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Introduction 
Iowa has a long history of PCC pavement overlays. As early as 1932, there were various PCC 
resurfacing projects, as it was called at the time, over brick and PCC pavement. Most of these 
designs included welded wire fabric on top of the existing pavement. Unfortunately, there are 
not any records indicating the performance of any of the projects.  

Several research projects were placed over the years. The first whitetopping project was placed 
on the Storm Lake airport in 1971. This overlay is still in service with several areas of patched 
panels. In 1973, a research project1 in Greene County kicked off the modern era of bonded and 
unbonded overlays. In 1994, thin bonded overlay research project with 65 test sections was 
placed on IA 21 in Iowa county. In 2002, an overlay and widening research project with over 100 
test sections was placed on IA 13 in Delaware county. 

Objectives 
A recent 2017 study2 by the National Concrete Pavement Technology Center at Iowa State 
University mainly concentrated on PCC overlays on the secondary system. Using pavement 
management data, the research concluded that 89% of all overlays in Iowa are good to 
excellent. Another 2014 study3 was conducted by the National Concrete Pavement Technology 
Center on performance of overlays in the United States. The objective of this study was to 
perform a review of concrete overlays performance on the interstate and primary system and 
determine any best practices or lessons learned. A map and project information can be found in 
Appendix A. Construction history and project reviews can be found in Appendix B. 

Concrete Overlay History 
Iowa has a long history of PCC pavement overlays. As early as 1932, there were various PCC 
resurfacing projects, as it was called at the time, over brick and PCC pavement. Most of these 
designs included welded wire fabric on top of the existing pavement. Unfortunately, there are 
not any records indicating the performance of any of the projects. In 1949, a 6-inch PCC 
resurfacing project on US 30 in Benton County was one of the early projects to utilize widening 
with the overlay. Designs on these early PCC resurfacing projects may be found in Appendix C. 

 

Figure 1 – Benton County US 30 Bonded Overlay 1949 
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Concrete Overlay Designs 
The Iowa DOT classifies concrete overlays in the following categories: 

• Whitetopping – PCC over HMA Pavement 
• Unbonded – PCC over Composite Pavement 
• Bonded – PCC over PCC Pavement. 

There have been multiple design features incorporated and changed over the years.  A variety 
of joint spacing and thicknesses have also been utilized. 

 

Review of Iowa County IA 21 Research Project 
In 1994, Dr. James Cable developed a research project4 on IA 21 in Iowa County. This 
whitetopping research project included 65 different test sections with thicknesses of 2, 4, 6, and 
8 inch and joint spacing of 2, 4, 6, 12, and 15 feet. Also, three different types of base 
preparations were used on the project, including patching and scarifying, patching only, and 
cold in place recycling. A few sections were placed with monofilament or fibrillated 
polypropylene microfibers. The test section layout may be found in Appendix D. 

A two-year review in 1996 showed some distress in the 2-inch sections. Eventually, some of the 
2-inch sections were patched and later overlaid with HMA in 2002, 2006, and 2009. However, a 
2023 review showed that most of the 4-inch test sections and all of the 6-inch test sections were 
in good condition, regardless of joint spacing. Approximately, four miles of the 4-, 6-, and 8-inch 
PCC overlay sections are performing well, after 29 years of service. 

 

Figure 2 – 6-inch Overlay 12 x 12 ft. Joint Spacing 
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Figure 3 – 8-inch overlay 12 x 15 ft. Joint Spacing 

 

 

Figure 4 – 6-inch overlay 6 x 6 ft. Joint Spacing 
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Figure 5 – 4-inch overlay 4 x 4 ft. Joint Spacing 

 

 

Figure 6 – 4-inch overlay 2 x 2 ft. Joint Spacing 
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Figure 7 – 4-inch Overlay 4 x 4 ft. Joint Spacing exhibiting some joint deterioration. 

A possible reason why the test sections still are performing very well may be because the 
overlay was placed the same width as the existing pavement, without widening or tied 
shoulders. Another factor may be for the test sections, 4 inches or thicker test, all joints were 
sealed.  

Review of Delaware IA 13 Overlay Research Project 
In 2002, Dr. Cable developed another research project5 on IA 13 in Delaware County. This 
project was a widening and unbonded overlay of a composite pavement. The old widening units 
were removed and a 6 foot by 8-inch-thick widening was added to each side. There were 191 
test sections of 3.5-inch and 4.5-inch overlay, varying panel size, macro fibers, microfibers, tied 
shoulders, and untied shoulders. 

The longitudinal joint former was used to form the joint between the widening units and overlay. 
There were issues with cracking within a short time period, due to lack of a formed joint. This 
coupled with the widening unit heaving caused issues on this overlay. In areas, the widening 
units are inversely sloped toward the outside wheel path making it difficult to remove snow. 
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Figure 8 – Delaware IA 13 Unbonded Overlay Construction 

 

 

Figure 9 – Delaware IA 13 Widening Unit Heaving 
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Review of Sac IA 175 Unbonded Overlay Experimental Project 
Another experimental overlay was placed on IA 175 in Sac County in 2007. This project was a 
4.5 inch unbonded overlay with 2 feet by 8-inch-thick widening on each side. The existing 
pavement had 2-foot HMA widening on each side in the 1980s.  Engineering fabric was used 
over the HMA widening units and no visible cracking was observed in the pavement prior to the 
PCC overlay. No reinforcing steel was used to tie the widening units to the overlay.  

Cracking occurred in the outside wheel paths in less than two years. It was assumed that the 
old HMA widening unit was heaving causing the cracking.  However, it was later discovered that 
the outside widening unit was heaving that cause the cracking. This problem led to the use of 
the 60-inch reinforcing steel bar across the old widening and tied to the new widening. 

The district sealed all the cracking and there has not been a lot of patching required. Even with 
all the cracking, the overlay still rides fairly well at the time of this report.  

 

Figure 10 – Sac IA 175 UBOL Left Shoulder Crossslope 1.66% 
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Figure 11 – Sac IA 175 UBOL Left Shoulder Crossslope 1.13% 

  

 

Figure 12 – Sac IA 175 UBOL Left Shoulder Crossslope 1.13% 
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Review of Whitetopping Overlays 
Review of the Iowa County IA 21 whitetopping overlay showed how well some of the test 
sections are performing after 29 years.  

Another whitetopping project that has been in service for more than 40 years is the Adair 
County I-80 westbound overlay, in 1979.  The design was to mill 8 inches of HMA and replace 
with 10 inches of PCC. Overall, the overlay is in good condition with a few patched areas. The 
pavement was diamond ground in 2020. 

 

Figure 13 – Adair I-80 WB Whitetopping Overlay Paved 1979 (Picture 2023) 

Review of other whitetopping overlays include Montgomery US 71 and Cass US 71 projects.  
Built in 2006 and 2007, respectively, both 8-inch overlays are in very good condition. The 
Montgomery County whitetopping has HMA shoulders and the Cass County whitetopping has 
tied PCC shoulders. 
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Figure 14 – Montgomery County US 71 Built 2006 (Picture 2023) 
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Figure 15 – Cass US 71 Built 2007 (Picture 2023) 

 

One project to note that includes both whitetopping and unbonded overlay sections is on US 71 
in the Clay/Dickinson counties. It is interesting to note that the whitetopping areas of the overlay 
are performing well, while areas of the unbonded overlay are experiencing longitudinal cracking 
and panel movement. The sections of whitetopping overlay used a 36-inch tie bar, while the 
sections of unbonded overlay have a 6-foot #5 reinforcing tie steel.  

 

 



17 
 

 

Figure 16 – Clay/Dickinson US 71 Whitetopping Overlay Built 2012 (Picture 2023) 

 

 

Figure 17 – Clay/Dickinson US 71 Unbonded Overlay Built 2012 (Picture 2023) 
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Figure 18 – Clay US 71 Whitetopping Built 2015 

 

 

Figure 19 – Clay US 71 Whitetopping Built 2016 
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Review of Unbonded Overlays 
Many of the unbonded overlays have been placed over old 1920s and 1930s pavements that 
were built 18 to 20 foot wide and were widened and resurfaced in the 1950s. After the early 
cracking found on the Sac IA 175 overlay, it was decided to staple a 60-inch reinforcing bar 
across the old widening unit into the new widening/shoulder. With the exception of the US 71 
Clay unbonded overlays placed in 2015 and 2016, nearly all of the unbonded overlays exhibit 
some type of longitudinal cracking and/or panel movement in the interior slabs.  

Many of the unbonded overlays placed between 2002 and 2014 were thin at 5 inches or less. 
Also, between 2004 and 2014, all joints were left after sawing without any joint filler material. 
This likely caused issues with joint infilling, which led to problems with panels moving. 

 

 
Figure 20 – Osceola IA 9 panel movement 
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Figure 21 – Grundy IA 14 Longitudinal Cracking and Shattered Panels 

A thicker overlay did not seem to prevent the cracking with the longer reinforcing tie steel. On 
the Dallas US 169 unbonded overlay, this 7 inch unbonded overlay with 12 x 12-foot panels and 
tied shoulders with a 60-inch reinforcing bar exhibits quite a bit of longitudinal cracking. Most of 
the cracks have been sealed and there is very little patching. The cracking does not seem to 
affect the ride of the pavement, currently. The as constructed shoulder cross slope was 2 
percent. Checking shoulder cross slope near the areas with longitudinal cracking indicated 
shoulder cross slope anywhere from 0.9% to 1.48%. Thus, the shoulders appear to heave, 
causing cracking off the end of the 60-inch reinforcing steel.  
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Figure 22 – Dallas US 169 UBOL Longitudinal Cracking 

 

 

Figure 23 – Dallas US 169 UBOL Shoulder Cross Slope 1.40% 



22 
 

However, on the Clay US 71 overlays placed in 2015 and 2016, which include both whitetopping 
and unbonded overlays, both overlay types are in very good condition. As noted earlier, the 
unbonded overlay placed on Clay/Dickinson US 71 had a few areas of longitudinal cracking. 
The main difference between the 2012 overlay and the newer overlays was the joint spacing. 
The 2012 unbonded overlay has 6 x 6-foot panels, with a 6-foot #5 reinforcing steel over the old 
widening into the tied 4 x 6-foot shoulder. While the 2015 and 2016 overlays have 8 x 9-foot 
panels with a 6-foot #5 reinforcing steel across the old widening into the 8 x 7-foot shoulder. 
This design places the sawed joint directly over the old 18-foot original pavement edge. 

 

Figure 24 – Clay/Dickinson US 71 2012 UBOL typical 

 

 

Figure 25 – Clay US 71 2015-16 UBOL typical 
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Figure 26 – Clay US 71 2015 UBOL 

 

 

Figure 27 – Clay US 71 2016 UBOL 
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The 9 inch unbonded overlays in Fremont and Mills counties placed in 2009 are both performing 
very good. There are no patches or longitudinal cracking noted during a review in 2023. 
Interesting to note, the driving lane was widened to 14 foot, or 2 foot over the existing shoulder. 
No cracking was noted, however, HMA shoulders were used, so there was no tie steel used 
between the shoulder and the overlay. 

 

Figure 28 – Fremont County I-29 NB Unbonded Overlay (2023) 
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Figure 29 – Mills County I-29 NB Unbonded Overlay (2023) 

Review of Bonded Overlays 
Many of the early bonded overlays were placed on existing pavements in poor condition. Thus, 
any issues in the underlying pavement reflected through the overlay in short time.  Also, many 
of the early bonded overlay projects were fast track projects6, utilizing Type III cements and 
insulating blankets for rapid strength gain.  However, the very high temperatures and rapid 
hydration of the Portland cement resulted in non-durable paste, leading to durability issues. 

A bonding grout was required for bonded PCC overlays until the April 2003 specification 
revision. Issues with bonding grout drying out can cause debonding of the overlay. It was found 
that when the existing PCC surface is in surface saturated dry condition, bonding with the PCC 
overlay is more than adequate.  

Another issue affecting performance of bonded PCC overlays is the alignment of sawed joints in 
overlay with those in the existing pavement. All joints must be aligned directly over the existing 
joints to prevent random cracking. All joints need to be sawn full depth of the overlay and 
transverse joints need to be sawed as wide as the existing joints. 

Currently, there is only one bonded concrete overlay projects remaining on the interstate and 
primary system. Placed in 1994, the Franklin County IA 3 bonded overlay project is the last 
remaining bonded overlay on the primary system. This bonded overlay was also a fast-track 
project, however, it was placed in cooler conditions in the fall and likely the concrete 
temperatures were not as elevated. Thus, the pavement exhibited better performance than the 
fast-track overlays placed in the summer. 
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Figure 30 – Poweshiek I-80 Bonded Overlay 1984 with Grout on Existing Pavement 

 

 

Figure 31- Franklin Co. IA 3 Bonded Overlay 
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The existing concrete pavement should be in fairly good condition prior to placement of a 
bonded PCC overlay. Otherwise, any defects in the existing pavement will be mirrored through 
the overlay, in a very short time period. 

Existing Pavement Prior to Overlay Design 
For whitetopping and unbonded overlays, the condition of the HMA creates a critical component 
impacting the performance of the PCC overlay. The existing HMA layer may be oxidized with 
large number of thermal cracks.  If the thermal cracks are unable to be removed by milling or 
filling, these thermal cracks can lock in the overlay, causing cracking in the PCC overlay.  

On several projects, after milling was completed and haul trucks drove on the surface, the 
existing HMA layer deteriorated in areas. On the Woodbury I-29 unbonded overlay project, the 
HMA layer de-bonded from the PCC surface below during milling operations. HMA resurfacing 
was added as extra work to alleviate some of these issues. A non-woven geotextile interlayer 
has also been used to fix short areas of deterioration.  

 

Figure 32 – HMA deterioration on US 71 Cass Whitetopping Project 

The condition of existing PCC pavement, prior to a bonded PCC overlay, was discussed in the 
Review of Bonded Overlays section. 

Design Features of Overlays 
During this review, several design features were noted that have impact on the performance of 
the overlay. One of the best features noted was using full depth pavement at the beginning 
(BOP) or end (EOP) of the project and transition between overlay types. Using full depth 
pavement at the BOP or EOP is especially important if the transition pavement it HMA. Using 
full depth pavement prevents the panels from migrating due to traffic.  
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Figure 33 – Clay/Dickinson US 71 NB panels migrating in driving lane at BOP against HMA 
pavement. 

Using full depth pavement transition between overlay types also improves performance of the 
overlay. This is especially needed if there is a difference in joint spacing. For instance, an 
unbonded overlay with 6 x 6-foot panels butted to a whitetopping overlay with other joint 
spacing, such as 12 x12 foot or 9 x 8 foot. The full depth panel prevents misaligned joints from 
extending into adjacent panels. 

 

Figure 34 – Full depth transition between overlay types typical 
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Figure 35 – Full depth transition panel US 71 Clay County 

A typical design feature of unbonded overlays where the existing pavement had been widened 
and widened again with the overlay that has caused performance issues is the use of 60-inch 
reinforcing steel stapled to the existing pavement over the widening unit, extending into the new 
widening. This seems to cause issues on nearly all of these unbonded overlays where it has 
been used.  

On many of the projects that exhibit longitudinal cracking in the wheel path, it has been 
observed that the shoulder has heaved and is not at the cross slope as placed. Many times, the 
shoulder is approximately 1 percent lower cross slope that from that as placed. Apparently, this 
tends to raise the outside panel resulting in a crack developing off the end of the tie steel in the 
wheel path.  

Prior to 2011, a #4 reinforcing steel bar 60 inches long was placed over the existing widening 
and into the new widening unit. From 2011 to 2014 a #5 bar was used and a #4 from 2015 and 
later.  It was noted that the #5 bar may be too rigid and standards were changed back to the #4 
bar. Although, it does not appear that changing to a smaller diameter bar has helped eliminate 
longitudinal cracking. Most all are stapled to the existing pavement and panels throughout the 
middle are moving with direction of traffic. 
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Figure 36 – Typical tie steel on unbonded overlay with existing widening. 

 

Figure 37 – Closeup of steel, stapled to existing pavement. 
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Figure 38 – Shoulder slope 3.3%, Paved 4% 

 

 

Figure 39 – Typical cracking off end of steel in wheel path. 

Observations indicate that the outside panels and shoulder appear to be locked in place with the 
steel stapled to the existing pavement. On several projects, the center panels are moving with 
traffic. On two lane pavements, there are areas where the panels are moving at each other and 
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becomes an area where the panels buckle. Note in Figure 38 that the panels have moved 
approximately 1 inch from the left and approximately 1 ½ inches from the right, resulting in the 
between joint to buckle. 

 

 

Figure 40 – Interior panels moving towards each other and blowup. 

Future Overlay Design Details 
Several alternate designs have been placed in the last few years that likely will address the 
issues found with the 60-inch reinforcing steel. One method used on the Marshall County IA 14 
project was a 36-inch reinforcing steel was stapled across the existing widening unit.  The 
overlay was placed full width and the shoulders were not tied. 

 

Figure 41 – Marshall County IA 14 Overlay Typical 
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Figure 42 – Marshall County IA 14 Overlay  

 

The use of macro fibers has been tried successfully on a few county projects in Worth and 
Buchanan counties. Based on the success of those projects, test sections utilizing macro fibers 
and various joint spacing were placed on the Woodbury IA 31 whitetopping overlay in 2020. 

 

Figure 43 – Woodbury IA 31 Overlay 2020 Macro Fiber Test Sections  

In 2022, the adjacent Cherokee IA 31 whitetopping project was placed with 4 lbs. macro fibers 
per cubic yard. The shoulders were tied with a #4 x 36” reinforcing steel bar at 30-inch center to 
center. The joint spacing utilized 12 x 12-foot panels. 
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Figure 44 – Cherokee IA 31 Whitetopping with Macro Fibers 

 

 

Figure 45 – Cherokee IA 31 Whitetopping with Macro Fibers 

 

In 2022, an unbonded overlay on US 63 in Tama and Blackhawk counties was placed with 5 
lbs. of macro fiber per cubic yard. No reinforcing steel was used in the project. The existing 
pavement was rubblized in 1998, prior to an HMA overlay. The joint spacing utilized 6 x 6-foot 
panels. 
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Figure 46 – Cherokee IA 31 Overlay Typical 

 

 

Figure 47 – LJ-1 and LJ-2 Joint Typical 
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Figure 48 – Tama/Blackhawk US 63 Overlay with 5 lbs. macro fiber per cubic yard. 

In 2023, the Plymouth IA 3 whitetopping project utilized 4 lbs. of macro fiber per cubic yard.  
Similar to the Cherokee IA 31 whitetopping, the modified L-1 joint was used to tie the shoulders. 
Joint spacing was increased to 12 x 12-foot panels. 

Utilizing fibers should be the future design for overlays. The fibers allow wider joint spacing, 
keep any cracking tight, reduce panel movement, and may eliminate the need for reinforcing to 
tie shoulders or bridge old widening units. These projects should be monitored regularly for 
performance and incorporated into current overlay designs. 

Overlay Construction  
During construction of overlays, the superelevated curves are typically corrected to the proper 
cross slope. When this is done with the overlay, the concrete can become much thicker than the 
design thickness on the outside of the curve. On the Woodbury I29 northbound overlay in 2008, 
the thickness on the outside of the curve reached up to 15 inches in some locations. The design 
was a 9 inch unbonded overlay, requiring the longitudinal joints to be sawed at T/3, or 3 inches. 
Sawing at 3 inches was not adequate on the thickened outside edge of the pavement, which 
should have been 5 inches based on the concrete placed.  

This led to longitudinal cracking right away. Cracking also occurred in the inside lane from due 
to the widened slab over the shoulder and differential settlement. Approximately 3763 feet of 
cracking in the left lane and 9242 feet of cracking in the right lane was cross stitched. 
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Figure 49 – Woodbury I-29 NB Longitudinal Cracking – passing lanes. 

Two similar projects were let the next construction season on I-29 in Fremont and Mill counties. 
Fortunately, the same contractor placed those overlays and developed a spreadsheet with 
pavement depths in order to assure the longitudinal joints were sawed at T/3.  

Patching Overlays 
Patching of PCC overlays falls into to two categories, patching the overlay and full depth 
patching. When there are just a shattered panel or two, the overlay itself may be patched. 
However, many times the reason for the shattered panel is because the overlay is typically less 
than design thickness at that location. If may be possible to remove some of the HMA, if thick 
enough, to achieve a thicker patch replacement. If the HMA is thin or has deteriorated, a full 
depth patch may be required. 
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Figure 50 – Shattered panel. Typically overlay is thin in these areas. 

 

If panels are moving, a full depth patch to the bottom of the existing pavement is recommended 
to prevent further movement. Many times, the old existing pavement may have longitudinal steel 
making it difficult to saw through the old pavement at the depth below. On the Clay/Dickinson 
US 71 project, the patch was pinned to the existing pavement below. These overlays should 
continue to be monitored to see if the panel movement has reduced significantly. 

Full depth patches were placed approximately every 500 to 1000 feet on the Osceola IA 9 
project in 2023 to prevent movement. West of US 59 the pavement seemed to exhibit more 
movement that east of US 59. A saw and seal project were also let on the Osceola IA 9 project. 
This project should be monitored for performance after the patching and sealing project. 
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Figure 51 – Full depth PCC patch in overlay 

 

Figure 52 – Patch, existing original pavement left in place and pins. 

Regardless of the type of patching, it is imperative to not add room on the ends to the patch. 
This allows more movement of the panels, leading to further patching issues. Patches should be 
placed tight to the next panel. 
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Figure 53 – Panel placed with1 inch gap. Do NOT leave space. 

 

Observations and Conclusions 
Based on review of overlays on the interstate and primary system, the following observations 
were noted: 

• Nearly all whitetopping overlays are in good condition, with minimal cracking and very 
little panel movement. 

• There is substantially less cracking when the overlay is placed the same width as the 
existing pavement. 

• Longitudinal joints sawed less than T/3 based on concrete placed causes cracking. 
• The 60-inch reinforcing steel over existing widening and tie shoulders has caused 

longitudinal cracking on nearly all overlays where it was used.  
• There are less issues with cracking when the smaller 36-inch reinforcing steel is used. 
• Condition of the HMA interlayer may impact project progress if issues are found during 

milling. 
• Unfilled joints cause issues with incompressible material and may be the cause of 

buckling with panel movement. 
• Leaving room for movement with patches promotes further panel movement. 

Recommendations 
Based on observations during review of concrete overlays on the interstate and primary system, 
the following recommendations are discussed below: 

• Place overlay same width as existing pavement. 
• Use 6-inch minimum thickness. 
• Use maximum size reinforcing steel of #4 x 36-inch length. 
• Use macro fibers at 4 lbs./cy. Fibers help reduce cracking and panel movement. 
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• When fibers used, joint spacing may increase to 12 x 12 ft on 6-inch for whitetopping 
overlays and 9 x 8 ft with 7 x 8 ft. shoulders on 6-inch unbonded overlays with existing 
widening (18-foot original pavement). 

• Fill all joints to prevent infilling. 
• Saw longitudinal joints T/3 – based on thickness placed. 
• Use full depth transition sections to existing pavement and overlay type change. 
• Use full depth patches at locations with panel buckling to prevent further movement. 

Since there have been some more recent changes with rehabilitation and designs with fibers, it 
is recommended to monitor the following projects to see how these changes impact long term 
performance. 

• Osceola IA 9 overlay with full depth patches and joint filling. 
• Tama/Blackhawk US 63 overlay with fibers and no reinforcing steel. 
• Marshall IA 14 overlay, reinforcing stapled over old widening unit and untied shoulders. 
• Plymouth IA 3 overlay with fibers and shoulders tied. 

The National Concrete Pavement Technology Center has developed several guides for 
developing an overlay design7 and specification requirements8. Use of these guides as well as 
recommendations found during this study should be implemented to improve overlay 
performance. 
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Appendix A – Iowa Primary Overlays Project Information 
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Google Map of Interstate and Primary PCC Overlays 
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Interstate & Primary Overlay Project History Table
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Interstate & Primary Overlay Project History Table (continued)
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Interstate & Primary Overlay Project History Table (continued)
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Appendix B - Primary Overlays Project Construction History and Review 
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Year 2006 Overlay Type Whitetopping 
County Montgomery Design 8” – 24 ft. CD 14 ft. HMA 

Shoulders 
Route US 71 Milling 3” milling 
Project NSHN-071-2(36)—2R-69 Interlayer Existing HMA 
Location U.S. 71 from US34 North 

to Cass Co. line 
Tie Bars n/a 
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Construction 

Some issues with HMA failing during construction.  Several areas patched with new HMA. 
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Review 2023 

Overall, in good condition. A few areas with cracking just off centerline (~4 to 5 locations). Some 
issues with centerline rumble strips went through transverse joints and were patched. 
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Year 2007 Overlay Type UBOL 
County Sac Design 4.5” x 28 ft. (7 x 7 ft. panels) 
Route IA 175 Milling ½” at CL – 2% cross slope 
Project STP-175-4(13)--2C-81 Interlayer Existing HMA  
Location Ida Co. line E to W. Jct 

US 71 
Tie Bars None 
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2008 Cracking 

Quite a bit of longitudinal cracking showed up the next year after construction. It was noted that 
the outside shoulders appeared to be heaving based on the cross slope.  
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Driving lane panel cross slope 2.09% 

 

 

Shoulder panel cross slope 1.31% 
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2017 Patching Project 

Many of the areas needing patching were not at design thickness of 4.5 inches.  Note in the 
picture that the overlay is 3 inches where patching. 
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2021 Review 

After most of the cracking occurred, the district filled the longitudinal cracks with hot pour 
sealant. Even with all the cracking that occurred early, the pavement continues to ride fairly will.  
There are likely areas that need to be patched. 
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Year 2007 Overlay Type Whitetopping 
County Cass Design 8” x 32 ft. (12 x 14 ft. CD) 
Route US 71 Milling 3” Milled 
Project NHSN-071-3(42)--2R-15 Interlayer Existing HMA 
Location Montgomery Co. line N. 

to Co. Rd G-43 
Tie Bars L-2 #5  
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Construction 

There were areas where the HMA was in poor condition and new HMA was placed. A shortage 
of haul trucks caused the paving machine to move slowly waiting for concrete. There are 
several areas where the grout box material was dropped into the pavement. These areas have 
major popouts from the light particles in the gravel source. 
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66 
 

2023 Review 

Overall, in good condition.  There are approximately 3 to 4 areas with cracking at quarter point. 
There are also areas where milled rumble strips went through transverse joints and blew out 
edge. 
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Year 2008 Overlay Type UBOL 
County Woodbury Design 9” x 26’ FD Inside Shoulder 

integral. 7” Outside Shoulder. 
Route I-29 NB Milling 2” Milling 
Project IM-029-6(183)132--13-97 Interlayer Existing HMA 
Location Monona Co. Line N to 

Sgt. Bluff 
Tie Bars #5 

 

 

 

 

 

 

 

 

 

 

 

 

Construction 
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During milling of the HMA, there were a few areas where the HMA peeled off the existing 
concrete.   
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Section 2 Cross stitching 9242 feet right, 3763 feet left. 
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Year 2009 Overlay Type UBOL 
County Osceola 

 
Design 5.5"x28' (4.5x4.5x5' long joints) 

Route IA 9 Milling None 
Project STP-009-2(21)—2C-72 Interlayer Existing HMA Surface 
Location IA 60 E. to L-58 Tie Bars #4 bars 6' @30" CTR 
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Construction 

Some issues with late sawing causing cracking off end of saw joints. 
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2021 Review 

Panels moving, especially west of US 59. Maintenance placed patches with foam on either said 
to accommodate slab movement. We noted that now the slabs will move even more. District will 
let a patching project to ad full depth patches in areas to prevent slab migration. 
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Longitudinal cracking 

 

PCC overlay in better condition east of US 59. 
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2023 

Project let in 2023 included 4293.3 SY of 10-foot x 28-foot x 17-inch full depth patching and 8.9 
miles of joint sealing for the entire project. Full depth patches were selected try to stop panel 
movement.   
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Year 2009 Overlay Type WT 
County Bremer Design 8.5" x 32' (12' with 4' Shoulder. 
Route US 218 Milling Scarify Existing 
Project NHSN-218-8(109)--2R-09 Interlayer Existing HMA 
Location Waverly Bypass Tie Bars Modified L-2 5’ bar 

 

 

 

 

 



79 
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Construction 
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2023 Review 

Overall, in good condition.  An area on the north end of the southbound lanes exhibits some 
issues at the joints.  There are a few random areas of longitudinal cracking in the driving lane. 
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Year 2009 Overlay Type UBOL 
County Fremont Design 9" x 26' (8' & 6' HMA 

Shoulders) CD  
Route I-29 NB Milling n/a 
Project ESIMX-029-1(75)16--1S-36 Interlayer 1” HMA New 
Location 1.5 mile N. of Co. Rd. J-26 

N. 1.5 mile N. of Co. Rd. J-
24 

Tie Bars L-2 
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2023 Review 

Pavement in very good condition. No issues with cracking. 
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Year 2009 Overlay Type UBOL 
County Mills Design 9" x 26' (8' & 6' HMA 

Shoulders) CD 
Route I-29 Milling 4-5” Existing HMA removed 
Project ESIMX-029-2(65)38--1S-65 Interlayer 1” New HMA 
Location 3 miles N. of N. Jct US34 

N. to Pottawattamie Co. 
line 

Tie Bars L-2 
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2023 Review 

Pavement in very good condition.  No issues with cracking. 
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Year 2009 Overlay Type UBOL 
County Worth Design 5.5"x28' (4.5x4.5x5' long joints) 
Route US 65 Milling 0.5” Milling – Paved Half Width 
Project STP-065-9(18)--2C-98 Interlayer Existing HMA 
Location IA 9 N. to Co. Rd 105 Tie Bars #4 bars 6' @ 30" CTR 
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Construction 

Overlay was placed half width at a time. 
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2013 Review 

Areas of cracking and broken panels. 
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2021 Review 

Areas of blowups due to panel movement. 

 

 

 

2023 - Patching project let in 2023 with 2536.4 SY of 10-inch full depth patching and 293 
patches by count.   
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Year 2011 Overlay Type UBOL 
County Chickasaw-Fayette Design 4" x 32' (4" x24' & 4' x 8" 

widening) - Paved half width 
Route US 18 Milling 0.5" Milled 2% 
Project NHSX-018-7(58)--3H-19 Interlayer Existing HMA 
Location ECL of Fredericksburg 

E. to West Union 
Tie Bars #5 bars 6' @ 30" CTR 

 

 

  

Sta. 346 to W-14 
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W-14 to EOP 
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Construction 

Placed half width other lane open to traffic. Used a modified drop off. 
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2017 Cracking 
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2021 Review 
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2023 

A patching project was let in 2023 with 10,221.09 SY of full depth patching by area and 1680 SY 
of full depth patches by count. The vast majority of patches were only the 4.5-inch overlay, with 
a few areas of 10 inch and 17-inch full depth.  
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Year 2012 Overlay Type WT & UBOL 
County Clay Design 6" x 24' (6' outside, 4' inside 8" 

PCC Shoulders) 
Route US 71 SB Milling 1 1/2 to 2 1/2" Milling 
Project NHSX-071-8(55)--3H-21 Interlayer Existing HMA 
Location US 18 N to SCL of 

Milford 
Tie Bars #5 x 6' @30" CTR - UBOL 

#5 x 3’ @30” CTR - WT 
 

 

 

 

 

 

Milepost Direction Existing Pavement 
Type 

207.92-212.88  NB Composite 
212.88-217.37  NB HMA 
207.92-212.88  SB HMA 
212.88-214.55 SB Composite 
214.55-215.33 SB HMA 
215.33-216.08 SB Composite 
216.08-217.37 SB HMA 

 

 

Over existing composite pavement 
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Over existing HMA pavement 
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Construction 
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2021 Review 

UBOL sections - Longitudinal cracking off end of reinforcing in the outside wheel path. Shoulder 
heaving. Whitetopping overlay sections in very good condition. 
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Shoulder cross slope 3.3%, Design 4%.  
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Whitetopping section 
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  Year 2013 Overlay Type UBOL 
County Grundy Design 4.5" x 30' with safety edge; 5.5’ 

x 5.5- x 4' long joints 
Route IA 14 Milling 1" HMA 
Project STP-014-6(31)--2C-38 Interlayer Existing & New HMA 
Location From 0.5 miles S of US 

20 N to IA 57 
Tie Bars #5 bars 3' @ 30" CTR 
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Construction 

Tie steel was glued down with epoxy.  

 

 



112 
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2021 Review 

A few broken panels in wheel paths. Some of these areas have been patched. 
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Year 2013 Overlay Type UBOL 
County Fayette Design 5" x 32' (4.5 x 5’ panels 24' 

wide & 4' x 9.5" widening) 
Route IA 3 Milling 1 1/2" Milling 
Project NHSX-003-7 (29)--3H-33 Interlayer Existing HMA 
Location County Line to NCL of 

Oelwein 
Tie Bars #5 bars 6' @ 30" CTR 
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Construction 

During milling operations, the mill removed HMA on the outside edge of the pavement in areas. 
Fabric interlayer was used to cover the exposed PCC pavement. 
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2017 – Cracking at 4 ft from edge.  Location of old edge of widened pavement. 
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2021 Review 

Cracking along paint line. Some patching. 
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Year 2013 Overlay Type UBOL 
County Lucas Design 5" x 32' (5" x 22' & 5' x 9" 

widening) 
Route US 65 Milling 1954 8.5” PC8 
Project NHSX-065-2(20)--3H-59 Interlayer 1” HMA Bond Breaker 
Location 
 

Wayne Co. Line N. to 
US 34 

Tie Bars #5 bars 36" @ 30" CTR 
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Construction  
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2023 Review 

Several areas with patches.  Patches were full lane width, with no midpanel longitudinal joint.  
Several areas with outside wheel path cracking.  Shoulder cross slope was 1.0 to 1.5%.  Fairly 
long areas in good condition as well. 
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Year 2014 Overlay Type UBOL 
County Kossuth Design 5" x 32' (5" x 24' & 4' x 8" 

widening) 
Route US 169 Milling Profile to 2% cross slope, 1” 
Project NHSX-169-8(59)--3H-55 Interlayer Existing HMA 
Location IA 9 N to Minnesota 

State Line 
Tie Bars #5 bars 5' @ 30" CTR 
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Construction 
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2023 Review 

Areas of broken panels with Durapatch. 
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Year 2014 Overlay Type UBOL 
County Poweshiek Design 5" x 32' (5" x 20' & 6' x 9.5" 

widening) 5 x 5 x 6' long joints 
Route US 63 Milling 0.5 to 1.5” 
Project NHSN-063-4(39)--2R-79 Interlayer Existing HMA 
Location Montezuma N to Just 

south of I-80 
Tie Bars #5 bars 36" @ 30" CTR 
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Construction 2014 

HMA was thin in some areas. 1482 tons of HMA added for stress relief layer. Issues with center 
line rumble strip blowing out joints. 
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2023 Review 

Lots of areas with longitudinal cracking. Some areas with broken panels. 
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Year 2014 Overlay Type UBOL 
County Cherokee Design 6” 12x12 & 6x6 Panels – 10 ft. 

shoulders. 44 ft. Total 
Route IA 3 Milling 2” Milling 
Project NHSX-059-7(46)--3H-18 Interlayer Existing HMA 
Location IDA Co. Line N. to IA 3 Tie Bars #4 bars 6' @ 30" CTR 
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Sta. 810+00 to 426+36 
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Sta. 426+36 to 639+47 
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Construction 

Placed half width. 
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Review 2021 

Areas of cracking at quarter point. Some broken panels. 
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Year 2015 Overlay Type UBOL 
County Polk Design 5" x 36' (5" x 20' & 8' x 9.5" 

widening) 
5 x 5 x 6' long joints 

Route US 69 Milling 0.5” to 2“ milling 
Project STPN-069-4(100)--2J-77 Interlayer Existing HMA 
Location 118th Ave N. to Just S. 

of IA 210 
Tie Bars #5 bars 36" @ 30" CTR 
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Construction 

Placed half width. Some random cracking off sawed joints.  
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153 
 

Review 2021 

Longitudinal cracking in wheel path.  
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Shoulder cross slope 3.5%, Design 4% 
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Year 2015 Overlay Type UBOL & WT 
County Clay Design 6" x 32' (9 x8' panels ML & 7x8' 

panels shoulders) UBOL 
6" x 32' (6 x 6' ML and 4 x 6' 
Shoulder) WT 

Route US 71 Milling 2” Milling 
Project NHSX-071-8(59)--3H-21 Interlayer Existing HMA 
Location B53 N to 15th St in 

Spencer 
Tie Bars L-1 #4 @30” 6’ – UBOL 

L-1 #4 @30” 3’ WT 
 

Typical Cross Section – UBOL 
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Typical Cross Section WT 

 

 

 

 

Milepost Existing Pavement 
Type 

188.13-190.29 Composite 
190.29-192.21  HMA 
192.21-193.80  Composite 
193.80-195.06 HMA 
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Construction 
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2023 Review 

Overall, both the UBOL and WT are in very good condition. 

  

UBOL Overlay section 

 

Whitetopping Overlay section 
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Year 2016 Overlay Type UBOL & WT 
County Clay Design 6" x 32' (9 x8' panels ML & 7x8' 

panels shoulders) UBOL 
6" x 32' (6 x 6' ML and 4 x 6' 
Shoulder) WT 

Route US 71 Milling 2” Milling 
Project NHSX-071-8(58)--3H-21 Interlayer Existing HMA 
Location Buena Vista Co. Line N. 

to Co. Rd. B53 
Tie Bars L-1 #4 @30” 6’ – UBOL 

L-1 #4 @30” 3’ WT 
 

Typical Cross Section - UBOL 
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Typical Cross Section – WT 
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Construction 
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Review 2023 

Overall, both the UBOL and WT are in very good condition. 

 

Whitetopping overlay section 

 

Unbonded overlay section 
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Year 2016 Overlay Type UBOL 
County Benton Design 5.5" x 32' (6 x 6' ML and 4 x 6' 

Shoulder) 
Route IA 21 Milling n/a 
Project STPN-021-4(27)--2J-06 Interlayer New HMA 
Location From E66 N. to just S. 

US 30 
Tie Bars #4x36” @30” C-C 
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Construction 
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Review 2023 

Overall, the overlay is in very good condition. 
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Year 2018 Overlay Type UBOL 
County Dallas/Boone Design 7" x 32' (12 x 12' ML and 4 x 

12' Shoulder) 
Route US 169 Milling n/a 
Project NHSX-169-4(63)--3H-25 Interlayer Fabric Interlayer 
Location IA 141 N to US 30 Tie Bars  
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Review 2021 

Lots of longitudinal cracking.
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Shoulder cross slope 1.2%, Design 2%. 
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2023 

Lots of longitudinal cracking.  Most have been sealed. 
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Year 2019 Overlay Type UBOL 
County Marshall/Tama Design 6" x 32' (6 x 6' ML and 4 x 6' 

Shoulder) 
Route IA 14 Milling 1” Milling 
Project HSPIX-014-5(81)--3H-64 Interlayer Existing HMA 
Location Co. Rd. E18 N. to W. 

JCT IA 175 
Tie Bars Shoulder not tied 
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Construction 
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Review 2021 

In very good condition. Shoulders do appear to be heaving, but no cracking due to no tie steel. 

 

 

 

Sta 33+00 Mainline 1.9% 
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Sta 33+00 

 

 

Station 412+00 
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2023 

Still performing very well. 
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 Year 2020 Overlay Type WT 
County Woodbury Design 6" x 32' (6 x 6' ML and 2 x 6' 

Shoulder) 
Route IA 31 Milling 3” Milling 
Project STP-031-1(43)--2C-97 Interlayer Existing HMA 
Location E. JCT US 20 N. to Co. 

Rd. C66 
Tie Bars Fiber Test Sections 
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Macro Fiber Test Sections 
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Construction 
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Review 2021 

Overall, the overlay is in very good condition. 
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Year 2022 Overlay Type UBOL 
County Cherokee Design 6" x 28' (12’ x12' ML and 2 x 12' 

Shoulder), Fibers – 4 lb/cy 
Route IA 31 Milling 3” Milling 
Project STP-031-3(11)--2C-18 Interlayer Existing HMA 
Location Washta to US 59 Tie Bars L-1, 3 ft @ 30” centers 
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2022 Review 

Overall, the overlay is in very good condition.  A few areas with random cracking off sawed 
joints. Issues with center line rumble strip depth and crossing joint. 
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Year 2022 Overlay Type WT 
County Plymouth Design 6" x 36' (6 x 6' ML and 6 x 6' 

Shoulder) 12x12 Test Section 
Route IA 3 Milling 2” Milling 
Project NHSX-003-1(106)--2R-

75 
Interlayer Existing HMA 

Location Lemars to Remsen Tie Bars L-1, 3 ft @ 30” centers 
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Construction 

Overlay was placed full width to be able to place shoulders as soon as 325 psi maturity was 
reached. Goal was to pave ~1 mile per day and fully open each section within 2 days after 
paving. The test section of 12 x 12 foot panels is located between Otter Ave. and Oyens Ave. 
(~Sta 1028+00 to 1038+00). 
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2022 Review 

Overall, the overlay is in very good condition. 
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Year 2022 Overlay Type UBOL 
County Tama/Blackhawk Design 5" x 32' (6 x 6' ML and 4 x 6' 

Shoulder) 
Route US 63 Milling 1” Milling 
Project NHSX-063-5(72)--3H-86 Interlayer Existing HMA 
Location Traer to 0.5 mi S of IA 

58 
Tie Bars Fibers 5 lb/cy – No Tie Steel 
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Construction 
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2023 Review 

Overall, the overlay is in very good condition. 
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Year 2023 Overlay Type WT 
County Plymouth Design 6" x 36' (12 x 12’ ML and 6' x 12’ 

Shoulder) 
Route IA 3 Milling 3” Milling 
Project NHSN-003-1(104)--3H-75 Interlayer Existing HMA 
Location Remsen to Co. Line Tie Bars Fibers 4 lb/cy #4 x 36” at 30” C-C 
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Construction 
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2023 Review 
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Appendix C – Old Pavement Resurfacing Designs 
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Appendix D – Iowa County IA 21 Whitetopping Overlay Test Sections 
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Whitetopping Research Location 
Iowa County IA 21 

STP-21-3(10)—2C-48 
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