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 T2 Centers or LTAPs located in all 50 states
 Funded by FHWA and state DOTs
 Mission – promote training, tech transfer, research 
implementation at local level
 Delaware T2 hosted by University of Delaware, part 
of Delaware Center for Transportation
 Our services are already paid for by federal and 
state taxes, so we’re pleased to help the Town of 
Milton any way we can



 April 15, 2009 Meeting
 George Dickerson, Stephanie Coulbourne, Julie Powers, Matt 

Carter
 Exploratory – how can T2 Center help Milton
 Identified issues of interest – pedestrian safety, pavement 

management, signage issues, ADA compliance, SRTS 
coordination, etc.

 Safety Circuit Rider Funding
 Unusual supplemental funding provided additional resources 

this year
 Enabled hiring of engineering interns to complete more involved 

data collection and analyses than normal



Data Collection (summer 2009) and analyses:
 Motorist and pedestrian safety
 Pavement condition and management
 Sidewalk ADA consistency
 Stormwater drainage
 Street signage

Meetings/discussion with Allen Atkins

Report of Findings (October 2009), including data, 
recommendations, and analytical tools for future use



 Pavement condition
 Walking inspection of all Milton-owned/maintained streets
 Applied the Pavement Condition Rating (PCR) system
 Developed by the Ohio DOT and FHWA
 Used here with minor modifications

 Streets widths and lengths were measured, cross and 
longitudinal slopes were collected, and pavement distresses 
were recorded



 Sidewalks
 Physical inspection of all continuous 

sidewalks
 Particular emphasis on ADA consistency of 

ramps
 U.S. Access Board
 DelDOT Standards

 Sidewalk widths, ramp widths, longitudinal 
and cross slopes measured, presence of 
detectible warning devices

 Interaction with Safe Routes to Schools 
contractor (Toole & Associates)



 Storm drainage
 Where conditions suggest possible stormwater impact on 

pavement condition or ADA consistency



 Signage
 Inspection of signs limited to Stop, Speed Limit, Do Not Enter, 

One Way, Yield, Wrong Way, and some Pedestrian Crossing
 Delaware MUTCD
 Physical inspection and measurement of retroreflectivity, size, 

height, breakaway anchor, sheeting damage, etc.



Did we mention what a 
beautiful town you 
have?

Thanks for letting 
us enjoy it for a 
while.



 Block cracking
 Patching
 Alligator cracking
 Potholes

Block cracking

Generally, larger, rectangular cracks; can be structural

Alligator 
cracking in 
base HMA

Small, irregular shaped cracks, often with settlement; usually 
structural

Patch deterioration

Previous patch area that exhibits new 
distress; can become structural

Potholes

Localized pavement loss; structural



 Crack sealing deficiency
 Longitudinal cracking
 Bleeding
 Debonding

Crack sealing 
deficiency

Longitudinal cracking (edge 
cracking in this case)

Debonding

Related to abrupt change in structural 
support; usually non-structural

Cracks with potential 
to expand to more 
significant distress; 

non-structural

Loss of surface asphalt 
course; non-structural

Bleeding

Excess or bituminous binder at surface; 
usually non-structural



 ADA Accessibility Guidelines (ADAAG)
 Widths:  36” minimum; 60” desirable
 Ramp running slope:  no more than 8.33%
 Cross slope:  no more than 2%
 Truncated domes

 Case Law (tort liability)
 Barden v. City of Sacramento
 Kinney v. Yerusalim
 CDR v. Caltrans
 CLASI v. DelDOT

Ooops – 16.8%!

Only ~18” clearance

Moving the pole is tricky, but the ramp 
slope could be readily lessenedThis Mulberry Street ramp is great!



 Manual on Uniform Traffic 
Control Devices (MUTCD)
 Delaware MUTCD versus Federal
 Placement standards (size, 
height, lateral offset)
 Retroreflectivity



Water and pavement don’t get along
 Ponding at intersections = sliding/skidding crashes
 Inadequate cross slopes = pavement distress
 Inadequate longitudinal slope = pavement distress
 Degraded or unfinished drainage leads to pavement 
distress



We don’t want to dwell on these technical issues too 
much today:
 We know some of you are already well versed
 In our written report, you’ll see more in-depth 
explanations, particularly in our Tech Topics
 We’ll be glad to help you understand any of these 
topics better over time and as you need
 Time is limited tonight and we want to get to what 
we found



Generally speaking:  
 Pavement – much of it in better condition than 
we’re used to seeing
 Sidewalks – some great examples and some in real 
need of attention – a mixed bag
 Storm drainage – generally not a problem, at least 
directly
 Signage – typical of other jurisdictions – there’s 
some work to be done on signs
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 Most streets short (i.e. 600’)
 Paved widths often large, ranging 9’ to 47’
 Open section and closed (curb/gutter)
 Drainage generally good
 PCR ratings from 47.5 to 100
 Cross slopes generally good
 Longitudinal slopes generally good
 Few pavement safety concerns
 Atlantic Avenue bleeding
 Main-sail Lane intersection ponding

 Vegetative concerns
 Cross walks & other markings
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 Many streets without 
sidewalks
 Good, bad, and the ugly
 121 curb ramps examined
 1 failed 36” width
 12 failed 48” width
 56 failed 2% cross slope
 28 failed 8.33% running slope
 Utility poles and other 

obstructions

 Vegetative encroachments



 Limited problem areas
 Where they exist, they 
are potential safety issues
 Ponding
 Incomplete drainage
 No surface asphalt layer

 Elsewhere, potential 
pavement degradation



 170 signs inventoried (116 of them Stop signs)
 Retroreflectivity
 96/170 compliant
 43 of the 74 noncompliant signs were Stop signs
 20/28 One Way signs noncompliant
 7/9 Do Not Enter signs noncompliant
 Most south facing signs noncompliant

 Placement/mounting
 Inadequate lateral offset
 Inadequate mounting height
 Non-breakaway anchorages
 Vegetative obstructions





With the completion of our final report, we delivered 
some electronic tools we hope will support your 
strategic planning and prioritization efforts over the 
next few years:
 Google Earth sign overlay (.kml & .kmz files)
 Excel spreadsheets
 Pavement characteristics and condition
 Sidewalk data and ADA elements
 Signage data and compliance information

 Photograph files



Distress-based recommendations
 Alligator cracking
 No settlement yet?  Preventative maintenance possibly
 Settlement?  Subgrade repairs, mill, & pave

 Longitudinal cracking
 Crack seal to avoid further degradation

 Potholes
 Avoid “throw and go” where you can
 Apply high quality patch whenever possible

 Random cracking
 Crack seal before cracking becomes pervasive
 Where extensive, consider thin preservation overlay (e.g., slurry 

seal or microsurfacing)



Prioritization – no one factor
 Distresses that compromise safety
 Bleeding, potholes, settlement, etc.-drivers lose control

 Pavement Condition Ratings (PCR)
 Report and electronic deliverables include tools to browse PCR

 Traffic volumes
 Relative pedestrian and biking use
 Use by visitors
 Your local knowledge is a key factor



Some street by street recommendations
 Consider for milling and paving

 Atlantic Avenue – bleeding presents safety concerns
 Main-sail Lane, portions of South Spinnaker Lane – lack of surface course and 

damaged base
 Rudder Lane – extensive alligator cracking
 New Street – variety of severe and extensive distresses

 Consider for crack sealing
 Most streets can benefit from this proactive technique
 But some can be saved from more expensive remediation, such as Broad Street, 

Behringer Avenue (Chandler to Atlantic), Chestnut Street, portions of S. Spinnaker
 Consider for slurry seal or fog seal

 Pine Street, Ocean Street, Carey Street
 Consider chip seals

 B Street
 Consider drainage improvements

 Shipbuilders Cove Area (correct drainage system, surface asphalt)
 Conwell Street (sump areas, alligator cracking/settlement, bird baths)
 Tobin Drive (correct inverted slope at Union Street end)



Some targeted safety recommendations
 Atlantic Avenue – excessive cross slope and slick 
surface  is a high skid risk
 Vegetative encroachment – routine canvassing of 
the town and cooperative approach with residents 
could minimize the safety concern
 Centerline striping – double yellow centerlines and 
even some white edge striping
 Crosswalks
 Union and Federal Streets intersection
 Drainage improvements



Final thoughts on roadways
 New construction (subdivisions, etc.) will benefit (to 
extent you don’t already have) by strong, clear codes, 
active inspection, and aggressive enforcement
 Consistent pavement cross slopes (3% better than 1%)
 Best construction practices, particularly for asphalt
 Strong public works agreements and financial assurance

 Warm Mix Asphalt
 As opposed to Hot Mix Asphalt
 It’s coming our way in Delaware
 No reason to fear it, but…



 Clarify meaning of DelDOT/Town agreements
 Establish transition plan
 Upgrade ramps and sidewalks during “alterations”
 Continue coordination with SRTS
 Consider “passage plane” maintenance ordinance
 New construction standards
 Targeted safety improvements
 Chestnut Street
 Parking enforcement



 Know your liabilities
 Clarify the Town agreements
 Develop, adopt, and implement management plan
 Routine inspection and maintenance cycles
 Keep records
 As signs are replaced, upgrade the whole assembly
 Where you can, get signs out of pavement now
 Develop a high priority list that need replaced now
 Revisit sign sheeting selections based on selected 
management methods



Targeted safety improvements
 Replace noncompliant Stop signs ASAP
 Correct or replace leaning sign posts before they 
create a traffic safety issue
 Trim and prune vegetation at obstruction locations
 Consider Chevron signs in the vicinity of Country 
Road and Atlantic Avenue (may require DelDOT 
coordination)



Planning level cost estimating tool
 Pavement
 Sidewalks
 Signage
 Easily modified input factors
 Don’t use beyond planning, don’t use for budgeting 
projects



From Milton
 Questions or specific areas of interest
 Comments
 Concerns and corrections

From our end
 Analyze any additional questions you raise
 We have published our report to Milton
 Stand ready to help further in the future
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