Introduction
Advanced Engineering & Design, Inc. (AED) was commissioned by the City of Belleair Bluffs
to conduct an evaluation of the roadways east of Indian Rocks Road. These residential
roadways, presented in Figure 1, consist of approximately 3 miles of roadway.
Roadways included in this assessment include:

















Belmar Drive
Dolphin Drive
Marlin Drive
Pine Tree Lane
South Wind Drive
N. Overbrook Avenue
Jewel Court
W. Overbrook Street
E. Overbrook Street
Indian Avenue (N. Indian and S. Indian Avenues)
Lanai Avenue
Mineola Drive N.
Mineola Drive E.
Temple Lane
Duncan Drive
Bel-Forest Drive

Please note that Valencia Boulevard and Sunset Drive were not included in this assessment
since it was assumed that these streets are maintained by the City of Largo.
This roadway assessment will evaluate the current condition of the roadways listed above,
assign a Pavement Condition Index (PCI) value to each roadway and recommend
improvements to increase the service life of the roadway.
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FIG. 1

Assessment Factors
Please note that the improvements recommended within this roadway assessment are based
upon the assumption that newly placed asphalt would remain in service for 20 years. This
expected service life duration is based upon the Florida Department of Transportation’s
(FDOT) criteria for roadways of the type evaluated in this assessment. Historically, the City
has conducted milling and overlay work independent of any roadway base / subgrade
evaluation. Therefore, with the condition of the base having a direct correlation to the service
life of the pavement, future improvements using this historical approach could result in these
service goals not being met. Since no formal assessment had been prepared previously, this
assessment will serve as a basis for pavement restoration moving forward. Concepts of the
Pavement Condition Index (PCI) survey method were utilized to “rank” the condition of the
roadways. The PCI survey method is a grading system that assigns a value which correlates to
the roadway’s condition. Of the 100-point maximum, an 80 is “good”, 60 is “fair” and 40 is
“poor”.
The condition of all utilities located beneath the roadways must be considered in assessing
roadways. Pavement restoration methods should not be initiated until the utilities are
determined to be in good condition. For instance, a broken drainage pipe within the Del Rio
Drive cul-de-sac allowed the roadway subgrade to enter the pipe through a broken joint. This
resulted in a small depression within the pavement surface that ultimately resulted in a
significant collapse of the roadway surface. This depressional area was recently repaired after
the drainage pipe was repaired. Similarly, a pressure pipe under W. Overbrook Street failed a
few years ago requiring the repair of the pipe as well as a roadway patch.
AED has coordinated with Pinellas County to secure information on their potable water and
sanitary sewer infrastructure within the study area. Understanding the location of these
facilities assists in correlating utility proximity with areas where the pavement surface shows
stress (cracks) or has begun to collapse (depressions). These utilities are presented in Figure 2.
Additional information on the various sanitary sewer main segments within the assessment
limits can be provided upon request.
Pinellas County staff has been contacted to determine whether sanitary sewer rehabilitation
work either has been completed recently or is currently proposed. For instance, to better
understand the pavement surface deficiencies within Marlin Drive, the County has been asked
for the latest videotape of the sanitary sewer main so that an independent assessment of the
sewer main can be performed. Once it is determined that the sanitary sewer main is in good
condition, it is recommended that asphalt cores and penetrometer tests be performed to
determine whether this street can be milled and overlaid or if roadway re-construction will be
necessary.
Groundwater is another condition that can decrease the remaining roadway service life.
Particularly where the topography is relatively steep, the groundwater table can often rise
(particularly during the rainy season) to elevations that saturate not only the roadway subgrade
but also the base.
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FIG. 2

When the groundwater table is extremely high, the excess water can be seen escaping through
pavement cracks or through the joint formed between the pavement and curb.
Within the last couple of years, an elevated groundwater table within the N. Overbrook, N.
Indian and S. Indian Avenues resulted in a breach whereby the groundwater was seen
migrating through cracks in the pavement and between the pavement and concrete curbs. This
condition was corrected through the installation of underdrain piping that collected the
groundwater below the roadway base with this flow routed to drainage structures along E.
Overbrook Street.
During the design of these underdrains, limited geotechnical information was secured to
identify the groundwater table (relative to the ground), asphalt cores and penetrometer
resistance tests. It should be noted that the pavement cores collected identified insufficient
base thicknesses on all three roadways while asphalt thicknesses ranged from 1.2” to 3.0”.
This assessment has been prepared without the benefit of geotechnical studies (excluding the
three roadways listed above), any formal drainage evaluation and without the benefit of
securing topographic survey data that would be necessary to evaluate roadway longitudinal and
cross slopes.
Although the segments of broken curbs have been noted, no formal recommendations for
replacement are including in this assessment since curb replacement requires that the slopes
are known so that birdbaths are not simply pushed down the road. Often, segments of curbing
that appear to be intact will require replacement due to these segments being placed
excessively flat.
A windshield survey was conducted on the roadways within the study limits and attempts were
made to describe the current pavement condition based on a surficial scan only. The roadways
within the study area have numerous pavement deficiencies that include: alligator cracking,
block cracking, longitudinal/ edge cracking, transverse cracking, potholes, depressions/rutting,
utility cuts (patches) and spalling.
Common Roadway Deficiencies
Alligator Cracking
Alligator cracking is indicative of load-related failure that is caused by fatigue of the asphalt
surface and is aggravated by repeated traffic. It is often related to weakening of the base
course or subgrade, insufficient pavement thickness, excessive loading or some combination of
these factors. This type of deterioration typically begins at the bottom of the asphalt layer,
where the tensile stress and strain under the wheel load is the highest. The cracks first show up
as parallel longitudinal cracks in the wheel path. Under repeated traffic loads, further
deterioration takes place and the cracks begin to interconnect, forming many angular cracks
that begin to resemble an alligator’s skin. Pavement cores are usually needed to determine the
most appropriate rehabilitation method. Alligator cracking can be seen on numerous roadways
within the study area including:
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Dolphin Drive (Looking North)

Marlin Drive @ South Wind Drive (Looking South)

Pine Tree Lane (Looking South)
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Jewel Court @ Indian Avenue (Looking South)

Jewel Court (Looking South)

Jewel Court (Looking South)
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Indian Avenue (Looking East)

Indian Avenue @ Jewel Court (Looking East)

Indian Avenue (Looking West)
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N. Indian Avenue (Looking East)

Block Cracking
Block cracking are interconnected cracks that form a series of large rectangular or squares with
edges longer than one (1) foot in each direction. Block cracking usually occurs in an asphalt
surface that has age hardened over time. A good example of this type of cracking can be seen
on Belmar Drive near its intersection with Dolphin Drive.

Belmar Drive @ Dolphin Drive (Looking West)

Edge Cracking
Edge cracking are longitudinal occurring within one to two feet from the outer edge of the
roadway typically where no curbs are present. This type of cracking can be seen at the
following locations.
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South Wind Drive @ Marlin Drive (Looking West)

W. Overbrook Street (Looking North)
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N. Indian Avenue (Looking East)

Mineola Drive N. @ Temple Lane (Looking East)

Longitudinal Cracking
Longitudinal (Linear) cracking may be caused by shrinkage of the asphalt layer, daily
temperature cycling or cracks in the underlying layer that reflect up through the pavement.
Transverse cracking, perpendicular to the roadway centerline, may also be caused by shrinkage
of the asphalt layer, daily temperature cycling or cracks in the underlying layer that reflect up
through the pavement. The photos below show roadways with multiple deficiencies.
Neither the longitudinal or transverse cracks are considered load-related cracks.

9

N. Indian Avenue (Looking East)

S. Indian Avenue (Looking East)
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Mineola Drive E. (Looking South)

Temple Lane (Looking South)
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Bel-Forest Drive (Looking South)

Bel-Forest Drive (Looking East)

Reflective Cracking
Reflective cracking is caused by differential movement between the asphalt surface and a
concrete structure beneath the roadway. These cracks are therefore usually located around
sanitary sewer and drainage manholes or junction boxes.
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Dolphin Drive (Looking South)

Distortions
Several of the roadways within the study limits also show deficiencies that are referred to as
“distortions”. These stresses within the pavement layer are a result of an instable asphalt layer
or weaknesses in the base or subgrade layers. Types of distortions include rutting, shoving,
corrugations, depressions and upheavals.
Rutting is a surface depression in the wheel paths caused by consolidation or lateral movement
of any of the pavement layers or the subgrade under traffic loads. Often, this is caused by
insufficient base or asphalt thickness, lack of compaction, weaknesses in the pavement layers
due to moisture infiltration or weak asphalt mixtures.
Corrugations and Shoving, also referred to as “wash boarding”, result in ripples across the
roadway surface and are perpendicular to the traffic direction.
Settlements and depressions are localized pavement surface areas with elevations lower than
the surrounding pavement. Minor depressions are often not noticed until after a rain event
causing a “birdbath”. These birdbaths can be hazardous to motorists particularly at higher
speeds when vehicles can “hydroplane” on wet surfaces. Depressions may be caused by
settlement or failure in the lower pavement layers or improper construction techniques.
Utility Cuts
Utility cuts result in patches, or small portions of the pavement that has been removed and
replaced or where additional material has been added. Patches tend to deteriorate at rates
based upon the workmanship quality during the installation, material quality and age.
Prior roadway patches, typically due to previous utility repair or replacement work, offers an
additional seam through which stormwater runoff can enter the roadway surface with possible
adverse consequences to the base and subgrade.
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Where utility cuts are necessary, the limits of asphalt surface replacement should be
considerably wider than the trench in which the utility is placed. This reduces the chances of
the stormwater runoff impacting the lower strata of the roadway cross section.
Locations where older and often narrow patches exist are shown below.

Marlin Drive @ South Wind Drive (Looking South)

South Wind Drive @ Marlin Drive (Looking West)
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Dolphin Drive (Looking South)

Disintegration
Some of the roadways fall into another category of pavement deficiencies referred to as
disintegration. Disintegration includes the breakup of the pavement into small pieces which
become dislodged over time. It is important to address disintegration early before too much of
the pavement surface has been lost. Raveling and potholes are examples of pavement
disintegration.
A pothole is a bowl-shaped hole caused by localized disintegration of the pavement surface.
Potholes are typically caused by the continued deterioration of another type of distress.
Potholes are considered a structural form of deterioration.
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Indian Avenue (Looking West)

Spalling
Finally, a pavement surface deficiency referred to as spalling, has also been documented.
Spalling can be described as the de-lamination of asphalt layers, typically found where an
additional asphalt layer has been added to the original asphalt surface. In certain situations, the
top layer can separate from the lower asphalt layer if the bituminous “tack” coat was not
applied liberally or if the new layer of asphalt was very thin and is wearing away. Examples of
this deficiency is shown below.

W. Overbrook Street (Looking North)
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Mineola Drive N. @ Temple Lane (Looking East)

It is important to maintain pavement surfaces that have a friction course to maintain proper
traction and to avoid vehicular skidding. Accumulations of water on the pavement surface,
bleeding and polished aggregates can result in pavement surfaces that lack the proper friction
or contact interface (between the tire and roadway) to minimize skidding. Although these
forms of pavement deficiencies have not been documented in this assessment, these roadway
conditions should be monitored in the future.
Bleeding refers to the surface condition that has a thin film of asphalt resulting from excess
asphalt. It can be identified in the field by its slick, glossy appearance and is often sticky to the
touch. Bleeding can be caused by an improperly constructed seal coat, too much asphalt in the
pavement mix, excessive sealant in the cracks or too heavy a prime or tack coat.

Bleeding
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Polished aggregate is the surface condition in which the pavement has been worn down
exposing the aggregate within the asphalt mix. This condition is a potential skid hazard,
particularly when the roadway surface is wet.

Polished Aggregate

Rehabilitation (Repair) Methodology
Pavement restoration methodology is based on the condition of the roadway being assessed.
On those roadways that have alligator cracking, rutting/undulations, disturbed patches
(potholes) and to a lesser extent, block cracking, initial asphalt cores should be ordered to
determine the thickness of the existing base course and wearing surface. Where base courses
thicknesses are below the appropriate FDOT structural number, the pavement replacement
should incorporate the proper base course thickness. Where the base course is deemed
inadequate, roadway reconstruction or Full Depth Reclamation (FDR) is necessary.
Where only the asphalt thickness is deemed inadequate, milling and resurfacing (overlay) may
be the best solution to restoring pavement service life. Where cracking is moderate or minimal,
a good surface restoration method is micro surfacing.
Similarly, prior to initiating any pavement restoration efforts, the condition of all utilities
beneath that section of roadway should be determined. Curb replacement/ restoration should
also be scheduled prior to pavement restoration work.
Once severe foundation-related roadway deficiencies are corrected, surface restoration
techniques can then be scheduled. These techniques include:
1)
2)
3)
4)
5)

Mill and Overlay
Micro Surfacing
Chip Seal (Surface Coating)
Seal Coat
Crack seal
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Table 1 (see below) offers a basic repair methodology for the various roadway pavement
distress types discussed above.
Common repair techniques are presented below.
Distress Description

Common Repair Techniques

Alligator Cracking
Bleeding
Corrugations/ Washboard
Cracking
Raveling
Depressions
Long./ Transverse Cracking
Potholes
Reflection Cracking
Rutting
Slippage/ Shoving

Full depth patch/ Micro surfacing or Reconstruction
Thin overlay
Full depth patch/ micro surfacing
Thin overlay or micro surfacing
Thin overlay or micro surfacing
Mill and overlay
Micro surfacing or Mill and overlay
Partial, full-depth patch/ thin overlay
Thin overlay or micro surfacing
Full depth patch/ micro surfacing or Mill and overlay
Partial or full-depth patch

Table 1- Common Rehabilitation Methodology

The windshield survey identified the visual roadway deficiencies. On many roadways, the
condition of the roadway varied from poor to moderate condition. Table 2 identifies the current
pavement condition for each roadway as well as the recommended approach to restore each
roadway to its full-service life.
Repair Recommendations
As mentioned previously, asphalt cores and penetrometer tests should be performed on all
roadways that exhibit a high level of deterioration, however, to establish a base line for future
roadway management, cores should be taken on all roadways so that improvements are not
initiated on roadways that have insufficient base thicknesses or on subgrades with low
penetrometer resistance levels.
If the base thickness is below the recommended thickness and the penetrometer resistance
values are low, the roadway’s base should be addressed (via reconstruction or FDR). For
roadways that exhibit extensive curb cracking and deterioration to driveway aprons, full reconstruction is warranted. This work is similar to recent drainage improvement projects
performed west of Lentz Road which have included the north portion of Bluff View Drive,
Renatta Drive, Pinehurst Avenue, Sunset Boulevard, Del Rio Drive and Los Altos Drive.
Full re-construction involves the removal and replacement of the existing roadway subgrade,
base and wearing surface. The roadway rehabilitation includes the replacement of concrete
curbs, concrete driveway aprons and considers the possible use of upright curbs and drainage
inlets to help collect stormwater runoff. Although this method can cost as much as $130 per
19

square yard, it does allow for the correction of improper longitudinal slopes and inadequate
roadway cross slopes.
Where existing roadway grades are good and existing curb cracking is minimal, another
method for addressing inadequate base course thicknesses, is the use of the Full Depth
Reclamation (FDR) process. The FDR method involves the grinding of the existing roadway
surface course and base and blending it with a portion of the subgrade after adding a
bituminous emulsion or other stabilization agents to enhance the strength of the new base.
This method, estimated to cost approximately $45 per square yard, does not improve existing
curbing nor driveway aprons.
On roadways that are determined to have adequate base thicknesses, various restoration
methods are available to initiate crack control. The Milling and Resurface (Overlay) method
allows for the placement of additional asphalt thickness where determined to be inadequate.
This process is estimated to cost $15 per square yard.
Where the base and asphalt thicknesses are deemed adequate and the cracking is minimal,
another surface restoration process, Micro Surfacing, can be utilized. This process involves
the reclamation of the asphalt surface where a portion of the asphalt millings are blended with
an asphaltic emulsion with polymer and aggregate. This process, estimated to cost
approximately $4 per square yard, can provide a protective layer for enhanced aesthetics and
crack control with an existing service life extension of four (4) to seven (7) years.
Crack control is important since cracks, especially larger cracks allow runoff to enter through
the roadway surface and reach the roadway base and subgrade. Unless, water-resistant base
courses were used, the addition of water to non-water-resistant bases will accelerate the
deterioration of the roadway system. This occurs when traffic loads can “pump” the base and
subgrade materials upward (through surface cracks) releasing these materials onto the roadway
surface. This action results in the formation of voids beneath the roadway surface, ultimately
resulting in depressional areas, pot-holes and alligator cracking.
Seal coats are also available however these systems are typically used for short term crack
control. Seal coats do not provide additional strength to the roadway.
Finally, crack seal is a process whereby existing cracks are filled with a bituminous material
leaving an obvious mark after application. It is believed that the cost of crack seal can be very
high particularly if there are many cracks to seal. Crack seal does not provide additional
strength to the roadway.
Utilizing these subjective repair methods, this evaluation allowed AED to prepare a plan that
designates the roadways into three (3) categories based upon the current condition of the
roadway surfaces.
These categories are listed below:


Priority One- Roadways exhibiting high levels of stress, poor finish or surface spalling
20



Priority Two- Roadways exhibiting mid to high levels of stress and moderate amounts of
surface cracking



Priority Three- Roadways exhibiting low levels of stress, minor surface cracking

The current condition of the roadways will change over time resulting in lower Pavement
Condition Index (PCI) values than those assigned in this assessment. These lower values will
result in higher restoration costs in the future.
AED has identified specific problem spots within the roadway systems throughout the study
limits. These areas include sections of broken curbing or where sedimentation has collected
indicating poorly sloped or settled curb sections. Since no survey work was performed as a
component of this evaluation, this activity may likely need to be performed prior to the
designation of curb sections to be replaced. This will avoid the expenditure of money to
replace short sections of curbing only to “push the problem” down the street.
Other “trouble spots” include raveling, severe roadway surface cracking along the roadway
edges and rough areas around manholes. The roadway surface condition served as the primary
means of designating the roadways into the three categories presented above. Please refer to
Figure 3 for the roadway designations and specific trouble spots.
Priority One roadways include:















Belmar Drive
Dolphin Drive
Marlin Drive
Pine Tree Lane
N. Overbrook Avenue
Jewel Court
Indian Avenue
N. Indian Avenue
S. Indian Avenue
Lanai Avenue
Mineola Drive N.
Mineola Drive E.
Temple Lane
Bel-Forest Drive

Priority Two roadways include:



W. Overbrook Street
Duncan Drive

Priority Three roadways include:


South Wind Drive
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E. Overbrook Street

Costs
For construction cost estimation, typical unit costs have been presented. Please note, however,
that unit costs will vary depending on the amount of roadway work performed under a single
contract. This is particularly sensitive for restoration techniques that involve special equipment
should as milling and micro surfacing.
During the evaluation process, AED met with paving contractors and contacted several asphalt
plants to review current asphalt standards, to discuss current “industry” pricing and to identify
typical production rates for milling and overlay work.
For instance, based upon a 1.5-inch milling and resurface (overlay) program, typical pricing is
approximately $13.00 per square yard. To address additional construction costs such as
Mobilization and Maintenance of Traffic signage, $2 per square yard was added.
Micro surfacing is another effective surface restoration technique that utilizes a fraction of the
material used in the overlay process. Although unit prices can be as low as $3.00 per square
yard, conservatively $4.00 per square yard has been used.
One important cost component for roadway restoration work is the cost and production rate for
the milling machine. Typically, the milling machine can mill up between 6,000 and 7,000
square yards of roadway surface daily. Use of this equipment for fractional days will result in
reduced efficiency and higher unit costs. Added efficiencies are gained by selecting long runs
of roadway as opposed to restoring multiple sections of shorter sections of roadway. Longer
sections of roadway restoration can increase daily production rates by approximately 15 to 20
percent (15%- 20%).
Roadway rehabilitation pricing estimates are presented in Table 2.
Once cores and penetrometer tests are conducted, some of the roadways that are currently
identified as Full Depth Reclamation (FDR) or Reconstruction candidates, may be adjusted to
Milling and Resurfacing (Overlay) Candidates.
Additional survey work should be conducted to properly assess the limits of curb replacement.
The costs provided do not include the material testing costs, survey costs or engineering costs
(where needed).
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City of Belleair Bluffs
Roadway Assessment
Table 2 - Pricing Summary
Longitudinal/ Edge /
Transverse Cracking

Belmar Drive

Residential

22

1160

N

X

X

X

Dolphin Drive

Residential

20

850

Y/N

X

X

X

Marlin Drive

Residential

21.5

475

Y

X

Pine Tree Lane

Residential

21.5

230

Y

X

South Wind Drive

Residential

20.5

1330

Y

N. Overbrook Avenue

Residential

20.5

1200

Y

X

Jewel Court

Residential

21

550

Y

X

E. Overbrook Street

Residential

22

1025

Y

X

W. Overbrook Street

Residential

19

1015

Y

X

Indian Avenue

Residential

44/17

850

Y

X

N. Indian Avenue

Residential

21

960

Y

X

X

X

S. Indian Avenue

Residential

21

1000

Y

X

X

X

X

40

Cores, Testing

1000

2,333.3

Full Depth Reclamation

1

45.00

$105,000

Lanai Avenue

Residential

21

1055

Y

X

X

X

X

45

Cores, Testing

1055

2,461.7

Full Depth Reclamation

1

45.00

$110,775

Mineola Drive N.

Residential

21

290

Y

X

X

X

X

40

Cores, Testing

290

676.7

Full Depth Reclamation

1

45.00

$30,450

Mineola Drive E.

Residential

22

315

Y

X

X

X

X

40

Cores, Testing

315

770.0

Full Depth Reclamation

1

45.00

$34,650

Temple Lane

Residential

22

750

Y

X

X

40

Cores, Testing

750

1,833.3

Full Depth Reclamation

1

45.00

$82,500

Duncan Drive

Residential

22

1550

Y

X

X

X

50

Cores, Testing

1550

3,788.9

Mill/ Overlay

2

15.00

$56,833

Bel-Forest Drive

Residential

25

1200

N

X

X

40

Cores, Testing

1200

3,333.3

Reconstruction

1

130.00

$433,333

TOTAL

$2,008,106

Curbs
(Yes/
No)

Raveling & Spalling

Block Cracking

Utility Cuts & Patches

Type

Total
Length
(Ft.)

Reflective Cracking

Roadway Name

Approx.
Roadway
Width
(Ft.)

Alligator Cracking

Corrugations & Depressions

Pavement Deficiencies

Recommended
Initial Actions

Length
Impacted
(Ft.)

45

Cores, Testing

1160

2,835.6

Full Depth Reclamation

1

45.00

$127,600

40

Cores, Testing

850

1,888.9

Reconstruction

1

130.00

$245,556

40

Cores, Testing,
Utility Condition

475

1,134.7

Reconstruction

1

130.00

$147,514

40

Cores, Testing

230

549.4

Reconstruction

1

130.00

$71,428

60

Cores, Testing

1330

3,029.4

Mill/ Overlay

3

15.00

$45,442

X

45

Cores, Testing

1200

2,733.3

Full Depth Reclamation

1

45.00

$123,000

X

40

Cores, Testing

550

1,283.3

Full Depth Reclamation

1

45.00

$57,750

60

Cores, Testing

1025

2,505.6

Mill/ Overlay

3

15.00

$37,583

X

50

Cores, Testing

1015

2,142.8

Mill/ Overlay

2

15.00

$32,142

X

45

Cores, Testing

850

3,683.3

Full Depth Reclamation

1

45.00

$165,750

40

Cores, Testing

960

2,240.0

Full Depth Reclamation

1

45.00

$100,800

X
X

X
X

X

X

X

X

X

X
X

X

X

X

X
X

X

X

X

X

X

X

X

Pavement
Surface
Area (Sq.
Yd.)

Pavement
Condition Index
(PCI) Value

Recommended Rehabilitation
Technique

Priority Cost / SY
Ranking
($)

Estimated Cost

