may have been missed, go back to the CS Group column and select all, then go to the Last Rehab Yr and sort in ascending order.  Now displayed are the roads in order of age, which might be useful in identifying roads that should be considered for rehabilitation based on age.
· Overlay and Reconstruct Candidates:  To check for possible overlay and reconstruct candidates that are not in the current year Chip Seal Group, turn off all filters.  Then Filter for all CS Groups except current year.  Filter Rating column for 5, 4, 3, 2, & 1. Candidates for overlays have a 5 rating so enter OL in in the Rehab Record by Year column for the current year:  Candidate roads for reconstruction are those have a pavement rating of 4 or less, so enter RC in the Rehab Record by Year column for the current year.  
· Combine Candidates:  Turn off any filters.  On the Rehab Record by Year column for the current year filter to display non blanks, this will list all the candidate projects.  
· Total Needed Rehabilitation:  Refresh the data and look at the totals in the Work by Year table on the Summations worksheet, this data is also displayed graphically on the Work by Year worksheet.  These totals are the work that is tentatively needed in the current year.  Hide unnecessary columns to fit listing on a page and print the listing of roads that need rehabilitation. 

[bookmark: _Toc48232827]Field Review:  The printed listing of candidate roads that need rehabilitation is a general guide, but a field review of each candidate road is essential to determine the critical nature of the rehabilitation, and determine the type of rehabilitation that is appropriate.  The field review is usually performed by the department director and supervisor, or supervisor and blacktop foreman.  Each candidate road needs to be driven and evaluated.  On each road note if the recommended alternative is appropriate for this year, and if not indicate to delay the work, or list a different rehabilitation.  This is also a good time to note any patching or other work necessary prior to any rehabilitation.  

[bookmark: _Toc48232828]Office Changes:  When the field review is complete make updates to the Inventory work sheet.  This includes any notes made during the field review, as well as changes to the recommended rehabilitation in the current year Rehab Record by Year column.  Refresh the data and check the totals for each rehabilitation type.  If adequate budget is in place the work can be scheduled, if not, the list will need be pared down to match the available budget.  

[bookmark: _Toc48232829]Final Adjustments:  The needed rehabilitation usually exceeds the amount of work that can be accomplished within the available budget.  It will probably be necessary to cutback the program.  This is accomplished by deleting the planned rehabilitation in the Rehab Record by Year column for work that is not considered as essential.  It is usually most cost effective in the long term to perform the preventive maintenance (like chip seal) to prevent roads from deteriorating to a point where they need more expensive rehabilitation, for that reason reconstruction is usually decided at the end of the process.   There is a saying that worse first results in the worst roads.  Preventative maintenance should be scheduled first and reconstruction only with remaining funds.  
After the planned work is finalized some users like to copy the planned work into a separate worksheet.  Usually the sections are separated by work type i.e. Chip Seal, Overlays, etc. The worksheet can be titled similar to 2025 Work.  Just filter planned work by work type then copy and past the title row and all selected sections into the new worksheet.  Then this worksheet is used for reports and work orders.  



[bookmark: _Toc272431947][bookmark: _Toc272432013][bookmark: _Toc48232830]Section 3 Pavement Management Spreadsheet


[bookmark: _Toc272431948][bookmark: _Toc272432014][bookmark: _Toc48232831]General:  

The pavement management software is simply an Excel spreadsheet.  Although pavement management is predominantly a database application, most computer users are familiar with Excel, and can easily see how the program works.  To get started open the spreadsheet and click on each worksheet to become familiar with the data in each worksheet.  It may seem complicated at first, but basically when the road inventory is updated and data refreshed the pivot tables, totals and charts are automatically updated.  

[bookmark: _Toc272431949][bookmark: _Toc272432015][bookmark: _Toc48232832]Worksheet Descriptions:

[bookmark: _Toc48232833]Inventory:  This worksheet contains all the physical inventory data for each section of road in the county.  Each horizontal row is a specific section of road, and each column is a particular type of data.  Any change to a section of road will be made on this worksheet.  The most common changes will be a change in the pavement rating or noting the type of work that was performed on the road.  This worksheet will be modified on a regular basis due to the many fields that will be described in more detail later in this guide.  

[bookmark: _Toc48232834]Summations:  The Summations worksheet has totals of various items obtained from the road inventory worksheet.  No data should be entered in this worksheet as it could override the update calculations.

[bookmark: _Toc48232835]Pivot Tables:  The various pivot tables on this sheet extract data from the road inventory and are the source data for some of the charts.  Data should not be entered on this worksheet, as the information is pulled from the road inventory.  Should a report be needed that requires a new or revised pivot table, anyone that is competent in Excel should be able to make the modifications.  

[bookmark: _Toc48232836]Definitions:  This worksheet lists the definitions and abbreviations used in the spreadsheet.  These definitions include pavement type, rehabilitation strategies, and functional class.

[bookmark: _Toc48232837]Historical Data:  This worksheet is for the purpose of keeping historical records that are important to understand the road maintenance program and how it has changed over the years.  This worksheet requires data to be entered manually.  The data to be entered is the road budget, unit costs of material, work costs, overall road conditions, and summary of work accomplished.  Most of the annual data is a duplicate of data on the County Engineers Annual Report that the county is required to submit to KDOT.

[bookmark: _Toc48232838]Charts:  Various charts are graphic reports on the condition and composition of the road system. The data is obtained from the road inventory through the summation and pivot table worksheets.  These charts are standard Excel charts and can be cut and pasted into other software programs.  Charts are updated when data is refreshed.  The charts are not protected and can be easily modified by persons familiar with Excel.  Standard charts include the following:
Work by Year:  This bar chart shows historical record of rehabilitation work by year, and future work if entered on the Inventory Worksheet.  
Pavement Type:  This pie chart shows graphically the percentage of the various pavement types.
Pavement Condition:  This pie chart shows graphically the condition of the county’s pavement.  Excellent is ratings 9 & 10, Good is ratings 6,7 & 8, Fair is ratings 4 & 5, Poor is ratings 2 & 3, Failed is rating 1. 
Condition by Rehab Year:  This graph shows average pavement rating based on pavement type and year of last rehab.

[bookmark: _Toc272431950][bookmark: _Toc272432016][bookmark: _Toc48232839]Inventory Worksheet Description:

[bookmark: _Toc48232840]Section Number:  
The road system is divided into sections.  Each road section is assigned a unique identifying number called a section number A particular section must have uniform physical characteristics and traffic.  Sections begin and end where the width, shoulders, pavement type and traffic change.  Sections always begin and end when the width, shoulders and pavement type changes, major intersections and at intersection with state highways and interchanges.  Usually the sections also begin and end at city boundaries, street name changes and may change at feedlots, quarries, and other major traffic generators.  
When establishing section numbers it is good idea to skip numbers to allow splitting a section later if necessary, for instance start with 10, then 20, then 30, etc.   For uniformity it is best to describe the beginning and ending points from south to north and east to west.  That way the beginning point of a section is always the south or west end of the section and the ending point is always the north or east end of the section.  If there is a jog in the road and the street name changes it is usually appropriate to make a new section for the jog, but assign the section number of the jog in order as travelling on the road. 
The maximum length of a section if the physical characteristics are unchanged depends is not critical as a section can be divided at a late date.  Subdivision can be sectioned by blocks, or just the total listed if all the roads are uniform. Roads in a subdivision usually have consecutive section numbers so they are grouped together on the spreadsheet.

[bookmark: _Toc48232841]Road Name:  The road name should be consistent, for instance, Avenue should always be spelled out or abbreviated, not both.  Numbered roads should be either spelled out or just the number used.  

[bookmark: _Toc48232842]From and To:  These are the descriptors for the terminal points of the section of road.  Normally these are intersecting roads, but can be other items like a pavement change.  The abbreviations for terminal points are listed in the Definitions worksheet.  

[bookmark: _Toc48232843]Length:  At county option the lengths can be shown in either feet or miles, but need to be consistent for all sections.  The width and length of each section have to be physically measured.  Google Earth is usually adequate for measuring length, but not width.  The length of the section is usually measured to the center of the intersection or the point the physical characteristics change.  On cul de sacs the length is from the edge of the connecting road to the far end of the cul de sac pavement. 

[bookmark: _Toc48232844]Width:  Widths are shown in feet, and is the measurement of the surfacing width.  The pavement width is the width that is normally chip sealed or overlaid.  That is usually the edge of pavement on roads without curbs, and on roads with curbs the width is to the lip of the gutter.  On roads with paved shoulders the roadway width is the travel way between the edge stripes. 

[bookmark: _Toc48232845]Func. Class:  Functional class of the road as described in Table 1 & 6, either Major Collector, Minor Collector, Local, or Subdivision. (Possibly Minor Arterial if an urban city is located in the county).  The county’s approved functional classification map is available on the KDOT website.
	Minor Arterial
	Minor Arterial as shown on urban city, if any, functional classification map approved by KDOT and the urban city.

	Major Collector
	Major Collector as shown on the county's functional classification map approved by KDOT and FHWA

	Minor Collector
	Minor Collector as shown on the county's functional classification map approved by KDOT and FHWA

	Local
	Other section line or similar road not a Major or Minor Collector

	Subdivision
	Road or street inside of a subdivision


Table 6 Functional Classification

ADT: Average daily traffic (optional) from best sources available.  If the county does not have their own counts then counts for county Major Collectors can be obtained from KDOT website. 

[bookmark: _Toc48232846]CS Group:  Chip seal grouping(optional).  Some counties have grouped roads for chip sealing on a particular interval.  This column can be used for sorting out the groups.  For instance, if roads are grouped for a 4 year interval the groups would be numbered 1 through 4.

[bookmark: _Toc48232847]Maint. Int.:  Maintenance interval in years (optional).  This column can be used to describe suggested maintenance interval.  For instance, this might be a 4 for chip sealing a bituminous road, and could be an 8 for chip sealing a hot mix road.

[bookmark: _Toc48232848]Rating:  Numerical pavement condition rating of the road using the PASER system developed by the University of Wisconsin at Madison.  The Paser rating system is a windshield survey of surface defects with numerical score of 1-10 with 10 being excellent.  Details of the rating system are included later in this guide.  


[bookmark: _Toc48232849][bookmark: _Hlk41037147]Pavt Type:  Pavement type is determined for each road section.  The pavement type refers to the structure of the road and not necessarily the visible surface type.  A thin hot mix overlay on a bituminous road will not change the maintenance needed and will be classified as a bituminous road.  Hot mix roads may have a chip seal surface but were still classified hot mix.  If road plans and/or work records are available they can be used for determining pavement type and thickness.  If records are not available the pavement type will need to be determined based on visual condition.  It is usually obvious if the road is hot mix or has a hot mix overlay as the road will be more uniform.  Field crews involved in full depth pavement repairs may have parole information on pavement structure.  Coring is also a good way to determine pavement type and thickness.

The following table lists the various pavement types typically found on county roads. Dirt and gravel roads are listed for information only and are not part of this pavement management system.  
	Pavement Type
	Abbreviation
	Description

	Dirt
	Dirt
	Native soil with no surfacing material

	Gravel
	Gravel
	Crushed limestone or sand/gravel

	Bituminous
	Bit
	Broad category consisting of almost any bituminous road except hot mix: 1. Chip seal on rock base.  2. Thin overlay on base or existing chip seal road.  3. Older roads with build up of chip seals and patch material over gravel or rock base.  4. Western Kansas sand/gravel cold mix asphalt.  Also, included in this category are roads with less than 2" hot mix overlay.

	Bituminous with minimum 2" hot mix overlay
	Bit+2
	Bituminous road with hot mix overlay of at least 2".   Does not include 2" or less hot mix over a rock base, which is a bituminous road.

	Hot mix asphalt
	HM
	Full depth hot mix asphalt 6” or more thick.  Hot mix 4" or more thick over base or bituminous road.  Could have a chip seal surface.  

	Concrete
	Conc
	Full depth concrete


Table 6 Pavement Type


[bookmark: _Toc48232850]Shoulder Type:  Shoulder width and type, if any, are identified when doing the first inventory of the road system. Shoulder types are Paved, Aggregate, or Turf.  Shoulders of less than 1 ft. are shown as none.  No shoulder is indicated if there is curb.  There is no rating for shoulder condition.

[bookmark: _Toc48232851]Shoulder Width:  Width of shoulder in feet.  

[bookmark: _Toc48232852]Curb:  Curb condition rating is Good, Fair, Poor, Bad & None.  Good has few defects except at isolated locations.  Fair is older curb with up to 20% needing replacement.  Poor is older curb nearing its useful life and has more than 20% which needs to be replaced.  Bad is curb that is broken and out of alignment and many years past its useful life.  Details of the curb rating system are included later in this guide.

[bookmark: _Toc48232853]Structural Adequacy:  Structural adequacy (optional) is Good, Fair, or Poor.  Structural adequacy is based on past performance of the road as described in Table 4.  Bituminous roads are high maintenance type roads compared to hot mix roads, so performance standards are somewhat different. Alligator cracks and rutting are the key indicator of structural adequacy.  For thin pavements truck traffic is the key component of structural adequacy, but few counties have truck counts. Modern chip seals are good for at least 8 years with good structural adequacy, failure before that time is due to the structural adequacy.

	Structural Adequacy
Rating
	Bituminous
	Bituminous + 2
	Hot Mix

	Good
	Few, if any, potholes or alligator cracks develop in 4 years.
	Few, if any, potholes or alligator cracks develop in 8 years.
	Slight rutting in 12 years.  Major defect is transverse cracks.

	Fair
	Some patching and levelling is needed on 4 year intervals.
	Some patching and levelling is needed on 8 year intervals.
	

	Poor
	Potholes and alligator cracks requiring repair occur in less than 4 years after rehabilitation.
	Potholes and alligator cracks requiring repair occur in less than 8 years after rehabilitation.
	Potholes and alligator cracks requiring repair occur in less than 12 years after rehabilitation.


Table 7  Structural Adequacy


[bookmark: _Toc48232854]Structure Thickness:  Structure thickness in inches is indicated for Hot Mix/Concrete, Cold Mix, Base, & Subgrade Modification if known.  Pavement structure typically consists of the pavement, base and subgrade treatment.  However, on many county roads there is a buildup of coldmix that needs to be included.  The pavement structure in the spreadsheet is shown in Table 8.

	Pavement Structural 
Elements
	Abbreviation.
	Description

	Pavement
	HM or Conc.
	Hot mix asphalt or concrete

	Cold Mix
	CM
	Build up of cold mix asphalt and seals, or asphalt treated base(western Kansas).  

	Base
	Base
	Aggregate base, or a treated base such as cement treated base mixed with aggregate and some native soil.

	Subgrade
	Sub.Gr.
	Treated subgrade such as flyash, lime or aggregate mixed with native soil.


Table 8.  Pavement Structural Elements

Plans and work records are a good source of information to determine the pavement structure.  Many bituminous roads have been in place since the 1960’s and many records are no longer available.  Coring is also a good way to determine pavement type and thickness.  Field crews involved in full depth pavement repairs may have parole information on pavement structure.  The pavement structure should only be entered in the spreadsheet if known, and can be entered at any time the information is available. 


[bookmark: _Toc48232855]Blank:  This column has been left blank for county to use for item not included in the standard spreadsheet. 

[bookmark: _Toc48232856]Const. Year:  This column indicates the estimated year the road was first paved or chip sealed.  It is desirable to have a record of when a road is first paved or chip sealed.  Road plans are the best source of information.  Old aerial photos are sometimes helpful.   If records are not available an estimate can be made based on the best available evidence.  Memory of staff may be helpful.  Subdivision plats are helpful for subdivision road. In rural counties many of the blacktop roads were constructed in the 1960’s so for a major collector with no shoulders a 1970 date will be fairly close.  


[bookmark: _Toc48232857]Last Rehab Yr:  This column is the year in which the road received a rehabilitation treatment of sealing or better.  Rehabilitation consist of chip seals, overlays, reconstruction, and base work.  Crack filling and patching are considered routine and are not counted as rehabilitation.  The inventory worksheet has columns for work by year back to 2010.  This information should be entered for each section if available.  Annual work records are the best source of information on rehabilitation.  However, staff memory can be helpful with rehabilitation years.


[bookmark: _Toc48232858]Rehab record by Year:  These columns record the type of rehabilitation performed on the road section in a particular year.  Data in these columns allow the road work to be totaled on an annual basis.  The abbreviations for the rehabilitation types are defined in the “Definitions” worksheet as well as Table 5 in this guide.  Keep in mind that patching and crack filling can be entered but are not tabulated in the chart on work history or Last Rehab year is changed when this maintenance is performed.  

[bookmark: _Toc48232859]Notes:  This column is for keeping short notes on a particular road.  


[bookmark: _Toc272431951][bookmark: _Toc272432017][bookmark: _Toc48232860]Section 4 Maintaining the Program:

[bookmark: _Toc48232861]Data Updates
[bookmark: _Toc48232862]General:  The road data and costs records need to be kept current for the pavement management system to be useful.  The major items that need to be updated annually are as follows:
· Road inventory changes
· Rehabilitation for the year
· Pavement condition rating 
· Thickness of pavement structure
· Costs
· Budget records
· Archiving

[bookmark: _Toc48232863]Road Inventory Changes:  The road inventory should be updated when new roads are added or the physical measurements or pavement type change on an existing road.
· A new road is added as a new row in the inventory.  Since section numbers are intended to group roads by subdivision note the section numbers of adjoining roads and try to use sequential numbers.  Only use the listed abbreviations.
· Change pavement type.  This would most often be changing a Bituminous road to Bituminous +2, or a Bituminous +2 to hot mix when the road is overlaid. 
· On completely reconstructed roads update the construction date and physical data such as pavement type and width. 

[bookmark: _Toc48232864]Rehabilitation for the year:  Actual rehabilitation performed in a year needs to be entered in the column for that year.  Use the correct abbreviation for the rehabilitation or the data will not total properly.  When data has been entered and the tables refreshed the work record will be totaled and displayed in a table in the “Summations” worksheet and the “Chart Work by Year”.  

[bookmark: _Toc48232865]Pavement Condition Rating:  The pavement condition rating needs to be current.  Hot mix road conditions change rather slowly, while bituminous roads conditions can change rapidly.  An annual pavement rating of all the roads would be ideal, but a 2 year rating cycle is adequate.  With a 2 year rating cycle it is necessary to update the pavement ratings for roads rehabilitate since the last rating; generally an overlay rates a 10 and a chip seal rates a 9.  A workable method to insure that all the ratings are updated is to printout the spreadsheet then write the new rating next to the old rating. Update the spreadsheet on the computer after all the roads have been rated.  

[bookmark: _Toc48232866]Thickness:  There are four columns to indicate the thickness of the hot mix, cold mix, base, and subgrade modification.  These thicknesses need to be revised if rehabilitation work changes the pavement structure.  For instance, if a 2” overlay is performed on a road the pavement thickness should be increased by 2”.  No change in thickness should be made for chip seals, slurry seals and seals.  On occasion maintenance crews cut the pavement for patching or culvert replacements, this provides an opportunity to determine the pavement structure if not already known.  

[bookmark: _Toc48232867]Budget & Historical Tabulation:  The Historical Data worksheet allows multi-year tabulation of information shown on the County Engineers Annual Report.  This data will be helpful in explaining trends in road conditions, work accomplished, etc.  The rows are self explanatory and basically match the annual report fields. Cost of major items may be recorded to show historical trends.  The costs are manually entered in the appropriate location in the Historical Data worksheet.  Pavement Condition and Pavement Types should be manually entered in the appropriate location in the Historical Data worksheet. 


[bookmark: _Toc48232868]Archive:  At the end of the calendar year check that all the data has been updated as recommended.  Save the current workbook then create a new workbook by using the “save as” command and rename it with the next year.  If the workbook was PMS-2020 name the new workbook PMS-2021.  Backup the old spreadsheet per county policy. 

[bookmark: _Toc272431952][bookmark: _Toc272432018][bookmark: _Toc48232869]Suggested Calendar

January:  	Enter budget records for prior year on the “Budget & Costs” worksheet.  
February:  	Rate pavement conditions.  
March:  	Enter gasoline costs on the “Budget & Costs” worksheet.  
Make candidate list of road work with filters and check in the field. 
April:  		Finalize annual work program. 

May thru October-Do the planned road work! 

November:  	Update inventory with new roads and work performed this year.   
December:  	Enter cost drivers (road mileage, new homes and population) on the “Budget & Costs” worksheet.    
Enter material and work costs on the “Budget & Costs” worksheet.  
Look at “Annual Checklist” worksheet to see that all data has been updated.  Archive the old workbook and rename a new workbook using the save as command.  



[bookmark: _Toc48232870]
Section 5 Pavement Ratings

[bookmark: _Toc48232871]Hot Mix Asphalt (HM) and Bituminous +2 (Bit +2)

Hot mix asphalt and Chip Seal +2 roads are rated using the 1-10 point PASER System developed by the University of Wisconsin in Madison Wisconsin.  This is a simple system to visually rate pavement conditions.  The PASER Asphalt Roads Manual may be obtained in electronic or printed version from the Transportation Information Center at the University of Wisconsin at http//tic.engr.wisc.edu.  

[image: ]

The extent and severity of each type of distress are used to rate the overall condition.  The rating also reflects your judgement on needed maintenance. The following table is from the above noted manual, and is a handy reference.  Refer to the manual for photos and more details for each rating.  


Rating of Hot Mix Asphalt & Bituminous +2 Roads
	Surface
Rating
	Visible Distresses*
	General condition and recommended maintenance needs.

	10
Excellent
	None
	New construction or overlay.

	9
Excellent
	None
	Recent construction or overlay, like new.

	8
Very Good
	No longitudinal cracks except reflection of paving joints. Occasional transverse cracks, widely spaced (40’ or greater). All cracks sealed or tight (open less than 1⁄4”).
	Recent seal coat or transverse crack filling.
Little or no maintenance required.

	7
Good
	Very slight or no raveling, surface shows some traffic wear. Longitudinal cracks (open 1⁄4”) due to reflection or paving joints. Transverse cracks (open 1⁄4”) spaced 10’ or more apart, little or slight crack raveling. No patching or very few patches in excellent condition.
	First signs of aging. 
Maintain with routine crack filling.

	6
Good
	Slight raveling (loss of fines) and traffic wear.
Longitudinal cracks (open 1⁄4”– 1⁄2”), some spaced less than 10’. First sign of block cracking. Slight to moderate flushing or polishing. Occasional patching in good condition.
	Shows signs of aging. Sound
structural condition. 
Could extend life with sealcoat.

	5
Fair
	Moderate to severe raveling (loss of fine and coarse aggregate).  Longitudinal and transverse cracks (open 1⁄ 2”) show first signs of slight raveling and secondary cracks. First signs of longitudinal cracks near pavement edge. Block cracking up to 50% of surface. Extensive to severe flushing or polishing. Some patching or edge wedging in good condition.
	Surface aging. Sound structural
condition. 
Needs sealcoat or thin non-structural overlay (less than 2”)

	4
Fair
	Severe surface raveling. Multiple longitudinal and transverse cracking with slight raveling. Longitudinal cracking in wheel path. Block cracking (over 50% of surface). Patching in fair condition. Slight rutting or distortions (1⁄2” deep or less).
	Significant aging and first signs of need for strengthening. Would benefit from a structural overlay (2” or more).

	3
Poor
	Closely spaced longitudinal and transverse cracks often showing raveling and crack erosion. Severe block cracking. Some alligator cracking (less than 25% of surface). Patches in fair to poor condition. Moderate rutting or distortion (1” or 2” deep). Occasional potholes.
	Needs patching and repair prior to major overlay. Milling and removal of deterioration extends the life of overlay.

	2
Very
Poor
	Alligator cracking (over 25% of surface).
Severe distortions (over 2” deep) Extensive patching in poor condition. Potholes.
	Severe deterioration. Needs reconstruction with extensive base repair. Pulverization of old pavement is effective.

	1
Failed
	Severe distress with extensive loss of surface integrity.
	Failed. Needs total reconstruction.


* Individual pavements will not have all of the types of distress listed for any particular rating. They may have only one or two types.

[bookmark: _Toc48232872]Bituminous - Chip Seal Roads
Bituminous - Chip Seal roads are rated using the 1-10 point system. However, the PASER system for chip seal roads is a 1-5 point system, which would have made it difficult to compare conditions between asphalt and chip seal roads.  To make comparisons the 5 point system was converted to a 10 point system and is described below.  

[image: ]
The extent and severity of each type of distress are used to rate the overall condition.  On bituminous - chip seal roads distress may gradually worsen or may deteriorate rapidly, depending on the volume of heavy traffic and weather conditions.  The following photographs and the summary table will help you become familiar with general patterns for each rating.  The rating also reflects your judgement on needed maintenance. Note that an excellent bituminous or chip seal road is never better than 9.  Also, one point is deducted from the surface rating score if the section rides rough.  


[bookmark: _Toc48232873]Distresses on Bituminous - Chip Seal Roads
[image: ]
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[bookmark: _Toc48232874]Rating of Bituminous - Chip Seal Roads

The extent and severity of each type of distress are used to rate the overall condition.  On chip seal roads distress may gradually worsen or may deteriorate rapidly, depending on the volume of heavy traffic and weather conditons.  The table and the photographs will help you become familiar with general patterns for each rating.  The rating also reflects your judgement on needed maintenance.
	Surface
Age
	Visible Distresses
	General condition and recommended maintenance needs.
	Surface 
Rating*

	1
	No distress, excellent surface condition
	New surface condition.
No maintenance required.
	9
Excellent

	2-4
	Slight surface wear from traffic.  Slight loss of surface aggregate.  Minor flushing.
	Good surface condition.
Little or no maintenance required.
	8
Good

	2-5
	Moderate surface wear from traffic.  Some loss of surface aggregate and minor flushing. 
	Generally good surface condition with few distortions, but some wear is obvious.  Some crack filling may be needed.
	7 
Good

	3-5
	Moderate surface wear and/or flushing.  Slight edge cracking. Occasional patch or loss of top layer of seal coat.
	Surface showing wear and minor cracking.
Minor patching may be necessary.
Preventative maintenance chip seal may be needed.
	6 
Good

	5+
	Moderate wear or flushing.  Moderate edge cracking. Some pot holes and/or alligator cracking.
	Surface is starting to show more than minor cracking.  Patching or leveling may be needed.
A chip seal or overlay with some full depth patching or rut filling.  Reconstruction not yet required.
	5
Fair

	5+
	Severe wear or flushing.  Moderate to severe edge cracking. Some pot holes and moderate alligator cracking.
	Surface shows numerous alligator cracks, and light rutting.  Chip seal or overlay may be appropriate with full depth patching and/or leveling.  Reconstruction may be needed.
	4
Poor

	5+
	Severe wear or flushing.  Moderate to severe edge cracking and alligator cracking.
	Numerous alligator cracking with rutting indicating that reconstruction is needed. 
	3
Poor

	5+
	Extensive loss of surface sealcoat. Severe edge cracking and/or alligator cracking.
	Extensive patching and alligator cracking with rutting would indicate need for reconstruction.  Ride is poor due to distortions and rutting
	2
Poor



Ride:  Subtract 1full point for a rough ride.  For example, a new chip seal in excellent condition is rated a 9, if the ride is rough subtract 1 point so the final rating will be 8.
Excellent - 9
Excellent - 9
[image: ]

Good - 7
Good - 8
[image: ]

[image: ][bookmark: _Hlk48148835][bookmark: _Hlk48148836]Good - 6

[image: ]Poor - 4

[image: ]Poor - 2

	21
	Pavement Management Guide



image2.jpeg




image3.emf

image4.emf

image5.emf

image50.emf

image6.emf

image7.emf

image8.emf

image9.emf

image10.emf

image11.emf

image110.emf

image12.emf

image120.emf

image13.emf

image14.emf

image15.emf

image1.jpg




