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INTRODUCTION

This manual describes a pavement condition assessment system (PCAS) used to assess the City’s roads in 2003 and mostly recently in 2008.  It is based on a Delaware Road Surface Management System (RSMS) furnished in 2003 by Mr. Jim Richards, former Leesburg Director of Public Works.  

The system generally describes various pavement distresses in terms of severity and extent using Low, Medium, High (L/M/H) or Good, Fair, Poor (G/F/P) descriptors.  This form of measure was requested due to its ease of use.  Using these measures of the distresses a pavement analysis can then be performed to provide the Public Works Department a cumulative condition code that can be used to assist in prioritizing work to maintain its road system.  

The list of distresses collected for this system and their corresponding severity/extent ratings consist of the following:

	Longitudinal/ Transverse Cracking: 	Severity L/M/H, Extent L/M/H
	Alligator Cracking:			Severity L/M/H, Extent L/M/H
	Edge Cracking:				Severity L/M/H, Extent L/M/H
	Rutting (>1” depth):			Yes/No
	Roughness:				Severity G/F/P
	Drainage:				Severity G/F/P
	Patching:				Extent L/M/H
	Block Cracking:				Severity L/M/H, Extent L/M/H

	
An additional distress category, for Block Cracking, was added to the original Delaware system due to the prevalence of the condition on the City’s streets.  Many roads were originally constructed using an expansive clay base and are locally known as “red roads”.  The block or map cracking that occurs in the roads with this base is identical to those seen in roads with a soil cement base.  As with soil cement roads, the cracking appears to have a relatively benign effect on their durability, particularly if they are sealed. 

Although it was not readily verifiable, I was told that any roads demonstrating block cracking could be assumed to have a “red road” base, particularly if the roads were in the older portions of the town.

The roads are assessed by segment, which is basically defined as a portion of a road between the center of an intersection to the center of another intersection.  Only the road segments are assessed for their condition.  The distresses address the segment of road as a whole.  The definitions for Low, Medium, and High severity differ from one distress to another but the definitions for extent are basically uniform.  Low extent is defined as a cumulative affected area that is less than 10% of the total area of the segment, Medium as an area falling between 10% and 30% of the total area, and High as an area that is greater than 30%.

Severity definitions are provided in the scanned images of the original RSMS documents in the following Surface distress section of this report.   Please note that the “No defect” option is not being used.  It was removed from the initial assessment and consequently not used in the most recent assessment, as well, for the sake of uniformity.  The rational at that time is that anything listed in a no defect category would solicit the same concern as anything listed in a low severity category.

Measurements of the intersections were also taken in the latest assessment in the following manner.



The measurements are basically taken at the terminus of a road segment, consisting of the roadway width and a distance from the beginning of the radius taper to the edge of pavement of the intersecting road.  At a T intersection, as shown above on the left, one set of measurements are taken and the two segments that make the intersecting road merely butt up to one another.  For a full intersection, shown above on the right, there are two sets of measurements on either side of the intersecting road.  

Within the measurement data, directions (N, S, E and W) indicate which of the road segments the measurements were taken.  These directions are always in relation to the center of the intersection.  

Because tapers were not uniform nor intersecting roads at right angles to each other, most of the measurements had to be adjusted in a manner that would best represent field conditions and provide the most accurate measures to determine the area of the tapered section.   



SURFACE DISTRESSES

No Defect

The “No Defect” designation was not used in the assessment, as described above.  The photo below is an example of a No Defect condition.  In this case, the distresses would all indicate L (Low) or G (Good) for all severities and extents.  It should be emphasized that a similar road with all forms of distress, but with low severities and low extents (<10%), would be equivalent under this assessment.   




The following are some examples of the various distresses collected and pages from the RSMS system that describe the survey criteria.  

Block Cracking

Block cracking is the most prevalent form of distress experienced by the City’s roads.  It is due to expansion and contraction of the roadway base which usually consists of a more rigid material such as a clay or soil cement. 



The photo above is an example of block cracking of a low severity.  The severities are defined as the following:

Low - 	Crack pattern consists of large squared sections with cracking just beginning to appear and little to no measurable width.

Medium - 	Easily discernible squared cracking patterns with widths up to ¼”.

High - 	Squared cracking patterns with wide cracking (>1/4”) contributing to other distresses, such as alligator cracking and edge cracking. 


The photo to the left is an example of Medium block cracking, with the photo on the right an example of High block cracking.


 
Longitudinal/ Transverse Cracking

The photo to the right is an example of longitudinal cracking at a severity of High.  
The cracks are well defined, greater than ¼” in width, and are filling with sand, etc.

This distress condition was not prevalent throughout the city and is most often accompanied by similar transverse cracks that make a block pattern. 




See following page for RSMS description.


Alligator Cracking

The alligator cracking shown below is rated at a severity of High, as the cracks are over 1/8” in width and some of the pavement is loose.  Alligator cracking is often an indication of poor drainage, as it occurs as a result of base failure.  



Alligator cracking is should not be confused with block cracking, although the latter could be a precursor to the other, as in the photo below, where the block cracking introduced enough water to cause the base to fail.  See following page for RSMS description.


Patching/ Potholes

Most patches and potholes existed within the intersections but there were several cases where they existed due to deterioration of the pavement, primarily alligator cracking, as demonstrated below.



See following page for RSMS description.

Edging Cracking

This defect would have been best served with a no defect option, as it was not as prevalent as the Low severity rating would suggest.  Below are examples of several locations where it does exist.
The photo on the right is edge cracking of moderate severity, due to the size of the cracks and in spite of the fact that the cracks are occurring less than a foot from the edge of pavement.
















The edge cracking in the photo on the left is a severity of High due to locations of failure along the edge of the roadway pavement, the size of the cracks, and the number of cracks which is beginning to resemble alligator cracking.













See following page for RSMS description.




Drainage

Unless there are obvious signs of drainage problems this defect would not be addressed.  There were only several locations where this defect was applied.  The following is the RSMS description.




Roughness

This defect is addressing primarily an issue of ride-ability or smoothness.  Intersections are the primary source of roughness along a route but the survey restricted itself to the length of the roadway segment being surveyed.  The following is the RSMS description.



Rutting

To record a severity of Yes (Y) for this defect the rutting would be very noticeable, where few roads qualify.  If it is present it is generally accompanied with heavy cracking or alligator cracking as shown below.




See following page for RSMS description.



Pavement Condition Rating 


The asset quantities and condition data for each asset type was collected, within an Excel spreadsheet (see example below) conducting a road by road survey.  

    





The original roadway ID’s, contained within the City GIS roadway files, were maintained while new ID’s were created for the intersections and a new GIS layer was created, depicting their locations, and provided to the City.  Some segmenting of the original road had occurred to create address ranges so there are some segments that contain the same roadway ID.  This was done to maintain continuity between the survey data and the original segments.  New roadway segments were added applying the same numbering conventions that were used during the original survey, which consist  of a unique 3-digit route number and 3-digit segment number with a preceding RD designation.  (Ex: RD560020)  The route number (first 3 digits) is given for each continuous roadway (road segments with same name and no physical breaks).  The segment number (last 3 digits) are assigned to each segment of the continuous roadway in an order that runs basically from south to north and west to east.

Since the original GIS extension that computed the roadway PCI and value had been abandoned, the determination of the PCI was done directly within the survey excel spreadsheets.  The assessment (severity and extent) of the deficiencies collected were used to calculate an overall condition rating or pavement condition index (PCI).  The calculation method used is shown below.





This method was put into a spreadsheet and furnished to the City, as shown below.






A pavement evaluation spreadsheet was constructed and provided to the City Public Works department to provide a familiarization and definition of the PCI method of calculation.  It is constructed to allow the user to change the distress weights and condition ratings which produce the overall condition index.  The purpose is to allow the user to gain a “feel” for the effect of each distress and their corresponding weights on the 0-10 condition scale and a comfort level for the validity of the results.  
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1.4 SURFACE DISTRESSES
1.4.1 LONGITUDINAL/TRANSVERSE CRACKING
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Longitudinal cracks are cracks which run parallel to the roadway centerline. Longitudinal cracks
are usually found at construction joints and between lanes.

Transverse cracks run perpendicular to the roadway centerline. Transverse cracks are generally
spaced at regular intervals and caused by expansion and contraction of the road surface material.
Both types of cracks can also be reflective, appearing above joints and cracks in underlying pave-

ments.

NO DEFECT: The road section has no visible signs of longitudinal/transverse cracking.

' SEVERITY:

EXTENT:

NOTES:

Low
MODERATE

HIGH

Low

MEDIUM

HIGH

Hairline cracks with little or no spalling.
Crack widths up to 1/4" in width with some spalling evident.

Well defined cracks filled with foreign material (sand, stones, etc.).
Extensive spalling and breakage. .

When the overall length of longitudinal cracking is less than 10%
of the section length and/or transverse cracks are 5_0' apart.

When the overall length of longitudinal cracking is between 10%
and 30% of the total section length and/or transverse cracks are
between 25’ and 50° apart.

*When the overall length of longitudinal cracking Is over 30% of the
total section length and/or transverse cracks are less than 25’ apart.

1. Spalling in this context refers to the physical relocation and/or displacement of
pieces of original pavement.

2. Transverse cracks must extend across at least one full lane width to be counted

as transverse.

Cracks limited to wheel paths, typically alligator cracks, are not

included in this category.

3. Multiple (parallel) cracks within 8" of primary crack are not considered as separate
cracks but part of the primary crack.

Road Surface Management System
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1.4.2 ALLIGATOR CRACKING

ROAD SURFACE MANACEMENT SYSTEM
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Alligator cracking refers to interconnected crack patterns that resemble alligator skin or chicken
wire. Pavement pieces range in size from one to six inches on a side.

<=H=AM<M

HIGH

NO DEFECT:The road section has no visible alligator cracking or the total area exhibiting crackmg
comprises less than 1% of the entire section.

SEVERITY: Low Crack pattern is just beginning to appear. Cracks have no
measurable width and no actual pavement separation is found.

MODERATE Easily discemible cracking with measurable crack widths up to 1/8"
and some breakup. Pavement pieces, while loose, are still
interconnected.

HIGH Wide cracking (1/8") has resulted in major pavement breakup with
loose pieces actually displaced.

EXTENT: ' LOW <10% The total area exhibiting alligator cracking encompasses less than
10% of the roadway section but more than 1%.

MOD. 10—30% The total area exhibiting alligator cracking encompasses
between 10% and 30% of the roadway section.

HIGH >30% Thetotal area exhibiting alligator cracking encompasses greater
than 30% of the roadway section.

NOTES:  “1.When alligator cracking Is the primary distress, it is generally related to traffic
loading. As such, alligator cracking will be found primarily in wheel paths.

2.1tis 1mportant that surveyors be aware of the distinction between alligator cracking
and the other primary distresses of edge cracking, Iongrtudmamransveﬁe cracking,
and rutting. This is critical to the program for selecting viable repair strategies. \

Road Surface Management System
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Patching refers to areas where the original pavement has been removed and subsequently
replaced but is showing deterioration. Potholes are areas where portions of the road pavement
have broken and loss of pavement has resuited in a bow! shaped depression.

NO DEFECT: No patches or potholes detected in the rated section.

EXTENT: LOW The total area of patching is less than 10% of the total section area
and/or there are fewer than 5 potholes per 100’ of section length.

MED. The total area of patching is between 10% and 30% of the total
section area and/or there are between 5 and 10 potholes per 100
of section length.

HIGH The total area of patching is greater than 30% of the total section
area and/or there are more than 10 potholes per 100’ of section
length. -

NOTES: 1. Edge cracks, spalling of longitudinalftransverse cracks and displacement of

alligator cracks are not counted as potholes.

2. Only patches that show deterioration should be evaluated. Good patches
should be ignored. Frost heaves including culverts that are protruding and rocks
that are coming up through the surface should be included. The surface area of
“the patch should be used to assess extent not the depth of the deterioration.

Road Surface Management System
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1.4.4 EDGE CRACKING
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Edge cracking refers to cracks adjacent and parallel to the edge of the pavement. While general-

ly confined to the outer one to two feet of pavement, edge cracking can progress into the travel

lane.

NO DEFECT: The roadway does not exhibit edge cracking.

SEVERITY:

EXTENT:

NOTES:

LOW < 1Ft.
MOD. 1-2Ft.
HIGH > 2Ft.
Low

N.lODiEF{AT.E

HIGH

1. Raveling is the progressive loss of bituminus pavement materials from the road surface.

Cracking evident; however, no breakup. Crack widths < 1/8 and
confined to 12" from edge of pavement.

Muitiple cracking occurring with some breakup or raveling.
Cracks extend up to 24" into pavement.

Extensive cracking beyond 24" into roadway, breakup. This
condition closely resembles alligator cracking.

The total section length affected by cracking is less than 10% of
the section length.

The total section length affected by cracking is between 10% and
30% of the section length.

The total section length affected by cracking is more than 30% of
the section length.

Road Surface Management System
Page 9





image20.jpeg
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Drainage severities are judged by the ability for run-off to flow from the paved area to a location

that does not influence roadway conditions. Visual indicators of drainage problems include ac-

cumulation of debris and sand and high water marks. Evaluation during or just after a rainfall
event can be extremely beneficial.

SEVERITY: GOOD There is no evidence of water accumuiation on the pavement .
surface. Roadway has good crown. Positive drainage can be
visually confirmed. Ditches, gutters and other drainage structures
are clear, clean and functioning.

FAIR There is evidence of occasional water accumulation on the pavement

- surface. Road crown is minimal. Ditches, gutters and other drainage
structures are functional though probably need maintenance.

POOR There is evidence of recurring and extensive ponding of water on the

pavement surface. Roadway has no crown. Ditches, gutters and
other drainage structures are not functioning or non-existent.

NOTES: Sure signs of poor drainage inciude -
1. Road shoulders above the edge of pavement.
2. Standing water.

3. Outwashes or accumulations of sand along the edge of the roadway.

Road Surface Management System
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Pavement roughness is defined as irregularities in the roadway surface which adversely affect the
comfort of the ride.
SEVERITY: GOQOD - Road has even surface - ideal for smooth, undisturbed travel.

New roads and recent resurfacing generally fall into this category.
(There may be minor distortions not noticeable to the typical rider.) |

FAIR - Noticeable unevenness, but vehicle may continue safely at posted
speeds. Sags, humps and frost heaves have not yet become
hazardous.

POOR - Pavement surface is very uneven causing a safety hazard for

vehicles traveling at the posted speed limit. 1

NOTES: 1. Assessment of roughness should be determined while the survey vehicle is .
traveling at posted speeds.

2.This categéry Is also a "catch-all” for conditions which are not included in other
categories - I.e. corrugations, waves, frost heaves, settlement, etc.

Road Surface Management System
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Rutting refers to channels in the wheel paths. Rutting causes water to drain along the road sur-
face rather than drain to the edge of the road.

SEVERITY: NO VISIBLE RUTTING - There is no evidence of rutting or depth of rutis less then 1%

RUTTING VISIBLE - Road surface has ruts greéter then 1" in depth.

NOTES: 1. Tire path wear caused by snow tires or tires with chains is not the same as
) rutting, but should be recorded In the Roughness or Patching/Potholes Categories.

Road Surface Management System
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Inspection Roadway Year |Long/Tran Allig Edge Block Rut | Rough Patch
Date Built [SEV  EXT SEV  EXT |[SEV  EXT  [SEV  EXT SEV | SEV EXT
ASSETNUM _FULL_NAME midly | Width | Length | Thick | Age [IMH  LMH  [IMH  LMH  |IMH  LMH  |tMH  LWH Ny | GFP LMH
RD101050  TALLY ROAD 9172008 | 18 163614] 1500 1993 |H H o H o M o C m F G o
RD101060  TALLY ROAD 9172008 | 18 42321 150 1993 |H H M H L M L L N G F L
RD101070  TALLY ROAD 91772008 | 18 32033 150] 1993 |H H L L L L L L N F G M
RD102040  TALLY BOXROAD 91772008 | 215 66525 175 2000 L L L L L L L L N G G L
RD102050  TALLY BOX ROAD 9172008 | 215 | 200575| 175 2000 |L L L L L L L L N G G L
RD103050 WOODLAND BOULEVARD ~ 917/2008 | 22 47067| 125 1993 |H H i H [ i [ i N c c [
RD103060 WOODLAND BOULEVARD ~ 9/17/2008 | 22 101076 125 1993 |H H M H L i L i N G G L
RD104050  PARKVIEW AVENUE 91772008 | 22 63700 125 1993 |H H M H L L L L N G G i
RD104060  PARKVIEW AVENUE 91772008 | 22 11035 125 1993 |H H M L L L L L N G G M
RD105050  AKRON DRIVE 9172008 | 18 62813 150] 1993 L L L L L L L L N G G L
RD105060  AKRON DRIVE 91772008 | 18 57026 150] 1993 |L L L L L L M M N G G L
RD106050  COMMERCE STREET 91772008 | 265 | 129848  300] 1999 L L L L L L L L N c c L
RD107050  INDUSTRIAL STREET 91772008 | 18 76808 300] 2000 |L L L L L L L L N G G L
RD107060  INDUSTRIAL STREET 91772008 | 28 30642 300 2000 |L L L L L L L L N G G L
RD107060  INDUSTRIAL STREET 91772008 | 28 692500  300] 1360 L i L i L i L i N G G L
RD107080  HARLEM AVENUE 9/18/2008 | 197 645250 250] 2000 L il L il L il L il N G G L
RD107090  HARLEM AVENUE 9/18/2008 | 197 336311 250] 2000 L L L L L L L L N G G L
RD107100  HARLEM AVENUE 9/18/2008 | 197 35000 250] 2000 |L L L L L L L L N G G L
RD107100  HARLEM AVENUE 9/18/2008 | 197 18557 2500 2000 | L L L L L L L N G G L
RD107120  HARLEM AVENUE 9/18/2008 | 197 3589 250] 2000 L L L L L L L L N G G L
RD107130  HARLEM AVENUE 9/18/2008 | 197 16292 250] 2000 L L L L L L L L N G G L
RD108050  OLIVET AVENUE 9/18/2008 | 202 | 134363  100] 1993 L H [ i L i L H N c c [
RD109050  MISPAH AVENUE 9/18/2008 | 19.9 99299 150 1993 |M H L i M M i H N G G L
RD109050  MISPAH AVENUE 9/18/2008 | 19.9 34994 150 1993 |M H L L H M M H N G G i
RD109070  MISPAH AVENUE 9/18/2008 | 19.9 64573 150 1993 |M L L L L M L M N G c M
RD110060  NEBRASKA STREET 9/18/2008 | 20 23537 150 1993 |M L L L L L L L N G F H
RD110070  NEBRASKA STREET 9/18/2008 | 20 17596 1500 1993 |M L L L L L L L N F P H
RD111050  SIMMONS AVENUE 9/18/2008 | 197 65243 250] 1993 L L L L L L L L N G G L
RD111060  SIMMONS AVENUE 9/18/2008 | 205 67038  250] 1993 |L L L L L L L L N G G M
RD112040  CRAWFORD STREET 9/18/2008 | 201 22997 150 1993 |M L L L [ L L M N G G [
RD112050  CRAWFORD STREET 9/18/2008 | 201 22520 150 1993 |M i L i M [ L M N G G L
RD113050  JACKSON STREET 9/18/2008 | 179 33117| 150 1993 |m il L il [ M L M N G G L
RD116050 CARVER DRIVE 9/18/2008 | 24 1337.01 100 1993 |L L L L M L L L N G G L
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INTERSECTIONS

Long/Tran Allig Edge Block Rut | Rough | Drain | Patch

Intersect | INCOMING | ROAD | RADIUS INCOMING | ROAD | RADIUS SEV.  EXT SEV EXT |[SEV  EXT  [SEV  EXT SEV | SEV | SEV | EXT

D DIRECTION | WIDTH | DISTANCE | LOOP | DIRECTION | WIDTH | DISTANCE | LOOP [IMH  LMH  [IMH  LMH  |(MH  LMH  [iMH  LMH Ny | GrP | GFP | wH
INT E 5 2 L L L L L L L L m G G I
IN10 N 205 365 L L L L L L L L N G G L
IN100 w 192 31 i M L L L L i H N F G L
IN101 s 198 254 L L L L L L L L N G G L
IN102 w 1838 27 M M L L M H M H N F G P
IN103 E 196 183 M M L L i H M H N F G L
IN104 w 179 29 i M L L L M i H N G G L
IN105 w 0 0 M M L L L M M H N G G L
IN106 N 198 274 s 2 21 L L L L L L L L N G G L
IN107 E 0 0 M L L L L L L M N G G L
IN108 s 201 321 L L L L L L L L N G G L
IN109 N 2 162 M L L L L M L M N G G M
IN11 N 45 485 L L L L L L L L N G G L
IN110 w 202 132 M L L L L L L L N G F H
IN111 w 207 25 E 305 22 M L i L L L L L N G G L
IN112 N 185 192 L L L L L L L L N G G L
IN114 N 492 212 M L L L L L L L N G G L
IN115 0 L L L L L L L L N G G L
IN116 s 07 27 N 0 L L L L L L L L N G G L
N7 s 179 213 L L L L L L L L N G G L
IN118 s 1556 21 L L L L L L L L N G G L
IN119 E 186 21 M L L L L L M H N G G L
IN12 s 205 89 N 205 365 L L L L L L L L N G G L
IN120 w 1538 21 E 19 21 H L L L L L H H N G G L
IN121 w 60 33 Y E 608 328 L L L L L L L L N G G L
IN122 E 27 328 M H L L L L H H N G G L
IN123 w 127 328 L L L L L L L L N G G L
IN124 Nw 584 144 L L L L L L L L N G G L
IN125 s 2 2 L L L L L L L L N G G L
IN128 E 367 18 M M L L L L L L N G G L
IN129 w 305 3 M M L L L L L L N G G L
IN13 w 205 365 L L L L L L L L N G G L
IN130 E 29 2 H H H I L L L L N F F H
IN131 sw 301 175 H H H M L L L L N F F H
IN132 NE 35 187 ¥ L L L L L L L L N G G L
IN133 N 215 187 H M H M M M H M N F G L
IN134 E 211 3 L L L L L L L L N G G L
IN135 w 24 3 L L L L L L L L N G G L
IN136 E 233 29 L L L L L L L L N G G L
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Pavement Conditon Worksheet

This worksheet wil allow you to do several things. By changing the various sarmple severity and extent condition ratings
you will see its effect an the Condition Index ta the right. You can also adjust the various Wt Factors and see its afect
The purpose of this warksheet is to provide a means af obtaining a “feel” for different ombinations of the field measurements
and Weight Factors and how they generate the Condition INDEX.

Make sure the Weight Factors add up to equal 1 and that the Field Measurements fall within the units indicated

This warksheet will also allow you to generate 3 Candition Index for each road within your imventory, based on the Wh. Factors ahave

The intial uplnad ta the GIS system wil contain the Wt Factors provided but they can be modified within the syster to reflect results
abtained thiough further practical application by the City

LEESBURG PAVEMENT ANALYSIS WORKSHEET
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