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PROJECT DESCRIPTION:

The primary purpose of this project is to identify the most effective use of the City of
Tontitown’s Street Maintenance budget to preserve the existing infrastructure. The
secondary aim is to help the City understand what investment is necessary to maintain or
improve its roadway network.

EXISTING CONDITIONS:

The City of Townitown’s road network is comprised of approximately 110 lane miles of
paved streets (55 miles of road) which the city maintains. The City had previously
contracted First Step to do a pavement inventory and condition assessment in 2020. The
First Step study indicates that as of 2020, approximately 6 miles of roadway are in excellent
condition, nearly 20 miles in good condition, 25.7 miles in fair condition, 1.7 miles in critical
condition, and the remaining miles have been constructed since the study was performed.
In reviewing potential projects for 2024, we acknowledge that some roads have
deteriorated since the First Step study in 2020.

ANALYSIS PARAMETERS:
The following parameters were considered in preparation of a program for 2024

e Existing road conditions: Analysis is based on the First Step Report and visual
comparisons where possible. In the years since the inspections occurred, some
deterioration in condition is anticipated. Several roadways have also received some
improvements due to adjacent developments or city projects since the study was
conducted.

e Population Served (ADT): Higher priority is assigned to roadways serving a greater
number of users. Where available, average daily traffic values published by ArDOT
were considered. In other areas, traffic was estimated based on the functional
classification and the number of residences served by a roadway.

e Rehabilitation Strategies: Different methods or strategies for rehabilitation were
considered and are outlined on the following pages. While it is imperative to
rehabilitate roadways failing roadways, it is also essential and fiscally beneficial to
perform routine maintenance in roadways earlier in their lifecycle. This will ultimately
extend the lifecycle of these pavements and save the city on costs due to less
frequent full-depth replacement projects.

e Budget: City officials estimated the current street maintenance budget to range from
$300,000 to $400,000 and is dependent on tax revenue and other maintenance
costs.

e Future Projects: Roadways identified for replacement on the 10-year plan were not
identified as a priority for maintenance.
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COST & EFFECTIVENESS METHODS:

Costs used for this analysis and estimate were gathered from several local contacts within
the construction and asphalt paving businesses. Effectiveness of maintenance treatments
varies based on the condition of the existing pavement structure. The following list of
pavement rehabilitation and maintenance treatments was considered for this report.

Fog Seal/Rejuvenating Fog Seal

Crack Seal

Chip Seal

Slurry Seal

Micro Surfacing

Ultra-Thin Bonded Wearing Course (UTBWC)
Mill & Overlay (1.5”-2")

Overlay (1.57-2")

The lowest cost method is the fog seal; however, this method should not be utilized for
pavements with structural stresses such as widespread cracking, rutting, and a high
occurrence of potholes. Surface stresses such as minor cracking and oxidation are more
applicable uses for fog seal. When used on pavements in good condition, the extension in
life cycle is approximately three to four years. This should be used in conjunction with other
methods over the course of the pavement’s useful life to maximize the life of the roadway
before a full replacement is required.

Chip seals and slurry seals are also potential options which were considered; however,
they are primarily used on rural roads due to the need to keep traffic off the treatment until
it has fully cured. One consideration for the development of the maintenance plan was what
would best benefit the most Tontitown citizens. Given these factors, chip and slurry seals
are not being utilized in the proposed projects. Micro Surfacing can be used for similar
situations as chip and slurry seals but allows for a faster return to traffic.

The Ultra-Thin Bonded Wearing Course (UTBWC) is often used in similar situations as the
fog seal but creates a better seal with the existing roadway and helps facilitate drainage
through the gap graded asphalt layer. This treatment also extends the service life of asphalt
in good condition approximately 8-15 years compared to fog seal’s 3-4 years. This method
is not sufficient to repair pavement with structural stresses due to the asphalt layer being
less than 1.5” thick.

The final options considered are the Overlay, either with or without Milling. These are the
most applicable methods for structural stresses as the new pavement layer is 1.5” to 2”
thick which is sufficient to positively affect structural capacity. When no overhead
clearances or drainage patterns are affected, then mill is often not required before an
asphalt overlay can be conducted on a roadway. Adding a structural fill to a roadway can
increase the life span of the road by up to 15 years. If there are significant subgrade issues
or other structural distresses, this value could be significantly reduced.
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Estimated life extension for several of these options is shown in the table below.

Good Condition Fair Condition Critical Condition
Fog Seal 3-4 years 1-4 years Not Recommended
Chip Seal 6-8 years 4-6 years 3-4 years
Micro Surfacing 6-8 years 5-7 years 2-5 years
UTBWC 8-15 years 5-10 years 2-5 years
2” Overlay 6-17 years 5-10 years 2-4 years

A full road replacement, with a healthy maintenance schedule of the various treatments and
constructed with good material, subgrade, and with proper drainage, could last more than
25 years.

Estimated costs per square yard used for this analysis are given in the table below.

Treatment Cost/ Sq. Yd. COSt/Sg' Yd/ .Avg. Life
xtension

Rejuvenating Fog Seal $0.90 $0.30 (3 years)
Chip Seal $4.50 $0.75 (6 years)
UTBWC $9.50 $1.19 (8 years)
Micro Surfacing $4.75 $0.79 (6 years)
2” ACHM Overlay $17.65 $1.77 (10 years)
1.5” ACHM Overlay $15.15 $1.68 (9 years)
Mill & Overlay (2“) $20.15 $2.02 (10 years)
Mill & Overlay (1.5”) $17.50 $1.94 (9 years)
*Full Road Replacement $161.00 $6.44 (25 years)

*Does not include maintenance treatment cost to get full 25-year life-cycle.

CONCLUSIONS:

For pavements in good condition a cycle of maintenance treatments are recommended to
preserve the existing pavement for the maximum possible length of time. Pavements in fair
or critical condition can have their life cycle extended through the use of maintenance
treatments, however the cause of structural distresses should be investigated to determine
if the roadway should be reconstructed. The appropriate treatment for each condition
should be carefully evaluated against the cost and life extension to determine the best
course of action for each roadway. Based on the proposed projects and approximated
costs provided in Appendix C, the current maintenance budget will not preserve all of the
existing fifty-three miles of roadway that Tontitown maintains. Based on an approximation
of the needs of the Tontitown road network, the estimated yearly budget needed is
$700,000. See Appendix C for more information. This difference in need versus capacity
will cause roadways within the network to fall behind and fall into critical condition or be lost
entirely.
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2: Liberty Ave, east of Brush Creek Road. Signs of Pavement distresses and cracking.
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4: Liberty Ave and N Barrington. Signs of Pavement distresses and failures.
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6: E Bandini Parking. Signs of Pavement distresses and failure.

) Crafion Tull



8: Ranalli Ave. Signs of Pavement distresses and raveling.
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10: Morsani Ave at S Mantegani Road. Signs of Pavement distresses and failure.

) Crafion Tull



12: Arbor Acres Ave, near Dowell Road. Signs of Pavement distresses.

) Crafion Tull



14: Dowell Road. Localized pavement distresses and raveling.
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