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WHAT WAS THE ISSUE? 
• Full Depth Reclamation has been viewed as a RURAL application
• Some urban agencies have become experts
• Other urban agencies want to explore feasibility
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Where to find the Resources

www.lrrb.org
Search: urban FDR

http://www.lrrb.org/


City of Shoreview
FDR Urbanized for Success



Shoreview Background

• Population of 27,000
• 93-miles of streets

• 73-miles local 
• 20-miles MSA

• Fully developed
• Rapid growth in 1970’s & 80’s
• Prior to 1990’s – majority of street projects were 

reconstructions 
• Bring rural sections up to City standard

• Concrete C & G, standard width, upgrade utilities
• Scheduled to complete last reconstruction in 2023









Typical Pavement Condition

• Constructed in late 1970’s to mid-1980’s
• Concrete Curb & Gutter

• R Values 20 to 50
• PCI Values 30 to 50 (100)
• Typical Section - Local

• 6” Aggregate base
• 3-1/2” Asphalt

• Typical Section – MSA
• 6” to 9” Aggregate base
• 3-1/2” to 5” Asphalt



Considerations for 
Urban Environment

Coring and Mix Design
• Confirm existing typical section
• Determine optimum SFDR section

• Depth of stabilized base
• Modifications to reclaimed material – add rock
• Moisture content target prior to application of emulsion
• Emulsion application rate
• Asphalt thickness





Considerations for Urban Environment
• Excess Material

• Elevation of roadway tied to curb & gutter 
• Typically removing 2” to 3” of material after 

initial reclaim
• Mill, if possible, prior to initial reclamation

• – confirm w/mix design and coring

• Cul-de-sacs
• Difficult to reclaim and add emulsion

• Initial reclaim, sprayed emulsion, and mixed 
with reclaimer

• Initial reclaim, moved to middle of cul-de-
sac, emulsify in 6” layers then spread out

• Best method is case by case



Considerations for Urban Environment

• Cul-de-sacs
• Difficult to reclaim and add emulsion

Option 1: 
• Initial reclaim, sprayed emulsion, and 

mixed with reclaimer
Option 2: 

• Initial reclaim, moved to middle of 
cul-de-sac, emulsify in 6” layers then 
spread out

• Still a challenge – case by case to find 
better options



Considerations for 
Urban Environment

• Settlement around MHs & gate valves
• Need to remove to allow for reclamation
• Remove emulsified base to install
• Settlement issues typically a year after paving
• Beginning in 2016

• Full depth asphalt patch 
• No settlement issues to date
• Standard for raised MHs and gate valves



Considerations for Urban 
Environment
• Resident interaction

• All work completed under traffic
• Traffic control very important
• Emulsified base provides excellent 

driving surface
• Irrigation systems & invisible fences 

behind curb
• Watering & sump pump discharge

• Emulsified base holds up well

• Never enough communication
• Advanced signage
• Newsletters & City webpage
• Door hangers

This Photo by Unknown Author is licensed under CC BY

https://www.flickr.com/photos/7131730@N04/5035404181
https://creativecommons.org/licenses/by/3.0/


Current Conditions – Local



Current Conditions – MSA



What does the future hold?

• Based on results and performance – SFDR has become the city 
standard for pavement rehabilitation

• Annual maintenance with crack sealing and patching

• Currently evaluating chip seal alternatives

• Continue to evaluate other pavement rehabilitation strategies



City of New Ulm
A Pathway to FDR



New Ulm Background



Case Project – North Broadway
• Average Roadway Segment PCI is 21

• Existing Section: 
6” Bituminous Pavement, 8” Class 5 Aggregate Base, 12” Class 3 Aggregate Base

• 4,050 AADT

• Small Urban Funding for 2023 Construction

• Original Consideration of Mill & Overlay



Alternative Research

• New to FDR Process

• Worked with Dan Wegman to 
introduce additional resources

• Pavement Preservation & 
Recycling Alliance (PPRA)

• Roadresource.org 



Determine Options for Your Segment



Input Roadway Condition Data
– Selecting Photos



Input Roadway Condition Data
– Pavement Criteria



Input Roadway Condition Data 
– Selecting Photos

• Each distress photo 
give a pavement 
grade with possible 
solutions

• Select photo that 
most closely 
matches your 
segment



Treatment Resource Center

• Provides data and 
resources for 
different treatment 
types

• Explains the 
processes and 
variations within 
each treatment

• Section on 
expectations and life 
expectancy for each 
treatment.



Treatment Knowledge Resource



Network Optimization

 Assess Pavement Condition – Where is your roadway network today?
 Optimize your Treatments – Get the biggest bang for your buck.
Measure Progress – Are you getting to your goal? How can you improve?

“Provides guidance for a simple 
approach to optimize your 
pavement management system.”



Structure & Cost Comparison

Compares:
• Cost
• Environmental Benefit
• Structural Feasibility

For multiple pavement strategies:
• recycling 
• conventional reconstruction 
• mill & fill
• full depth reclamation



Structure & Cost Comparison
North Broadway example

• recycling vs. conventional reconstruction

Compares:
• Cost
• Environmental Benefit
• Structural Feasibility



Other Resources



Minnesota Department of Transportation
www.dot.state.mn.us/research/

http://www.dot.state.mn.us/research/


Federal Highway Administration
FHWA – www.fhwa.dot.gov/pavement

http://www.fhwa.dot.gov/pavement


Pavement Interactive Website -
www.pavementinteractive.org

http://www.pavementinteractive.org/


Minnesota Local Technical Assistance Program
MN LTAP – www.mnltap.umn.edu

http://www.mnltap.umn.edu/


Asphalt Recycling and Reclaiming Association
ARRA – www.arra.org

http://www.arra.org/


BARM: Basic Asphalt Recycling Manual



Concrete Paving Association of Minnesota
CPAM – www.concreteisbetter.com

http://www.concreteisbetter.com/


Minnesota Asphalt Pavement Association
MAPA – www.asphaltisbest.com

http://www.asphaltisbest.com/


National Asphalt Pavement Association
NAPA – www.hotmix.org

http://www.hotmix.org/


National Center for Pavement Preservation
NCPP - www.pavementpreservation.org

http://www.pavementpreservation.org/


Transportation Engineering and Road Research Alliance
TERRA – www.terraroadalliance.org

http://www.terraroadalliance.org/


National Road Research Alliance
NRRA – http://dot.state.mn.us/mnroad/nrra

http://dot.state.mn.us/mnroad/nrra


Questions?

Joe Stadheim, City of New Ulm
Tom Wesolowski, City of Shoreview

Dan Wegman, Braun Intertec
Sue Miller, SRF Consulting Group
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