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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu

The Transportation Research Board has met the standards and requirements of the 

Registered Continuing Education Program. Credit earned on completion of this program 

will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 

participant. As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


Learning Objectives

At the end of this webinar, you will be able to:

• Select appropriate preservation methods for a variety of concrete pavement distress 

mechanisms
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Purpose Statement

This webinar will highlight available concrete preservation techniques and when they 

should be used. Presenters will share case studies of successful applications.



Questions and Answers

• Please type your questions into your webinar 

control panel

• We will read your questions out loud, and 

answer as many as time allows
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Today’s presenters
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Dr. Peter C. Taylor 

ptaylor@iastate.edu
Kurt Smith

ksmith@appliedpavement.com

Gordon “Gordy” Bruhn 

gordon.bruhn@state.mn.us

Dr. Tommy Nantung

tnantung@indot.in.gov
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Concrete Pavement 

Preservation Practices 

and Applications

Kurt Smith

Applied Pavement Technology, Inc.
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Concrete Pavement Preservation 

March 18, 2024
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Outline

Introduction to Pavement Preservation

Treatments and Applications

Selecting Treatments

Closing Remarks
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Introduction to Pavement Preservation
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What Is Pavement Preservation?

Proactive approach for managing 

pavement structures

Focus on extending pavement life and 

maintaining or restoring functional 

condition

Uses targeted solutions for existing 

pavement deficiencies
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Favorable Characteristics for Preservation

Few or limited 

structural problems

No materials-related

distress

Pavements in overall

relatively good 

condition

Pavements subjected 

to all traffic levels
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Benefits of Preservation

Extended service life

Improved performance

» Smoothness

» Safety

» Noise

Cost savings

Enhanced sustainability

One agency’s success with a concrete 

pavement preservation program
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Examples of Effective Preservation 

US 41, Chassel, MI (1958)

I-10, Ontario, CA (1947)

I-5, Olympia, WA (1969)
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Treatments and Applications
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Concrete Pavement Preservation Treatments

Primary Treatments:

Partial-depth repairs

Full-depth repairs

Dowel bar retrofit

Joint resealing

Diamond grinding

Crack sealing

Diamond grooving

Additional Treatments:

Cross stitching

Slab stabilization

Slab jacking

Slot stitching

Retrofitted edge drains
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Workhorse Treatments

Partial-Depth Repairs Full-Depth Repairs

Joint 

Resealing

Diamond Grinding

Dowel Bar 

Retrofit 
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Typical Applications

Concrete Pavement 

Deficiency
Possible Treatments

Transverse Cracking
Full-Depth Repair

Dowel Bar Retrofit 

Longitudinal Cracking
Cross Stitching

Full-Depth Repair

Corner Break Full-Depth Repair

Punchout (CRCP) Full-Depth Repair

Joint Spalling/Deterioration

Partial-Depth Repair

Full-Depth Repair

Joint Resealing

Buckling/Blowups Full-Depth Repair
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Typical Applications (continued)

Concrete Pavement 

Deficiency
Possible Treatments

Pumping/Faulting

Slab Stabilization

Dowel Bar Retrofit

Diamond Grinding

Joint Resealing

Joint Sealant Damage Joint Resealing

Localized Settlements Slab Jacking

Roughness Diamond Grinding

Poor Friction
Diamond Grinding

Diamond Grooving

Noise
Diamond Grinding

Next Generation Concrete Surface
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Selecting Treatments
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Pavement Evaluation

Objectives

» Determine causes of deterioration

» Determine if pavement is not a 

candidate for preservation

» Develop appropriate treatment 

alternatives

Components

» Pavement distress surveys

» Nondestructive testing

» Surface characteristics testing

» Field sampling and testing
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Selecting Treatments

Treatments must:

» Address deficiencies

» Meet project constraints (e.g., traffic 

loadings, available lane closure times, 

maintenance of traffic options, geometrics)

» Meet other agency decision factors (e.g., 

costs, performance life, safety, 

sustainability, network-level 

considerations)

Multiple treatments often applied 

concurrently 
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Construction Sequencing

For concurrent activities

Proper sequencing:

» Maximize effectiveness of  

individual treatments
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Closing Remarks
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Closing Remarks

Preservation: established approach for 

managing pavements

Key benefits: improved performance, 

extended life, cost savings, sustainability

Applications:
» Pavements in fair-good condition

» All traffic levels

Achieved by: collection of treatments 

capable of targeting specific deficiencies

Selected agency experiences highlighted 

in next presentations
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More Information 

More information available from the National 

Concrete Pavement Technology Center:

» Concrete Pavement Preservation Guide, 3rd

Edition

» https://cptechcenter.org/pavement-preservation/

https://cptechcenter.org/pavement-preservation/
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Kurt Smith

ksmith@appliedpavement.com

Thank You!

mailto:ksmith@appliedpavement.com


Mn/DOT Evaluation of Dowel Bar 
Anchoring  in Full Depth Repairs

Gordon “Gordy” Bruhn| Sr. Engineering Specialist

Winter 2024



I-90 Full Depth Repair Faulting





I-90 – Full Depth Repairs



• Full Scale Investigation of other CPR projects constructed between 2007 
and 2012

• Was the switch from 11 dowels to 6 (3 per WP) or 8 (4 per WP) depending 
on traffic going too far?  But it works for retrofit dowel projects…

• Where did the material go?  We used more than we needed?  Did it break 
down, was it durable?

• Is Spec constructible?

• Place the bonding agent into the drilled holes to completely fill the void.

I-90 Investigation



SOCKETED VOIDS AROUND DOWEL BARS

PLAN VIEW

•Core over drill and grouted dowel 
bar on the in-place concrete.

FDR



I-35 South of the Twin Cities had loose Dowels



I-694 Cores showed Loose Dowels 

3/18/2024 mndot.gov 33



• 1” and 1.25” diameter dowel bars

• All lanes diamond ground

• No grout, modified grout bag, grout capsule, epoxy 
(2 types)

• Controlled location

• FWD testing seasonally

• Coring

• Monitoring over time

MnROAD FDR Field Installation – Phase 2 – 8/15&16/13



MnROAD Mainline - Old Westbound Interstate I-94 (By-Pass)

13 cells 9” JRCP / 6” Class-6 Base / Clay (1973)

each cell has 3 joints = 81 feet long = both lanes Estimated 140,000 Rigid ESAL/Year

28,500 ADT - 13% Trucks

Starts MP-199 1

East

joint# 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1

feet 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5

1 2

joint# 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 2

feet 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5

2

West Note: Updated - July 24, 2013

Need to discuss the -

joint# 1 2 3 1 2 3 1 2 3 Monitoring (FWD Joints, Distress, LISA Ride)

feet 13.5 27 27 13.5 13.5 27 27 13.5 13.5 27 27 13.5 Analysis - Need to discuss

FWD Point pre-full depth repair

26 points (2 per cell)

marked on roadway

Diamond Grinding Diamond Grinding Diamond Grinding

1" Dowels 1.25" Dowels

Full Depth Joint Repair Full Depth Joint Repair No Repair

Epoxy - Rezi Weld Epoxy - Rezi Weld "control"

Cell 980 Cell 981 Cell 982

Epoxy - Powers Epoxy - Powers

1.25" Dowels 1" Dowels 1.25" Dowels 1" Dowels 1.25" Dowels

Grout - Dip Method Grout - Capsule Method Grout - Capsule Method

Diamond Grinding Diamond Grinding Diamond Grinding Diamond Grinding Diamond Grinding

Full Depth Joint Repair Full Depth Joint Repair Full Depth Joint Repair Full Depth Joint Repair Full Depth Joint Repair

1.25" Dowels 1" Dowels 1.25" Dowels 1" Dowels

Cell 975 Cell 976 Cell 977 Cell 978 Cell 979

1" Dowels

Full Depth Joint Repair Full Depth Joint Repair

No Grout No Grout Grout - Bag Injected Grout - Bag Injected Grout - Dip Method

Full Depth Joint Repair Full Depth Joint Repair Full Depth Joint Repair

Cell 973 Cell 974

Diamond Grinding Diamond Grinding Diamond Grinding Diamond Grinding Diamond Grinding

Cell 970 Cell 971 Cell 972



Modified Grout Bag with Extension Tube.



Grout Adhesive Using a Grout Capsule
Soak in Water for 2 min or Until Bubble Stop 



Fill Back of Drill Hole with Epoxy

3/18/2024 mndot.gov 38



Dowel Dipped in Adhesive (Grout or Epoxy) and Inserted in Drill Hole 

3/18/2024 mndot.gov 39



Measuring Dowel Bar Effectiveness with FWD Testing

• Larson and Smith (2005) suggest that “doweled joints with 
LTE of 85 percent or less and/or a differential deflection 
greater than 5 mils in five years or less are unlikely to 
provide satisfactory long-term performance.” 

• Values reflect new construction – I believe adaptive to 
performance of full depth repairs

Source:  Guide to Dowel Load Transfer Systems for Jointed Concrete Roadway 
Pavements (Sept 2011)
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• Dowel Bar Anchoring Test Section

• Complete FDR at least one (1) day prior to startup 

• Install 11 dowels in accordance with appropriate FDR

• Cure the dowel bar anchoring adhesive at least 4 hours before coring. 

• DO NOT PLACE CONCRETE IN THE DOWEL BAR TEST SECTION.

• Take (3) – 4” full depth cores centered on the dowel and 1 1/2" from the sawed vertical face.

• Dowel Bar Anchoring Assurance Coring

• At the Engineer’s discretion, the Contractor will take additional cores to confirm consistent dowel bar 
anchoring.  

• For each 1500 Lineal Feet of FDR, the Engineer will randomly choose 2 separate repairs and mark 2 
dowel bars for assurance coring.

Prescriptive or Performance with Anchoring Procedures?



Gang Drill…Bit size at least 1/8th Greater than 
Dowel Diameter

3/18/2024 Optional Tagline Goes Here | mndot.gov/ 47



Compressed Air Cleaning
150 psi minimum

3/18/2024 Optional Tagline Goes Here | mndot.gov/ 48



Menards Grout Bag

3/18/2024 Optional Tagline Goes Here | mndot.gov/ 49



Grout or Epoxy Installation Method

3/18/2024 mndot.gov 50



3/18/2024 mndot.gov 51









• In my opinion …

• “Full Depth Repairs are an excellent technique for concrete pavement 
preservation – just remember it is sometimes the simple things that 
can cause the biggest problems.”

• “Proper project selection and Contractor Workmanship are the keys to 
success!”

Final Thoughts



Use of Preservation Techniques
Indiana

Tommy E. Nantung PhD PE

INDOT Division of Research and Development



• Concept of Concrete Pavement Preservation

• Selecting Timing, Candidates, and 
Treatments

• When, Where, How

• Feature Treatments
• Diamond Grinding and Grooving

• Joint Deterioration Partial Depth Patching

• Slab Jacking

Preservation Topics



• To preserve the pavement structure 
while maintaining the surface 
function

• Selection of candidates
• Pavement is structurally sound

• Structural age

• Functional age

• Accommodate future traffic

• Treatment selection
• Probability of success

• Cost and effectiveness

• Durability and future maintenance

INDOT Major Principle of Preservation



• I-80/I-94 Borman Express way
• Year built: 1999 to 2005

• IRI Average: 107 in./mile

• Designed: 1998

• Design ESALs: 600 millions

• AADT: 180,643 veh./day

• AADTT: 54,009 trucks/day

• The largest truck traffic in the world, 
80% trucks at night

Preservation Case 1

16” JPCP

6” Separator layer

14” Soil treatment

Soil subgrade

3” Open graded base



Preservation Case 1: Existing Structure



Preservation Case 1: Candidate

Maximum Deflection (D0) (mil): -0.2
IRI Right (in/mi):151
Transverse Cracking Length (ft): 2.15
Longitudinal Cracking Length (ft):

Picture From: ARRB



Preservation Case 1: : Before Treatment



Preservation Case 1: After Treatment

Picture From: Google Map



Preservation Case 1: Review in September 2023



Preservation Case 1: Before Treatment, July 2022



• I-465 Indianapolis Loop
• Year built: 1964

• Rehabilitation: 1993

• IRI Average: 107 in./mile

• Patching: October 2016

• AADT: 116,021 veh./day

• AADTT: 32,616 trucks/day

• Longitudinal joint deteriorations due to 
deicing salt

Preservation Case 2

14” JPCP

6” Separator layer

14” Compacted Soil

Soil subgrade

3” Open graded base



Preservation Case 2: Candidate – FWD Test
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Preservation Case 2: Candidate

20162016
2016



Preservation Case 2: Candidate

Picture From: ARRB 2022

Maximum Deflection (D0) (mil): -1.7
IRI Right (in/mi):99
Transverse Cracking Length (ft): 
Longitudinal Cracking Length (ft):



Preservation Case 2: Candidate – FWD Test

2022

2018
Joint patching works well and 
becomes a common practice



Preservation Case 2: Review in December 2023

Picture From: PathWeb 2023



• I-74 Shelbyville, Indiana
• Year built: 1964

• Rehabilitation: 1999

• IRI Average: 126 in./mile

• Slab Jacking: May 2022

• AADT: 32,208 veh./day

• AADTT: 8,981 trucks/day

• Lane faulting to be lifted with foam

Preservation Case 3

12” JPCP

6” Separator layer

14” Compacted Soil

Soil subgrade

3” Open graded base



Preservation Case 3: Existing Structure

Workmanship and patient are the keys to success



Preservation Case 3: Candidate – FWD Test



Preservation Case 3: Review in October 2023

Picture From: PathWeb 2023



Preservation Case 3: Review in October 2023

Picture From: Google Map

Picture From: Google Map



Preservation Case 3: Equipment and Skill

Better equipment and better skill give significantly better results



Conclusions
• Pavement preservation for Jointed Plain Concrete Pavement (JPCP) works and 

effective

• The most important things
• Attention to details

• Proper treatment types

• Workmanship, patient, and have a plan B

• Readiness of the construction crew to execute the preservation technique

• Selection of candidates
• Select the item(s) that will be preserved and do non-destructive testing

• The more structural items to be preserved, the more the challenges in the field



Today’s presenters
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Dr. Peter C. Taylor 

ptaylor@iastate.edu
Kurt Smith

ksmith@appliedpavement.com

Gordon “Gordy” Bruhn 
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Upcoming events for you

March 20, 2024

TRB Webinar: Lessons of Agency 

Resilience During Periods of 

Disruption

June 23-26, 2024

2nd International Roadside Safety 

Conference

https://www.nationalacademies.org/trb/

events

https://www.nationalacademies.org/trb/events


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 

listed webinars and those coming up soon 

every Wednesday, curated especially for 

you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

https://www.nationalacademies.org/trb/get-involved

TRB mobilizes expertise, experience, and knowledge to 
anticipate and solve complex transportation-related challenges. 

TRB’s mission is accomplished through the hard work and 
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved


We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 

at trbwebinar@nas.edu
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