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Introduction

lowa 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 project’ 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 lowa 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 study? by the National Concrete Pavement Technology Center at lowa State
University mainly concentrated on PCC overlays on the secondary system. Using pavement
management data, the research concluded that 89% of all overlays in lowa are good to
excellent. Another 2014 study® 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

lowa 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



Concrete Overlay Designs
The lowa DOT classifies concrete overlays in the following categories:

¢ Whitetopping — PCC over HMA Pavement
¢ Unbonded — PCC over Composite Pavement
e 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 lowa County IA 21 Research Project

In 1994, Dr. James Cable developed a research project* on IA 21 in lowa 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



Figure 3 — 8-inch overlay 12 x 15 ft. Joint Spacing

Figure 4 — 6-inch overlay 6 x 6 ft. Joint Spacing



Figure 5 — 4-inch overlay 4 x 4 ft. Joint Spacing

Figure 6 — 4-inch overlay 2 x 2 ft. Joint Spacing



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 project® 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 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 lowa 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.
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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

19



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%
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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.
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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 1-29 NB Unbonded Overlay (2023)
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Figure 29 — Mills County 1-29 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 projects®, utilizing Type Ill 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.

25



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 1-29 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.

Ei-JHT

4' Existing Pavement
' (Paved Shoulder}

4" Existing Pavement
(Pavad |der

=1

“Bar’ |Joint

L= doint

12" Existing Pavment ,| 12" Extsting Pavment

]

€ — &

12' Existing Pavment

12" Existing Pavment T o

‘Bar” [Joint
4’ Existing Pavement
—  (Paved Shoulder}

4" Existing Pavement
(Paved |der 3+

"Bar’| Joint

[=T =T

==
S e
| ;
’C'Em.
K
F
jo
i J:l.-nt

|
5 957 Full Depth Y
Typ. Paving Typs

Figure 34 — Full depth transition between overlay types typical

28



AEN: HE

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.

30



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 7z 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.
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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.

Transverse |Longitudinal
Length PCC PCC Fiber Sawcut Sawcut
| Begin Sta. | End Sta. feet Sy cY Ibs | Spacing FT | Spacing FT
43476 50+00 624 2079.8 359.7| 1438.7 6 6

142+00 152+00 1000 3333.0 576.4] 2305.6 15 12 ‘
152+00 162+00 1000 3333.0 576.4 2305.6 12 12 |
162400 172400 1000 3333.0 576.4)|  2305.6 9 12 |
172+00 182+00 1000 3333.0| 576.4| 2305.6 9 6 |
182+00 192+00 1000 3333.0 576.4| 2305.6 6 6 |
423+00 441400 1800 5999.4 1037.5| 4150.1 6 6 |

Figure 43 — Woodbury |IA 31 Overlay 2020 Macro Fiber Test Sections

In 2022, the adjacent Cherokee IA 31 whitetopping project was placed with 4 Ibs. 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 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
Ibs. 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 48 — Tama/Blackhawk US 63 Overlay with 5 Ibs. macro fiber per cubic yard.

In 2023, the Plymouth IA 3 whitetopping project utilized 4 Ibs. 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 129 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 1-29 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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A

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:

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

e 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.

e The 60-inch reinforcing steel over existing widening and tie shoulders has caused
longitudinal cracking on nearly all overlays where it was used.

e 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.

e Unfilled joints cause issues with incompressible material and may be the cause of
buckling with panel movement.

e 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:

o Place overlay same width as existing pavement.

e Use 6-inch minimum thickness.

e Use maximum size reinforcing steel of #4 x 36-inch length.

¢ Use macro fibers at 4 Ibs./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 design’ and specification requirements®. Use of these guides as well as
recommendations found during this study should be implemented to improve overlay
performance.
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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 | Tie Bars n/a

to Cass Co. line

Shoulder Materta 2
jicy]
Extsting Shoulder~————

12

@

JWIWI///W//MMWW#
. Existing, P

E" PCC OVERLAY

uamert

-
@ ?_*_. Slope (D r Slope (1) s

-,///////l"////lll&/.'///flmlllﬂllltln T

@
~——— Shoulder Matertal
— Existing Shoulder™

HILLING
TESIGN FATES TAELE OF DESIGN OUANTITIES Per Station T
LOCATION MILLING | CLAss 13| " PoC
@ @ @ EXCAVATION] OVERLAY
ROADH IOENT [FICATION STATION TO STATION inchen | irches | Foet | toms | Ertuse (D] 8
us 71 A0+10.00 27+50.00 ] [ 24 B0 9.5 2BE.ET Tyt
5 71 270,00 620+00.00 E] 3 | 2t | 438
[ B20+00.00 B4 300,00 a ] 34 6163
s 7l £ 00,00 E&1=77.00 E:] Kl 24 435
figless

(T} Farishod shoge shall match e-asting pasement eecept thet the racinum allowbis

wlope 1s 30 T,

directad by the Engirser Lhrogh areas of special shaging.

(T} Sheukder material a8 spaciliad alishire |0 these flam
Eap Typical T153H fer mere debals.

(2} Top 4" of eststing shouber marterial wi
Tap 1" of wststing shouMer material wi
Shaulder w1l b recomstrucied as pee Typlcal F1534
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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 A 175 Milling V2" at CL — 2% cross slope
Project STP-175-4(13)--2C-81 | Interlayer Existing HMA
Location Ida Co. line Eto W. Jct | Tie Bars None
us 71

oY ® LY Jol

e T : e

Excavation

Existing | Pavement

A —

Edating 2 L (PCC OVERLAY, BE ) asting 2 15';“‘?”"
o g Vitcening Shdrain
LUnit Unit Preposed
TABLE OF DESIGN GUANTITIES Per Statson
LOZATION PCC_OVERLAY, [PC A g | CLASS
ROAD IDENTIFICATION STATION TD STATION @ @ g:: »L@- &aﬁ“&] unE E&h s 1 & u]tau..@
A 175 (v, 1) 2373457 2533+60.1 F: 2 145] B.D 11.1 46,91 2B6,6/ 4,32
A 175 [Div. 2) 75334801 ZEREOD 78| 2 |45 B.O 11.1 46.51 6667 | 4.32
A 175 v, ) 2568400 2575+51,7 45| &0 101 45.06 PR L] FA
A 175 (D, 2) 85+20.0 |00+E0.7 Fi 4.5 8.0 1.1 45.06 288.89 | 2.
A 175 v, 1) 00+60.7 3324936 F; 45| B0 11.1 4691 266.67 | 4.32
39 D, 2) 3529 7425, 1 E: 4.5 6.0 11.1 4691 26667 | 4,32
Notes: 2610
Refer to tabuation of superelevated curves and Stancard Rsed Plars for MODIFIED
@ addl Lonal wmﬁ‘m ey weated curwe,

(@ Sheulder naterial as specified elsevhers In thise plans; refer 1o typucal [7135]
o B.01 for “Type B’ Gravular Surfaced Shouidens.”

(@ Gusntity includes PCC videning urits to be placed with PCT overlsy and based on 5 bch
thickness for Iragularities.

Ml the extating L pavermot %* a1 certariing, and 1o 8 L extapt 30
G)mdm m“ammmlm-!. cron shpe

() Incldes Both sides.
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54




Edge of
Existing Slab

Edge of
FProposed Owverlay

Granular
Shoulder

IA175/1A39

28’ =
’&12‘%1%12“
&
A : »
|
oy |
A Toaral] 1 »

'anel |
|
» |

| T'wl*

Typical

| ane|
|
T
|
|
|
|
|
|
|
|
|
JOINTS

Sawn
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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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! |
} — (L TR 7 )
Spectal Bacefull | Swarain® L FIORG

Year 2007 Overlay Type Whitetopping

County Cass Design 8” x 32 ft. (12 x 14 ft. CD)

Route uUsS 71 Milling 3” Milled

Project NHSN-071-3(42)--2R-15 | Interlayer Existing HMA

Location Montgomery Co. line N. | Tie Bars L-2 #5

to Co. Rd G-43
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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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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 [-29 NB Milling 2” Milling
Project IM-029-6(183)132--13-97 | Interlayer Existing HMA
Location Monona Co. Line N to Tie Bars #5
Sgt. Bluff
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7" PAYED SHOULD

Construction

(7 Pawd Swulder Allervales, Sew Tywilcal 08-1 wn Sweet BOE b——

(L} Poulder nuble stelp requireds Befor 4
Swuls WO awl UL Mo devath,

@"L-f" Infret roquined
Ser Sterwend Aved Plen AH-51,

() 1he median shawider May be plated
with the 26-ft. wide 1-29 HH maln

IURA PreraRranL.
(¥ For the PCC altarmate, we L-17 KT-1%

ar G1-1" jaint,

Ser Slandsrd Road

Plam BH-BL.
[:‘:‘J'I.Ii-l: and protact existing subdrains

@:‘F'llillllv.n| grage 1or this preect 15
ocated on the ceterine of the NB laras.

Use “L-2% "W-E7 wr "HT-2% julnlx

Sxe

Standan] Bosd Flan FH-31.

68

AND 7" PCC PA



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
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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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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 UsS 218 Milling Scarify Existing
Project NHSN-218-8(109)--2R-09 | Interlayer Existing HMA
Location Waverly Bypass Tie Bars Modified L-2 5’ bar
| § Roadway
-0— ' ®—
Lz Do n",
% ®..-—s'|ope ! (IS@F,@@_,
1
S FEC OVERLAY )

I—;’zs' WIDE_EXISTING HMA PAVEMENTY
L " PAVEMENT SCARIFICATION - MILLING

Design Ouantities (3) . » Moy a Bid liem
Location PCC *Pavement Pavement
®|® (@ © ® @ Pavement Scarification Scarification
Road [dentification Station To Station Inches | Inches | Inches | Feet | Feer | Fomt Sa. Yo, 5 ton Tom
Northbound Lanes
U.5. 21 319+44.00 328+25.00 SIS 1s I ] 6 3132 2838 223
_ 0.5, 21 336+75.00 496+66.38 S 1S LS | b ] 56,858 46,197 3638 |
us. 2 506+25.00 514+52.97 S5 |1s|1s 5 | 6 2944 2392 188
u.s.  523+36.66 550+63.78 S5 ns|1s 16 | 6 | 969 7878 I eer |
.5, 559+64.78 658+85.00 8.5 .5 5 6| 6 35,236 28,629 2255
= us. 21 666+85.00 —713+85.00 BS5 |115] 1.5 16 | 16 | 6 16711 13578 1069
Southbound Lanes
| s, 21 311+26.00 496+66.38 B85 [115] 15| 16 | 16 6 65,921 55,854 4399 ]
U5 218 506+25.00 514+83.43 S| 15|15 | 18 | 16 | 6 | 3052 2980 195
US. 218 523+67.12 550+63.78 _ 515|155 16 | 1 88 7790 613
u.s. 218 559+64.78 658+85.00 S [1LS] 1 | 1 35,236 28,629 2255
S, 218 666+85.00 713+85.00 S5 (15[ 1.5 1 1 16,71 13,578 1069
TOTALS 255,085 209,843 16,131
X BT
N T T T Y A A T T T 0 A O Y p
!.‘r TEEEEEENNE TR Y 3
L2 . . ~y Traffic —= , 12’
Jaint Ay - ' N
(Y 1 T O O T T N P et 1{E
Fraprrirrrirraprrr i T e npgre e T T rrTper )T
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L-2 I Traffic = ) 12
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(RN P e e e e e e IlIl ir 4"
- 4’ e ' e 14"
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DETAIL "A"
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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 [-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 Tie Bars L-2
N. 1.5 mile N. of Co. Rd. J-
24
. € Roodvay 4.0
-m-gﬂ_ - E:_L 127 Traffic Lene _ ® n C
L-2 Jaant T KT-2' or (T
o M, FRIFILE GAALE ? L2 Jout . L
?_1—- 2.0 [ ——a 21— }I - .0
L ]
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T

{Existang 8" CRC Pavamant ) P
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Pr“""}’,’fﬁ Sum:’::n
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f‘, @ I:.E.J 1" HMA Bend Braskar
et
chen | Inchen | Feal
SR ( Full Depth Faved Shoulder Alternote, Refer to Typical 7125 or 7126, ——
an linnm
TION TH e B 7 | s | (e
LOCATION NORTHBOUND LAMES .‘J-l"':j |\r:|:| (L. (U_H I:-EJ
ROAD IDENTIFICATION STATION TD STATIOM Feet | Fomt Irchen | Irchons | Femt
1-29 KEL 806+00 1016+00 B4 | Lag .0 | 100 | 80
1-29 KEL 10&0+00 1043+50 G4 | Uag .0 ) D | 8a
1-29 KBL 1047430 1120400 4 | g %0 | 10,0 | 80

WOTE: Station eguatiien: Sta. 975+20.92 Back = Sta.| 985148.40 Ahdad.
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2023 Review

Pavement in very good condition. No issues with cracking.
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— 1" H4A Bond Braskar

{Full Depth B Poved Shoulder Altarnate ——————————

TION MR THEDUN

LOCATION WIRTHBOUND LANES {"__r!.-:] @ fi_:. (_T‘;. @ @
RODAD TDENTIFICATION STATION TO STATION Fooi | Foon | Bnodums | frubems [ ruben. | Fomt

Mills Ga, EQM: 5TA. BES+ES.30 = STA. BE0=7 .80
1-29 MBI TO1+30.00 BE24E5. 16 0 | WAC | B0 [ 9.0 ) 00| 10D
BEISSE.E3 Q444440 0 | WAC | 5.0 [ 9.0 )00 LoD

Fott., Ca. EQM: 5TA, 944+44,40 = STh. DO+00,00
1=29 MBL Qo+00.00 E+24.60 30 | WAC | 4.0 | 9.0 ) 00| 10D
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Year 2009 Overlay Type UBOL
County Mills Design 9" x 26' (8' & 6' HMA
Shoulders) CD
Route 1-29 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 Tie Bars L-2
N. to Pottawattamie Co.
line
Q_ Aordway
B : - 120" Traf fiz Lone - L20F Traffic Lone . @ -
L5 ot flerBploe o XT-2 o D
(@ N PROFILE GRADE ?@ T2 Jount L
et 2,111 s 2O b 2.0 — j' oy
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e, P RN, A AT AT AT 1 L [ e A
"'l-.__‘_‘_‘_‘-‘-“
_-_-_-_-_-_-_-_-_-—-—
":E:ﬂi‘h:g M8 Shouldar ) T {Emsting HMA Pavenmant )
I:_-Etumng B* CRE F'mrr-ant?f' m
— Povemant Scarification - Milling 1 @ = Elum:rg:n
—{PLC_Ovarloy Pavsment )



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 IA9 N. to Co. Rd 105 Tie Bars #4 bars 6' @ 30" CTR

Milled Funble Strip @ - {0 - @-5‘3 Milled Runble Strip

@

Shoul der

@ @ - D, -
Shosdder = ?-4-— stepe (D) | siope (D _.F-’z

| Exdsting | Pavement (1)

UNSOKOED PCC OVERLAY
MILL EX. SURFACE

TABLE DF DESIGMN QUANTITIES eer Lnunm@

LOCATION @ @ @ @ @ PLT VERLAY PCC OVERLAY
OMC {Furnish)| GMC (Place) REMIRKS
ROAD IDENTIFICATION STATION TO STATION Inches | inches | Fest | Inches | Fase D T, 53 Tde

LS 65 2329+00.05 2331+25.05 DE|S50] 24 [ B.0] 4 129.2 800.0 225" to BOP
VS 65 2331+25.05 2434+22.00 DS S0 24 | BD] 4 4405, 1 28137.9 BOP to lst Bridge Approach
LS 65 2436+=14,00 244 7+3.05 05 |50] 24 | B.O] 4 626.0 /722 End Znd Bridge Approach o 1st Reconstruction
S 65 2462=75,00 25 ra+g .00 D5 |50 24 | 8.0 4 E4E0.7 40113.8 End st Reconstruction to Town Sectlon
LS &5 2575+61.00 £h# 328,00 0 150] 24 | B.D q f4B2.0 19,082.7 Town Sectlon
s 65 2629=28.00 2EET+38.00 05 |50)] 24 | B.O) 4 2120.5 13,546.7 Town Sectlen ta 3rd Bridge Approach
=H 2EE9+28.00 2767+08.00 05 |S0] 24 ] 80) 4 S427.7 3, 766.2 4th Bridge Approsch to Sth Bridge Approach
LS 55 27HE=EZ,59 2008 +06.00 05 |50] 24 | BED] 4 G625.8 43,1040 End Znd Recanstruction to 225" from EOF
s 65 200%-+06.00 20743100 D5 150] 24 | B.O) 4 129.2 a00.0 2es" to EOP

370th 5t. Total Area = 2094.5 5.7 228.3 Ouantity subtracted to get TOTAL

F0th St Total Area = 20518 50.7 224.0 Ruantity subtracted to get TOTAL

430%h St. Total Area = 2094.5 50,7 2283 Quantity subtracted to get TOTAL
TOTAL: 29 304.0 183489

Rioitas: HadiFied

@ Fintshed slope shall maich eststing paveent ewxept that the rasdsun o oable
kw3 3 mordmor allosable sope 15 L0 Section may be modified as direcled
by the Englrear thragh sress of spaclal shaplng

Refar o tabulallon Nsting of supemlevabed yres and Sasdard Fosd Flans Mor
acditiora| requirements through supsrelevated cures,

() Refer to sther drasangs for detatls of shoukder design and constructisn,

@ Refer fo Standard Aoad Plan BF-190. Subdeain on one side onbe

G:I PLL Pasement with PCC ideming Uruts and HHA Beserlacing

@ (uantitbes include partialty paved shoulders besed on T2 of B.5 inches for frregel arities.

(B Sen Typscals TL-1, TL-2 and *J' Sheeta For locstsons vhere G 15 cemntied For turm lnes.
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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.

B e e

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 | Tie Bars #5 bars 6' @ 30" CTR

E. to West Union
{© L & D)
st ® | e

Exlsting E"{10" AMA Pavemert
Existing ™ FLT Pavement

4" Unbonded PCC Dverlay

05" Pavement Scarification, 2% slope

= AN e )
L) Overley Ousntities 2) Pee Statizn (5)
Lacaticn ~ = = | h- = | e |
GIIOINGREGIEG 7 PO @ |8 | @ tranuler
- - Class 13 Dvarlay Shewlder femarks
Aead ldentification Station To Statlon [ocheodinchod Fees [Foel | Fopt [ Cu Yo Cu. fols fochee[Feor [Fue Ton
us 18 346+55.4 A16437 4 0.5 3z & 16 1235 49.38 4 4 & 3387
(] [ER TE+EE.I i |05 % [16 [18 | 1235 0.3 EI I T
[T EEIA) TG |05 % [16 {18 | 1235 +5.38 4 14 |6 [ 32090
Us 18 99492.9 100+42.9 Yarl | 0.5 3z B 18 1235 54,32 4 4 B 35.87
] T00+iz.3 108+58.E 5|05 3 [ 16 |5 | 1235 59768 EI I I v 2
s 18 |DE+EE.E 109¥18.6 Varl [ 0.5 | 32 [ 16 | b8 | 1235 58,52 4 |+ [ 6 | 5587
(] 0+ 18,8 ELEREE] T (05 3 [16 [ 18 | 1235 0.3 E I I
T REFEEH T0L+ETZT P I P R 538 FE S A T
Sta. 346 to W-14
2 + + = - 4" Maw Widening
[ g 5 11 c i
(=] (=] [=} o ] E r I: _
2 2 = 2 =
ol x . - .k = 2" 01d Widening
= "Bar ol & 2 Bar Jaint ol ;
= |: o
.[ ‘¢’ L doint Z o
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o - ' P L P i i d [ 4k
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. o o — . —_— —_— .= —
J ia ot HY - o Int Fa ( 5.0
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3
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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 11/2 to 2 1/2" Milling
Project NHSX-071-8(55)--3H-21 | Interlayer Existing HMA
Location US 18 N to SCL of Tie Bars #5 x 6' @30" CTR - UBOL
Milford #5x 3 @30" CTR-WT
Econmmcton . Mateh Line EEa e
’JJ:]; -0 O | "-«T“
ot —H EXISTING FAVEMENT
T Granular M \*--___ENGTINGF-'.\-'EMEu'r_:Fl_E_:-c.lsTlhc- e
Shaou jder | GRAMULAR SHOLILDER
0% . ( Trec oy H

( B POC SERULDER

{14 to 2 * Pavomont ScarHeathoe)—

Pt sk .
o Flnknhed slega 1o be 2%

\ j
| (" VAR, PYMT SGARIFIGATION OR, (4] |
X \ CLASS 13 EXCAWATION T0 FIT 8" SHLDR™ X
| Sactlon smowm In e dirsothon of traftle. |
1 1
- BEGIN END () '
| JE2%F] amamom STETION | oo |
=8 :

' [WE_ | 59405 | 9940795 [varied !
| LT ST aries |
! i SEF 19,53 H9HE L3 Warled '
| [ [ 99+9L.BE | 535+00.00 |varleq |
1 1

1

Feler o ttdatlen belng of supssleuniss cunees and Slanded Rosd

AL Plans for acclibenal regolramaens through suporobesried cunes. .
'—-—5—-— @ Seo Tab 1101 for areas of sukihg poved shoulder,
B T |

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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k ] c = 2| Rarl uaint £ > i ew Shoulder
‘Bar’' - o] e -
2 . [ ] e 6
C'lJeint ,
= — 12' Old Pavenent
c oyt Ly = = gy r.x c
= o orl L e = = — g8 jpor U = 1 ;.
= =5 = . =]
) = o & o ( 6
‘c’ ‘C'|Joint N
- - — 12" 0ld Pavement
) N S 6’ - -l 2 6
Bar o Twp. § Typ. |E E =] ‘Bar'lJoint | Tvp. is |
o o =] o o I
— — = = = A Proposed
i s ) i ) FCC Shouw lder
. 12°
Typ.
4.0° (., 12.0° I 12.0" AD .0’ I
B [~ i 1 7 1 1
\ {
.__|_|_In.|. PCC Unborded Overlay 1,-"_|_|__.
T
. ~
: —4.50 "= Existing A.C.C. Resurfacing b 4 ‘:'n_"'h o
Qld Ol
P.C.C. Origtnal P.C.C. Pavement P_'l:”-"
Widening Widenlng
Lnit Unit
N 9.0’ | 9.0’ L 3.0
[~ b 1 1 1
Over existing HMA pavement
k *é E *5] E Barl Jaint E > _i Proposed PCC Shoulder
[=] o
—] = = = —=
; ‘Bar'l [ 0 [ ] S 6"
= £ ot — 12° Existing Pavment
1 : : I3 Tl
L) - 3" = = -1 ;_
{ o & B O ,
i ' e i B i 5
- PN PN L elnt — 6 — 12" Exlsting Pavment
‘Bar” | Typ. | Typ. Typ 6
‘Bar ‘| Joint 1
E £ E E £
=] 2 = ° 2 6’ Proposed PCC Shoulder
[ ] [] [ £3
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12.0°

t
|
-]

PCC Unborded Overlay

Existing AJC.C. Resurfacimg

Extsting 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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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 A 14 Milling 1" HMA

Project STP-014-6(31)--2C-38 | Interlayer Existing & New HMA

Location From 0.5 miles S of US | Tie Bars #5 bars 3' @ 30" CTR
20 N to IA 57

@
| = | Minimum 0 § (T —inimum | |
— — Thickness 5 Thickness
5 ) Shaulder Matertal —|—_ '..':'—~—| 4.5 renis - 45" ~——|— (5} Shoulder Haterial
b - (] D .. " (03] . - (5) Shoulder Materia
= L vl ] -
Existing Shoulder ———h\ @)—-.\ u —— - =-5Ic|pe fr Slopt _meeugen- ———|——Exlsting Shoulder
. PN - T 1.5% Slope e —
TEWNE Oanaie - Extsting Pavemprt - 5-77_-"7,1-
/'L"' S5 [y {Post._Pavement| Scarification) 0] =N - E
e ENT Gl 13~ el - ™~.Cl. 13
Excavation Ll |-‘- Eq'?:pﬂii?l l?: 'EE;!;_“I.:!EI cross slope) @ |-‘_ Excavation
1" Thick HMA Stress Rellel Course, Proposed Subdrain
[proposed 1.5% typical cross slopel —I5ee tab for locatans)
Lecation _ . H\@ N - Overlay Ouentities fPar Locatiend -
st | e . \ =
®E| @O ® (2] Tack (B} | Stress FCC FCC [ @ @
- Clags 13| Coat Relief Ovarlay Overlay Remarks
Road Statian Ta Station Tnchedlnches] F: Feet | Feet | Cu, Yds Gal &, Yos, Cu. Tds. g, Yot lnches Feet [
T 14 EF ] EEL See Typical HMAT on sheel B.
Th 1F ] SAE+30 T &5 %8 | Varl] VarL g TR L ) 5
Ih 14 JEGT30 3200 1 4.5 4834 Varl] WVarl, [ 9.3 4 3
UL JAZHID TEIHDT T 48 0| o 7 509 LA ) 3
T i% FETHID SO0 T &6 30 o[ 1 525 an # S|
Ih 14 S00HID STE450 1 4.5 a0 14 [ BOZ 9.3 4 3| (B)
UL FIELED] EHEFED T &5 Ju| &) = 11 LA ) 5
In 14 SEA+Sl BIE+OD 1 4.5 n [E] I 501 9.5] 4 3| (B
LK) REL] EIHOT I 4.5 k(1] L) i) T 3.7 L] 3
Th 14 BaHID ESEHED 1 4.5 D] (1] 1] R 4 3
Ih 14 E6+50 [ 1 4.5 an 14 4 310 4 5
A 13 ER5HI0 TEE+DT 1 a5 kL] I I ] L] 5
SET 4,422 18,6774 119,469.3
T4 14 TdE+HID TET+50 See Typical H¥A] on sheet BL2

Froposed Long. Joint B Existing Edge of Favesent

Safety Edge ™

= = - i # = £ per PY-3
B R B/ g ki k| 4° New Widening
& o o ! o o o £.0 {4.0'% 5.5' maximum throughout }
.4 .
‘Bar’ Joint
3 Typ.
15.0°% 5.5 max tmum| throughout ) 5.5
_ —| 11" 01d Pavement
‘C" Joint (5.0'x 5.5" maximum throughout |
5.5
i .z 2 Al B or C 2 .
5 5.5
) - — 11" O1d Pavement
C* Jount (5.0"% 5.5" maximum throughout §
5.5
5 Ty
(5.0'% 5.5"maxisus throughaut |
u " . h\ . Rar _nlm:—_ " 4.0
a H] a0 5 5 5 )
= 5 8 \ - o = 4’ Mew Widening
) i ) Y z ) s [4.0'x 5.5" maximum throughout }

Proposed Leng. Joint & Existing Edge of Pavesent
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Proposed Final Paint Line Spacing

L 305 12" | 12° 3.0
| 4.0° 5.5 5.5 | 5.5 L 5.5 LN
| | | | | |
Safety Edge - Safety Edge
per FY¥-3 - | poc [averley | per PY¥-3
wm throughout } " drgiral 2.0.C. Pavemant
" a BII
10 | | 10"
- =~
| 3.0 ] a.0 | 8.0 | 300

Construction

Tie steel was glued down with epoxy.
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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 & 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 Tie Bars #5 bars 6' @ 30" CTR
Oelwein
Match Line E Match Line
—at | |} =2k 2%— | 4%
L 72 ... Exsting4s5THMA - T
x-\???:?::;//()lass 13— . __E_x!s_!l_ng_?f' E{i'(_:_'_ . ___J___ N
Zl Exc. L (5.0" PCC OVERLAY} o — Top of Exlsting

W T ee TS

{ 9" PCC WIDENING )

op of Exlsting — (3" PCC WIDENING J— || ]
Shoulder (057~ 1.5" PROFILE MILLING )/ Shoulder
Subdraln rSubdraln
45 BAR #5 BAR
[ 30" CENTERS 30" CENTERS [
i i
3R_Owerlay_
MCDIFIED
STATION TC STATION
677+22.20 T85+50,50
T91+45,50 1002+44, 54
1007+77.46 11240000
Longltudinal Jolnt; See BB for Jointing Details
Transverse joint:  See B.6 for Jolnting Detalls
“ E E E E E f T_-i' How Wadaning
.f: Bl Bar’ K, 2 L, ‘Bar g J " [ 5 01d Wadening
| T
:, o L & o = - & |45
| = c = L = I"l— 10ld Pavement
\ C| = |- \
\ 3 = 3 | 45
T S B or IC! = I I
{ 7
\ O Tg:,' TGI O . TE: O | A
: | yp- 'JP;J - . i — | — 9 0ld Pavesant
[ T c g = = [ as
- 3 9 9 Bar’ EEN
/ i i i a / ¥ 01d Waderang
D O P s P I rr
i - - - - = | 4" Meow Widening
Q) 12
Tupn
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E

e 4.5 4.5 4.5 45 s
ra—tBl e AL Unbondad Duarla -
]’fm"r \Lﬁ\ﬂ‘r Existang AL.L. Resurfacing fgﬂ'/ ™ Eaf

|}1|3Ln=|. B.L.C. Paverant

"yl
014 P.CE. Widening Umit —] [™~— 014 PLL, Waderang Unit

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.

117



2021 Review

Cracking along paint line. Some patching.
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Year

2013

Overlay Type

UBOL

County

Lucas

Design

5"x32'(6"x22' &5 x 9"
widening)

Route

UsS 65

Milling

1954 8.5 PC8

Project

NHSX-065-2(20)--3H-59

Interlayer

1” HMA Bond Breaker

Location

Wayne Co. Line N. to
uUs 34

Tie Bars

#5 bars 36" @ 30" CTR

1% Travelway

3 N & 1 11 Exlil, Lt Wikt

h | 41 Exlit, Lana Widi

Edge of Existing Pavement

EIFAE N IRV E T
NI EE NN N

5.0°¢ 5.5" maximum

15.0"% 5.5 |max imum throughout )

Longitudinal |
oint
= = ‘.—.I B oor &
.‘ ClLongitudingl
e = o ant =
‘Longitudinal
int

I I SO I S
ol ﬂ

[ TH | dl
- - - / - "
5 \ € € / 5 €
) ! On Cente
Edge of Existing Pavement pac

119

A New Widening
[5.0°x 5.5 maximum throughout )

11" Old Pavement
% 5.5° maximum throughout )

° New Widening
x 5.5° maximum throughout ]




Proposed Saw Cut Spacing

.50 55 55 ® 55 55 50
- 3,5’. PCCOI‘.,IS:;J;ded_|| | l. 3_‘5, |

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"x32' (5" x24'&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 Tie Bars #5 bars 5' @ 30" CTR
State Line
[

Granular Shoulder —|—_ _ W

| (5}

5"8" HMA Pavesent

TH"-10" PLO Pavement

Unoonded PCC Overlay

Unbonded POC Overlay

—— Granular Shoulder

——Existing Shoulder

) . & Subdratn
'~ Pavement Scarification Ml to Profilel, 2% cross slope
Lecatian Overlay Quantities Per Station
o Class 13,(Z) |Unbended PLC | Unbanded PG | Scarlficaticn & @
- - Excavation Oyerlay Furnished Dvarlay [ Remarks
faad Identification Statlen To Station Cu Tds 5o, Yo, T vd Sq. Yos |Feor |Faer
Us 169 4HI0LO A44455.0 4.3 3556 56.8 265.7 [] 2
US 169 45900 4 10+44.6 9.3 3556 56.B 2E6.7 1 2
[TEGE] 410H%4.5 411+74.5 9.3 J55.6 56.8 265.7 [] 2 SLPERFLEWATIOH TRANSITIIH
[T 4114748 A1EHJ00 3.3 J5LE o) 2857 [] F SUPERELEVATED
H t E t £ | 4 Mew Widening ;nel
3 3 8 3 A [~
D) 'Bar’ B P D] ‘Bar’|Joint [ 27tk Widening &
5.0
JI ‘o-1" ‘0-1] Joint (
2 - = 2 5.5 10" Original PCC Pavesent
glB aerl0-1c Ml = B o D-1 =1 . £
b 5 o 5.0°
olp-1t o o-1] J L
0-1 = = O-1} Jaint 3 N :l— 10" Original PCC Pavement
\ 'Har’ Tvn Typ. “Bar*|Joint | Typ \J' . .
] E £ £ £ 27 Hk Widening
3 3 z 3 S Y so—
i i Y i T 4" MNew Widentng
@ 0 -
Typ.
6.0 (o507 0 507 5.0 5.0 6.0 |
5 [ [ I I I L
[ . '-‘L'I.' Unbondsd II'J'.'EFIH'_-.I I |

L 3,50 ——

Existimg HMA Resurfacimg

— 3.50%]

",
1.50°

126

HMA friginal FLT Favement !'H'"
Widening Widening
Urlt / \ Unit.
2.0 | 3.5 | 6.5 | 5.5 3.5 2.0




] [ ———
-T- -_ —t
5.0°
‘0-1' ,Suol@ 0-1° Z
15" 30° 15"
( 5.0°

P T lﬁ’i Pl

BRI

Spacing

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"x32'(5"x20' & 6'x 9.5"
widening) 5 x 5 x 6' long joints

Route US 63 Milling 0.5t0 1.5”

Project NHSN-063-4(39)--2R-79 | Interlayer Existing HMA

Location Montezuma N to Just Tie Bars #5 bars 36" @ 30" CTR
south of I-80

Existing Shoulder

o~
Extsting HMA Resurfacing »

0
G
o ?4.9. 2.0% Shope
—

------ Extsting Shoulder

= Existing HMA
Base Widering

Typical Pavesent Scarification Mominal Thickness) —

Emnn; 10°-7"-10" FCC Pavement
ith 154 typlcal cross slope)

HT“NT‘W—?M
Extsting HMA

Base Widening

() shoulder Matertal —
Exasting Shoulder —

®
b o : g
2F - —
5.0% Min. Thickness (5 5.0" Min. Thicknass —
— i o . @ — (1) Sheulder Material
_&_ | { L / —geen 21 Sl0p8 2 Siope > | {/7/- —Existing Shoulder

TR,
M Class 13 /

Excavaticn ~ Evi=|

” ~ Ewsting[Paverent (20° Wigthl .
Fost P:w‘- Scarification) 3
Proposed Urbonded P

LT Dwerlay

" 1) ‘, - (after proposed pavement scarifleation)
fosstble Extsting —"' \ for Proposed HMA Strees Relef Course
|__Extsting HMA

(A Stop/Resume at Bridge Approach Pavemerrt
) In area of K8 Chimbing Lane
(C) In area of 5 Climbing Lane

UAC Remalning HMA Resurfacing

“Base Viders ng

132

Extsting HMA _j
Bass hloer'wq

o [
o T

‘\ | S
Class 13 E

Exavation Fh

| 1 Po:Jble Extsting
ubdrar



Ex1sting Edge of HMA Widening Pavement

n’l.l —_
7
H £ J.’"’f - € 2 5.00" Widening
____j____i B __':=; .E': .E': 60 (5.0%% 6.0 maxtmum throughout |
o ) I )
12 5 Y B A I
SN L R
5 Tyo.

15.0"% 5.0" qaximm througfout ]

|

10" O1d PCC Pavenent

‘Ld-1" Joint (Y (5.0 5.0" maximum throughout )
%.0°
" " " - -
£ £ - £ £ 3
—_—— el 2 B’ ar 2 2 g i
. L1 Jeant 7 - o
5.0'
_| 10" 01d PCC Pavement
Ld-1" daint( 15.0°% 5.0 maximum throughout )

5 Typ.

5.0

0 Widening
(5.0 &.0° maximum throughout )

15,07 5,07 max imum throughout )
b2t |3 F [+ 4 824 |F 4
”»Ulntl % ” ” | " g Joint " .

= y =

ta

15" 30"

i —
|
|
o
|
vl
T
|
O Jount
C'Jauns
L' Jan

A On Center
\ Spac tng

A\
Existing Edge of HHA Widening Pavement

Proposed Final Palnt Line Spacing
L 40 12" | 12° L %00
| [ I | |

Proposed Saw Cut Spacing
| 5.0° | 5.0° | .00 5.0 1 2.0 G.0" |

T T T

PLE Unbanded Overl ARV S s i
ey Extzting HH.A, T gz Tord Bregeer)

+w  Driginal ®ELZ, Pavenent

y -
Existing HMA -

Widararg Lrat 2.5 400 B0 B0 407|225 ——({arg

Original P.CL Pavenent

See Detal I| "A"

T e e
f PCC Dverlay
'I' a oy

|: Exist. HHA, use as Bong Ereahe!' '

£ Bar A6V
Exlsting % Bar 36

PLEC Pav L.

'BAR" JOINT
DETAIL "B
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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

e IV
Route IA 3 Milling 2” Milling
Project NHSX-059-7(46)--3H-18 | Interlayer Existing HMA
H H H ] "
Location IDA Co. Line N.to IA 3 Tie Bars #4 bars 6' @ 30" CTR
B
e | o i | )
Shoulder —— 1 @ — Shoulder
- o - &
) T ® e 3 Y, m—— i ? - (z
Granular Fillet —- [ [ I ~—— Granular Fillet
Extsting | Pavement A )
E l £
Extsting Shoulder — I [ — Existing Shoulder
|
n . I ( T EEE:)_ |
Passible Subdrain —""{’C| AT |C‘)kr'“— Passible Subdrain
- TR IR ——— -
TABLE OF DESIGN QUANTITIES Per Station
LOCATION &l oy | a3y [POC OVERLAY, |PCC DNERLAY,
sue| €| @ | © | @ |GEETHE |05 iy | e REHARKS
ROAD IDENTIFICATION STATION TO STATION Fort | Feet | oo | dnches Sq Téu. Cu. T, ors.
us 59 810+00 BI04E3.40 Rt 120 10.0 0| 6.0 244,44 40,74 26.58 [da County Line
s 59 0400 IR Bt | 120 | 10.0] 60] 60| L A4 26.50
[ 66053 BHT2.4 t (120 — [ &0 - ; 2.2 7658|063
[ 270+00.60 704852 t 120 ] — | 80] - ; 3227 7658 |63
U 270+88.24 B5+37.80 At | 120 | 10.0] 6.0 6.0 ; 074 26,58 | AR Gua
5664378 56643883 At {120 — | 60] - ; 2.2 26.58 | AR Gus
u 571+15.1 5T1427.34 At 4 - 0 - 5 22.22 26.58 ARG
u 5714273 S81+89.61 Rt 10.0 0] 6.0 . 40.74 26.58 RE G
Us 59 581159, 58645 1.50 L 0] - X 2.2 7650 | Washborn 5t. (51
Us 59 58645 150 55+35.61 t 0] 60 » .74 2658
58 S G741 161 it o = 333 R 2650 _|W I3
54 S3+11L6L I5+62.20 t ] 6.0 4,44 40,74 26.58 | Spring Rd HMA Ent.
s 58 Ba5182. 347,20 it o - .33 22.37 2658 |Lingen 5t
U5 59 5w 76753 o - 07.12 1785 KK T8 T4 31 Gner.
us 59 26753 269472.45 0 - 266.58 44,43 B86.97 Us 59 A nter.
18- 270400.80 27088 0 - 267.73 44.62 B7.35 U 38 A 3 nter.
U 59 27088 281437 0] - [ 1aar 72.21 43.48 [ U5 50 & [A 31 [nter.
[ E10¢00 BtELa Ko X7} .74 7650 |19 County Live
040 52400 0] 6.0 .44 074 26.58
u 52300 56447 o] - .33 22.22 2658 | TES
[ 66147 76816588 0] &0 [XT} 074 2658
U 768465.58 2607245 0] - 3.3 2.2 7658|1031
us 270400.80 2TT4ELT 0 = 3,33 22.22 26.58 A 31
U 2T7461.73 4264364 0] 60 X7} [TN]] 26.58
[ 476435.49 (R o -- ERE] 7272 I )
[ 430497 55 SEE4BS, 0| 6.0 o 20,74 2658 | AR Cusrdrall
U G645 .55 56430, 1 e ] 22.2 26.58 | AR Guardr
U 59 571415.17 571475.57 NN I I KO K] 72.2 26.58 | R Guardr
L q 571475.57 632487.20 0| 8.0 244,44 40.74 26.58 AR Cusrdrall
u i) 63248720 639+47.20 0 - 13233 22.22 26.58 Linden Street
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Katas:

q’ Sta. BIHOD o Sta, 47641649
Lulgilullncﬂ alints shall be locat=d at centesllne, BJ0-L
Lt. and Rt. of cemterhne, 12.0-F2, Lt and R of centerline,
ad 170t LI. s L, oF centerined medifled -1 M-I
Jairt ﬂ'all be located at 12011, Lt and Bt. of centerline
with & & Iu_'# reinforcing bar. T"rlsvnrm Joarts shall be
loeated a nII spacings, See "BX-INT A" an Sheet B4

B Sta, 42643649 to Sta. EYHHTI0
La'ugnudlnal oints shall be located at centerly ne. 12+t
and Rt. certerline, A Tndjﬁr\'l -1 H-|

JJIrIL d‘gll J! lecated st 12.0-7 and At of eenterline

with a & reinforctng ba angverse Joints shall be
located at IIZIEEE'L spacings g Ser "EX-JNT B &j1mil'|:n. BA.
@ Shoulder matarial as specified plsevhere tn ttese plans: refer to typieal

on Sheet. B3,

{Et- Guantily 15 estimated wsing & Brln. Pdcuness ower l‘u.- Exdsiing 4L
vide pavement and a 10-In. thickness for the integral 2-ft. widerdrg units.

() Refer 1o “EX-INT" on B4 for reber placsment.

(E) Slope shall be T2 on “Turn Lanes” snd 47 en shoulders,

Sta. 810+00 to 426+36

e

‘J ‘C°[Joint IF s
r — 10" Esttsting Paved Shouldar
J . - - - S 5
E c c o] ‘Bar'[Jolnt 5 J
| [=] o
= = = = =
Bor ] o o o o S &
cC’ ‘C’|Joint
= — 12" Existing Pavment
2] A 3 2 B 2 :
e i - H—
s i s i g
= 3 5 Ll doint 5 — 12" Exlsting Pavment
Bar Trp Typ. Ty L
“Bar ‘[ Jaint o
ar - e - N - 5
5 5 8 B L' [ Joint 5 |
E : 3 ,_, : J | 147 Right Turn Lane
2 s € £ L “ 5
v ¥
| 10.0° Paved Shoulder - 12.0 | 12.0 [Fi3 | 14.0" Right Turn Lane |
[ 7 I Vol 1
I}
POE Unbanded Overlay i [ Por wibonded [Dvertay [ .
AT _ i
200" s 00 ] . e Les00° =] 200 Mew PCC Right
Eslting HY Extsting AL.L. Resurfacing I ot L
Pavamant @
T T
S Original P.LL. Pavemant el
I Widening| [ftdening |
| Unzt Urat |
| 1
IoLE 10.0° 1 10.0° P20y
|
Fossile Susdraln -"f'_ J]

)
i i T !
1!

144

I Possible Subdrain



Sta. 426+36 to 639+47

/ ‘C*|Joint 'f w R
- 4 10" Extsting Paved Shouldar
‘Bar'| Jolnt 5 1
‘Bar e o int
. el 12'| 12" Existing Pavment
E . = I - 13
E r o 3 __R’ — g jor 70 j‘ 1 ¢
& = [ o
= 10’ B | Jont 10° 12 1z Existing Pavment
‘Bar Typ. Typ.
‘Bar'| Joint .
E g ‘o [Joint
4—5 2 wf
L o i e 14" Right Turn Lane
[ B I.r —
—{' 4°
. . 3 . .
| 10.0° Paved Shoulder | ~@& 12.0 | 12.0 @ 14.0" Right Turm Lene
I T 1 L 1
i 1
PO Unbanded Overlay l PCE J1:|:|1:||::||I]w'la',’ { _\\
.00’ . Lo
Eusting MY ‘ .00 _'"I Exlsting A.L.C. Aesurfacing Ll—"l.ﬂfl 1 “'Fl.::lILilg‘
avenent

Original P.LLC. Pavement

0.0’ |

10.0°

Possible Subdrain —-"T:CH

1

45

T
|
|
|
|
|
H 1
|rh=-_ Possible Subdrain



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" x36'(5"x20'& 8" x9.5"
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. Tie Bars #5 bars 36" @ 30" CTR
of IA 210

Min. Thickness s
f E

@ Shoulder Materyal —_

..q‘—\."'- 2% Slope

jir]

[

21 Elope mage

| Thickness

|1 shoulder Material

—— Exteting Shoulder

15ting Shoulde S — =
Ersing Shodder 41‘-’T'T_—’_\\‘—?'\'1‘-'_—L — b Existing Ewm_r-n'. (24’ Aﬂlhju— £
/{f*‘:‘ﬁ:‘h__l\._ e Lp L&) 1 {Post Pav't.) Scarification) {6 _:\___Jﬁ;}“
= 7 . Elre
ATE Class 13 __# —Proposed Unbonded PCC Overlay 13 f*%m
Brcavation 11 UAL Remalning HM#& Resurfacing ] P le Excavation !
fossible e fafter proposed pavement scarflcation Ig By
Exsting—"! lafter proposed pavement scartflcationl S Exlsting
S bdrain for Proposed HMA Stress Rellef Course Subdratn
Polk Co.
Proposed Final Palnt Line Spacing
L [ | 12 | 12° 1 & |
[ Shoulder | | [ Shoulder |
Proposad Saw Cut Spacing
1 8.0 | 5.0° | 5.0 1 5.0° | Sl 1 B.0° |
T R A N P e P NP ) A e

PO Unbanded

Extzting HHA lyso as Fond Brogepr]

vy

Existing Hus -
h'loenlr-:!g [

(20

10.0° |

10.0°

e Esastirg HMA
Widening Unit

F#——————— iriginal P.0.5. Pavenent ————————
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ML-J b
Existing Edge of HMA Widening Pavement E
/

% k| 3| = ; ] ?6.0:( 8.0° maximum throughout)
+| < + | = a0 .00 Hldemng
- A - 2
I e T O -2 O

l
2 DR S T T I R Pt

B Typ.
(E.0°% 5.0" maxtmm throughout)

L™
o
a

—] 10° 0ld PCC Pavement.

LJ-1" Joint @ (6.0'¢ 5.0° maximum throughout)
5.0
E
—_ B or %_ i
T | L1 Joint & B
5.0
_| 10’ 0ld PCC Pavement

& Typ. Ld-1" Jeant 0 (6.0'% 5.0° maximum throughout)
16.0'% 5.0° maximm throughaut}

‘C']Joint
ClJoint
C'Jodnt
T Joint

Joint

t * i‘B?r"t t * i‘B?r¥ t
I_ _l IJnlntI Ion I

80" | w00 Widening
300 (6.0'% 8.0° maxtmum throughout)
n Center
Spacing

T |Jl:lll'lt.
T oy
el
‘£ Joint]
'C’ Joint]
B

Construction

Placed half width. Some random cracking off sawed joints.
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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 x6'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 Stin Tie Bars L-1#4 @30” 6’ — UBOL

Spencer L-1#4 @30” 3 WT

Typical Cross Section — UBOL

@shoulder Matertal
Existing Granular

ulder

Briesng, 04,

&

asting HaA
dening Unit

Shoulder Matertal @

Existing Granular
Shoulder

TABLE OF DESIGN DUANTITIES o Sann
LOCATION PCC OVERLAY, (PCC OWERLAY, | DIVISION
ROAD [DENTIFICATION STATION TD STATION Faa @ @ M@: UE‘.%EEI e E‘-‘}.‘Iﬂ TYPIC
3 i g e 3 UNBOI
13 S S0y 5 OVER C
us G55+78 664 Er A
s 678400 TZIH5E 355. 3
us J21H58 TAH 3551
. . E . .
L 40" 12.0 R 12.0 |, 40
I T I T |
1.0° 1 3.0° 1 9.0° 1 7.0° |
| | | |
;I):"\J PEL Unbanded | Bverlay I//f"m.
o FIFE, P FF Al T TTT LT TE LT T TTTTS TEET,
old fid
ek Original F.OQL Pavewent i
dening| Widerang
Unzt Unit
| 307 9.0’ | 9.0° EN
I I | I
Motes;
Hoxdified "L-1° -1} jodet B4 Bars ot 30 on mr:rwq wih a &t
long rezrforoed ber centered over widerning untt [IA5' Lt and Ri. of centeriinel
Tlh;:nﬂnlmﬁm:huunfrtumhﬂr W.lp!nwlup-r TV
1ebar. process sub ject or o aperation.
Mpprowal 1s on ro fehar Olmq%mm
Mechardcal Lraertion of tie bar 13 allowed. Ab
[alal
p— 4" Extsting Pavement
[’ E £ % g Bar®| Joint 3 71—  (Paved Shoulder )
— 5 = L e —
Bar'iy (] =] o 8] s
g 12" Existing Pavment
EB ar Jo-1t | 51_ :ﬁ:_ B' ot ‘Li-l E I
= = ] ] o
Bar" o " p . - 12" Existing Pavment
L= o g 5] 5] -
= -3 = ==, . =
i o ) | ‘Bar’| Jolnt i 74—
4" Existing Pavement
——  {Paved Shoulder }
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Typical Cross Section WT

@ shoulder Material .
Existing Shoulder ——--‘H‘ s

__— Shoulder Material @
~ _—— Existing Shoulder

ST
'@—‘\ ;‘\s\i\i ‘ F }mé:fr;m;}
o RS
\\\\\\\\ TABLE OF DESIGN QUANTITIES Par Station N
DCATIN D@ [ a0 o [ wetay
ROAD IDENTIFICATION STATION 10 STATION @ E,L.( \-:f x.‘.:’. “l;, il
7l 7148 AT500 ® 12 12 | &8 155,56 .,
Fil &R0 520400 = i¥] 210 ELEES .
7 B840 564400 2l w2l 12 &0 155,56 A
1 3170 T 7 I i E A,
gﬁl:'g H—'ﬂn ; -.5 :; E :}Lu.s 0 TYPI[
E ‘Rar # 4’| 4" Extsting Pavement
( par | ) s
5 & ; &1 Bar | dount 5 —— (Paved Shoulder]
= = = - =
g H D =] 2] e =] S 6’
=aint ] 12" Existing Pavment
£ El . gt . t 6
= S — B or il 8 1 i
] &) i g
- T3 Jotnd — 12" Ex1sting Pavment
- - g
: § g § 5
= =2 = = - - "‘) | —
( ] o o D| 'Bar’l Jolnt e } 4'| 4' Existing Pavement
L—  (Paved Shoulder ]
I—ls.
Typ.
' ‘ 3 : '
4.0 | 12.0 | 12.0 | 4.0 |
[ T I I |
| 4.0" 6.0° B.0° E.0" g.0° L 4.0
| I | | | I |
POT Unbonded | Dverl &y
SR e
Oreginal HM.A. Pavenent
1 12.0° | 2.0 |
I | |
Motes:
| Extend esdstlng expansion jelnts in kind in new pavement.
Ilhh.ﬂcd'l_i'lll.lbplnﬂirlﬂ:l]'mmm
|U"|N“"‘MWMW£ llunuln-rull.n dncbmmh'ul
ftranmverse Junts, Minimee 3 stap EtTHn%m aﬂ
F"llrw o Fadng eur-nm me o0 o tebar
g Pmni operation, TY
%E{FNM l:ﬂ MLE Tt line,
?ET " -1 Ilil-.u‘l:?lt 1% Lt md Al
rebrforcing bar.  Transwerse
pr A L PC

Mechanical pmertion of tle bar i alloved,

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 x6'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. | Tie Bars L-1#4 @30” 6’ — UBOL

to Co. Rd. B53 L-1 #4 @30” 3 WT
Typical Cross Section - UBOL

@Shoulder Matertal Sheulder Material'
Extsting Granular Ewisting Granular
Shoulder Shaulder
2 £
TABLE OF DESTEM GUMNTITIES Por Station
LOCATION | PFOC DNERLAT, [FLC OVERLAT,
o T | STy T | | | | P B [ E TYP
57 e ' oo T oe UNE
i s s Bs OVER
P 4" Existing Pavement
4 g § g| Bar|doint ¢ 7'|—  (Paved Shoulder }
& H H
- — b 1 b | i 1 — —
Bar "4 (2] [ [ (2] s
g 12" Emisting Pavment
-
e £ £ _ B ob ‘Li-1 £ 1 ¢
<t -
= =] D
¥l
"o " " » 2 12" Ex1sting Pavment
= [=] o =] =] ]
= | = = =, . =
i ) s o Bar'| Joint ) > 7 —
1 ] .
" Y 12" Existing Pavement
/ L4-1F Joiny \ a’ (Turn Lane
III I||
\ i R
I—ls.
Typ.
£
gﬁEulESr‘f”, 12.0 [ 12.0 | 12.0° |
I T 1
?.u‘ | 9.0° | 3.0¢ | 7.0° B.0°
I I I I 1
m PC Uribanded | Dverlay L/"w |
PR o I
H frigenal PLGC. Pavenent B | Original A Tum Lane
trat | iz
1 3.0" | 9.0' | 9.0 1307 12.0° |
I 1 T I l 1
Hates)
) Extend masting esparsion Joints In kind In nev pasement.
" Wodtfeed -1 (ML-1) jeset W Bars at 307 th a £t
Iw g rerforced bar o wuﬁwmr umuw'u [m Iy w'm;uln:nmm TYPICAL CRI(
et e par
t o | L ritzon,
Im m"'_atmru%fm prinr 5 Pviey ope AND JOINTI
Mechanical Insertion af e Bar & alleud. PCC UNBOND

D See ML-2 on Sheet B.2-
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Typical Cross Section - WT

Dshoulder Material
Extsting Shoulder

P

ﬁh\l‘x: 3
a\\\'ﬂ\ir_\?ﬁ\“

TAELE OF CESION BUNTITES  re st
i | F PCC OVERLAY, [PC ]: ]
@ D@ | 6] 5o J\-\.«
i | o | Pt | |t
1 13 e = W] @ len AR EE ﬁi)‘
1 250 27500 = FH] £, 35556 5.2
us 71 3HI0 T = 17 2 | & 15596 .26

el

‘Bar | Jolnt

LJ-1"

'L Jolnt
‘" Jo|nt
‘C" Jojnt
L Jofnt
‘C" Jajnt

‘Ld-1' Joiny

TJ-T" Jain

e —
T S

‘' et
‘C" Jount
‘L et
‘T Polnt

'Bar’| Joint

—

&
Typ.

L 40 12.0' b 12,0 |
I

4

p
- - ).
Li-1t §L '5_ ‘B’ of 'Li-L ,E %E——
2 o b “

(

/

o Snoulder Material @

Existing Shoulder
- /-—-- q

iz
T F;rr%%»\

TunTe

Existing Pavement
{Paved Shoulder }

' Existing Pavment

£

Existing Fawvment

4 4" Existing Pavement

(Pawved Shoulder )

4.0 | B0

6.0 | B0 | B0 | 40D

L[ |

Original HMA. Favement

| 12.0° | 12.0° |
Matest ! I I
(] Extend esasting epanaion Joinks In kind 1n nev pavenent.
@-mrm'i—l Ig.;llmﬂim‘:-lmw‘amer" ithadh
ik, nmuzmp pir Tiebar, wbsject ta
e o
g"nﬂ Iw*wwur a w ' ocllrllnl.
f oiind "L DL jing' el be At o PCC UNBON
BL, of canteriing wbh 8 1rg bar. o
Toins Sl v ot e ST apacin OVER EX|

Hechamical raertion of tin ber 13 sllowed.
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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"x32' (6 x6'ML and 4 x 6'

Shoulder)

Existing Shoulder

Route IA 21 Milling n/a
Project STPN-021-4(27)--2J-06 | Interlayer New HMA
Location From E66 N. to just S. Tie Bars #4x36” @30” C-C
UsS 30
N S
Dane ::::"Ivm Truchnc——rdi 2 12'5;5-' Min Thcknes=l
(3) Shoulder Matert a|____~_’—_( ® y Y e 7 Slope 2 Slope —h- ) @ E: ::;:Id:‘,::t:r 1al

e — —
2TEY L .
E ass 13 - Proposed PCC Dverday \
[0 4 2% HMA Clas
Excavation (L Poshle 11 Bord Beeay (1 fos {_—,,|ch Excavaum(h
Eroposed! e Existing 6" PCC [ S s
Exlsting == ! x1sting
Subdrain U Subdratn
Location - _\@ N Gerlay Gusnttttes Por oot | | |
2O0|® o P |0 @ © fiemarks
. Class 13 Dverlay Dwarlay
Fioad Station To Station TnchedFeat | Foct | Feet | Cu Vos. | o Yds, inches| Feel | Fros
Ta 2l T2+ES 2475 55 |20 | 0] 160] 1347 10,563 B | 4.0 | 60 | aspros BF SIE2 to MF &
| | 17,4607 & 2. 16 563 CY PCC
| | 17, 460" & Zx].04 46 CY |13
ML-JNT
Existing Edge of PCC Pavement Sgecdal

i —_—
t i ;a = £ £
3 E /3 3 2 (e )
I rer 1 ;’F L7121 1 1° B0 45 mosinun throughout
SN A A AN A ;
B Typ &0
(80" 6.0° maxtmpm throughout)
Lo deint @ —] 12’ Old FCC Pavement
E E E E £
3__ £ 5 _mor 3 | A
& ] T Lo-T Jeint &s &
£ Typ. ¥
[6.0% 6.0° maximfim throughaut)
ToT Jomt @ —] 12" Dld PCC Pavemsnt
3 0
b4l red |k 4 Lo |y oy |||
[ g0 g Ix T I I Tz (0 Viderung
: T \\\ 1} i \ T a0 [5.0'¢ 4.0° maximum throughout)
} \‘\. : On Conter )
) Spacing b

Existing Edge of PCC Pavement
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PROPOSED SAW CUT SPACING

¥ i 6.0 | 5.0’ T 6.0 | B | |

A I DA AR e pe e B Y e A

m&',",ﬁ?f“ | JEN Criginal PEC. Pevenett B"L

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" x32' (12 x 12' ML and 4 x
12' Shoulder)

Route UsS 169 Milling n/a
Project NHSX-169-4(63)--3H-25 | Interlayer Fabric Interlayer
Location IA 141 N to US 30 Tie Bars
- L}
e ® ? ®
@}:hauluer Matertal T~ T Hn Th’c]‘"m 2 2 sepe 2 Sope <& Gl Tm Tmckng;_ P :@ Shoulder Material
xisting Shaulder :\;_\:‘_‘( _ = — : T _1"__/-_}/-,? Ezﬂsung Shaulder
AT TR 1T e i O Mk, - e
e Exmaen 4 Fropused Unboded PCC Overlay @H t |-—\"‘- s T
Basting ) \ E;{Cwﬂﬁggzgdﬂrﬂmfzﬁmmml Exsting Hi _‘II T, _tﬁlﬁ_lm

Sundratn—-"— |

| for Proposed HMA Stress Relief Course

Base Widening

\_Extsting HHA
Hase Widening
@)
Laastion , , - _ |

(B[ D) [0 | (B[ T | &0 | & | (5]

Hiad Station lo Station Inches Feet |Feet | Feet [Inches| Faet |Faet | Feet

s 169 a6 [FIEL TEO | 320 [ 160] 160] 95 | 4.0 | 4.0 | vari.

5 IRE Q1401 T+ TEN | 3N [ WA RN 45 | 40| 40 | Var

(©
| @ @ ® ® |
- 07 Min. Thicknees 50 Hin. Thicknoss
(4) Shoulder Matertal — | L ? T | — (&) shoulder Materal
Extsting Shoulder o~ ] L 2+ Slope 2 Scpt_ T ~ Exisling Shoulder
P Siaiets i R e S
T Sooel = Extsting 24 Ft. P.C. P: 4 SMET e ==,
e iy 13 /}/- 1 OF = — g | - g,
- Excavation (-] [ Froposed Unborded PCC Overlay [z | »Elg‘v;gm Ty
i
Sarah — e e, el sourse ovr extstng FC Conrete U S
@
Location

OO0 ® ©

Road Station To Station Tnch Feet | F Feet .Fé“ Fept

Us 164 TItEL 1401 THO| 320 | 16.0] 160[ %5 | 40| 4.0 |Yard.
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Review 2021

Lots of longitudinal cracking.

169






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 x6'ML and 4 x 6'
Shoulder)

Route

A 14

Milling

1” Milling

Project

HSPIX-014-5(81)--3H-64

Interlayer

Existing HMA

Location

Co. Rd. E18 N. to W.

Tie Bars

Shoulder not tied

JCT IA 175

[,
2¢° Miviston 1) ——————
| )
&
() shaulder Material — — — () Shoulder Material
Existing Shoulder —|— "= Extsting Shoulder
W S = T
R T =TT =TT §
Sl =Sy
g I I - 4
nE ! Proposed PCC Overlay }-—4 I |-— T~ 3 5|Fl‘.'!v1l
(Dascatll | ; s 2 ! Back 111 ()
| UAC Remaining HMA Resurfacing Mvisten £l -
B P after proposed pavement scarification) v _Passible Exsting
Eossible Existing = for Preposed HMA Stress Relief Course Subdratn

0, o Fer Loerlid
@ FEC Sowctal Romarts
Clasi 13 vty Hackfi il
Lo, g You | Ly Vo6
1745 188 [T 17
T 22 L] el
Fal 1 157 Fi] Fit. Torn Lene Toper
[¥C] 5 215 1] Trchaes Fe Turn Law
J | BT ] 0
500007 | T Blae anies 10219

; I
‘1 - - - :TLI:' 4.00" Widening
[ E E 5 domt |or @ E _g\ E | __IE.:’H.'I‘ max imum throughaut )
| L L . L i L
‘m. £ . L @ E t |I
f Bar 2 gar
l\ Jain o Jolit
) 5" Typ. Y B.D
& (6.0"% §.0° fasimum theoughout 1 (
| woare B4 \
t; L1 Jontd Ill| {6.0"x% BE.D" manimum throughouwt |
'k | 6.0
‘ﬁ’ -— ‘ﬁ’ o1 Jaint E "E E'L T ¢t
< o v o o o & \I
| r E.D
'|I \ — (6.0 6.0" maximum throughout |
Li-1" Joint / E
B’ Typ. i
16.0"x £.0°magimun throughout | J 6.0
@ 4 @ y
“Har £ “Bar’ |
J = ot § ¢ =) = Joint] & = |
E 5 o : E KR
J o e L e @ o o Bl ) [,
i B [ 4.p 4007 Widening
| N 38" - b 4% (5207 4.0° maxinum throughaut )
L 18 18 J
On Center -
Spacing
Froposed Final Palnt Line Spacing
L 40 12* | 12 400
[ [ [ [ |
Proposed Saw Cut Spacing
4D ED B.0° ) BDY ) g 1.0

3.0

L E.D ' i a0

¥ GO
| | | |
Origeal FULL Paverent
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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" x32' (6 x6'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. | Tie Bars Fiber Test Sections
Rd. C66

Shoulder Material @
Extsting Shoulder

@shoulder Materal
Extsting Shoulder

Z

A
Safety Edge (PV-3)

=

3
Safety Edge (PV-3)

TABLE OF DESIGN QUANTITIES P Station
LOCATION PCC_OVERLAY, [POC OVERLAY,
ROAD 1DENTIFICATION STATION 10 STATION @ @ Q @. WE,,".TEE: - Eu%lslﬂ TYPIC
i o — A ——— UNBONDE
ti 31 oot I I ] FFiK] 51,64 FULL DI
( = £ z E| Modiftpd ‘L1 Jontf@ € 3 e
L= | [=3 E=] [=3 [=]
= = = = =
{ £ =] & =] b S B’
L-1" ‘L-1]| Joint
{ 210 — 12' Existing Pawvment
£ &
BI' or |'L-1° g * BT dr L-1
: N I A ) A O B
{ b U o o .
— 12° Exist Pavmant
( T =T[ Jomt ( #isting Favmen
. - - " - 6
[= [= = [= =
E L] 3 3 SN |
‘! i [ O | Mediffed L-1" Jond®@ © .) 2

Typ.
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L 2.0 12.0° h 12.0° 2.0,
| T f |
20° , 6.0° ; 8.0° ;, 6.0° ; 6.0° | 2.0
I 1 1 I I

POC Unbonded |Overlay
mﬂ Ha

Original HMA, Pavement

12.0 I 12.0°

|
Notes: J I
mﬂzmluvmmﬂ-Mhmmuh
R e Sy Ry b

Retrforced bary shall be 54 Bars ot 30" on center spacing with & 31

e e s e . T

Enginser mmmz to Paving operation " on o u

Mechartical trsertion of tie ber is llowed. PC

Macro Fiber Test Sections
Transverse |Longitudinal
Length PCC PCC Fiber Sawcut Sawcut
Begin Sta. | End Sta. feet SY cyY Ibs Spacing FT | Spacing FT Remarks

43476 50400 624 2079.8 359.7| 14387 6 6 Use Detail EX-JNT A on sheet B.2
142400 152+00)] 1000 3333.0 576.4] 2305.6 15 12 Use Detail EX-INT B on sheet U.1
152400 162+00 1000| 3333.0 576.4] 2305.6 12 12 Use Detail EX-JNT B on sheet U.1
162+00 172+00 1000, 3333.0 576.4 2305.6 El 12 Use Detail EX-INT B on sheet U,1
172+00 182+00 1000 3333.0 576.4 2305.6/ 9 13 Use Detail EX-INT B on sheet U.1
182400 192400, 1000 3333.0] 576.4] 2305.6 6 6 Use Detail EX-JNT B on sheet U.1
423+00) 441+00 1800 5999.4 1037.5 4150, 11 5] [ Use Detail EX-INT A on sheet B.2
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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" x28' (12’x12'ML and 2 x 12'
Shoulder), Fibers — 4 Ib/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

In 31

Existing Shoulder

Existing Shoulder

|

T

T . {\a: 1

f
L
=3

-

3

—_——

T
' o

Excavation (D [ Excavation

for Widening [ | for Widening

i
Possible s‘nnnm/f.—ol P\ omible Sbdrain
TALE OF DESIGN QUANTITIES P Suum PI
LOCATION LSS | BLAE B | piow TY
ROAD TOENTIFICATION STATION 10 STATION @ @ @ -@. o] &J o FuULL
T [T P 7] 3 667 | F
- % 30 ]2 ZE7_|
o o " TR Fvm Cl
o 1090+30 B1+75. 13 %;: UNBI
14 31

Dshoulder Material

Shoulder Matsrial @
Existing Shoulder

Extsting Shoulder

Safety Edge (PV-3) Safety Edge (PV-3)

THBLE OF DESIGN GUMNTITES Foe S
LOCATION PCC OVERLAY, |PCC OVERLAT,
ROAD (DENT(FICATION STATION 10 STATION Q @ 1(:'2 9 R “F\Rfm TYPIC
=TE e gru ETH] X UNBONDE
=T TS T £ FULL C
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=
o
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)
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5

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- | Interlayer Existing HMA
75
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@shoulder Matertal
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] Tl T o 0 7

} m %n : ﬁ 7?:1’5

: 120 it L1 ILTE

( 5 5 EJ £ "'Wlfid L-Of Joimf@ € &
- - 3 E $
by 14 L b o
12 Existing Pavment
- - ol .
Aol . - "
& 3- S 4
L P o v
12" Existing Pavment
- - - - "
( g § & g ¢ (
o 8 3 8 5 1
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T 12.0 ¢ 12.0° L B0
[ T I I |
6.0' | | L 6D
| | |

PCC Unbonded |Overlay

Griginal HMA, Pavement

1 12.0° 1 12.0° |

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
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Proposed Final Paint Line Spacing

i 4.0° i 12 i 12’ i 4.0’ i
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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" x36'(12x 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 Ib/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 — lowa County IA 21 Whitetopping Overlay Test Sections
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