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Picciola Road (CR 466A), located in Lake County, Florida, connects US 27/411 to Lake Unity Road (C.R. 
466B) and provides access to Picciola Island.  In this report, issues associated with the existing conditions 
from Sable Palm Drive to Lake Unity Road are identified and engineering solutions are developed that 
provide an economical and safe facility while minimizing disruption to the motoring public and impacts to the 
environment. 
 
The existing roadway typical section consists of two 12’-0” lanes with no paved shoulders.  The bridge 
typical section consist of two 11’-6” lanes and 6” shoulders.  The existing bridge is located on a tangent 
segment of roadway between two tight horizontal curves with steep superelevation.  Since the existing bridge 
is tangent and crowned, it does not match the approach roadway and has resulted in accidents.  The existing 
bridge Inventory Load Rating is less than required for the HS20 design vehicle and the bridge railing is not 
rated to resist the impact of the current design vehicle. 
 
The proposed roadway typical section consists of two 12’-0” lanes with 2’-0” paved shoulders and 6’-0” 
sodded shoulders.  The proposed bridge consists of two 12’-0” lanes with 8’-0” shoulders and 1’-61/2” traffic 
railing barriers along each side. 
 
Two roadway alignment alternatives, based on a 40 mph design speed, are selected for further study.  In 
Alternative A (Phased Construction), the alignment is shifted north to permit phased construction of the 
roadway and bridge while maintaining traffic on Picciola Road.  Alternative B (Build-in-Place) realigns the 
existing roadway with only minor lateral adjustments. 
 

SUMMARY OF ROADWAY ALTERNATIVES 

Issue 
Alternative A 

(Phased Construction) 

Alternative B 

(Build-in-Place) 

*Estimated Probable Cost $1,250,000 $775,000 

Traffic Control 

� 4 Phases of construction 

� Two -10’-0” lanes maintained 

� Periodic lane closures 

5.2 mile detour 

Construction Duration 14 months 6 months 

Right-of-Way Acquisition 
0.21 acres  

(9,150 square feet) 
None 

Wetlands Impact 
0.16 acres 

(6,970 square feet) 
0.01 acres 

(435 square feet) 

   *Total Project Cost Inclusive of Bridge Cost and Drainage Cost 

 
Evaluation criteria used to compare the two roadway alternatives include public opinion, cost, 

constructability, disruption to traffic, right-of-way impact and environmental impacts.  The recommendation 

for the roadway alignment is Alternative A (Phased Construction). 

 
Three drainage design alternatives, exfiltration, swales, and ponds are investigated.  An exfiltration system 
consists of perforated pipe surrounded by crushed stone aggregate wrapped in filter fabric.   
Swales would be located adjacent to the roadway in areas where the groundwater levels are low enough to 
permit infiltration.  Ponds to treat stormwater generated from the new roadway are impractical since the only 
available parcels are at the higher elevations within the project limits.  Ponds would be used to treat runoff 
generated from another section of the roadway that is currently not treated. 
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SUMMARY OF DRAINAGE ALTERNATIVES 

Issue Exfiltration Roadside Swales Ponds 

Estimated Probable 
Cost 

$84,000 
$70,300 (Alt. A) 
$82,400 (Alt. B) 

$100,000 

Right-of-Way 
Acquisition 

*None 
0.35 Acres (Alt. A) 
0.58 Acres (Alt. B) 

2 Acres 

Wetlands Impact *None 
0.07 Acres (Alt. A) 
0.13 Acres (Alt. B) 

None 

Maintenance 
May involve excavation 

of this buried system 
Includes only debris 
removal and mowing 

Includes only debris 
removal and mowing 

   *This system is contained within the Roadway Typical Section. 

 
Evaluation criteria for the three drainage alternatives include cost, constructability, aesthetics, maintenance, 

right-of-way impact and environmental impacts. The recommendation for the drainage is to install an 

exfiltration system under the 6 foot sodded shoulder. 

 
Due to the age of the existing structure and its geometric incompatibility with the existing roadway’s curved 
and superelevated geometry, widening the existing is not viable.  It is recommended that the existing structure 
be replaced. 
 
The required bridge length to span the Dead River is approximately 81 feet.  One, two or three span 
arrangements are viable.  The single-span structure uses precast prestressed AASHTO Type III beams which 
support an 8” concrete deck.  The increased structure depth requires a higher roadway profile to maintain the 
same underclearance as the shallower three-span alternative.  The AASHTO beams are supported by two end 
bents founded on 18” prestressed piles. The two span alternative requires a support at the centerline of 
channel, which would impede boat traffic, and was eliminated from further consideration. The three-span 
structure consists of a flat slab superstructure, 1’-6” thick, which is approximately equal to the existing 
structure depth.  The flat slab is supported by two end bents and two intermediate bents founded on 18” 
prestressed concrete piles. 
 
The estimated comparative cost of the structure is higher for roadway Alternative A due to the phased 
construction.  Wall cost includes temporary walls, which are required for phased construction, and permanent 
walls, which are required to limit right-of-way and wetlands encroachment. 
 

SUMMARY OF BRIDGE ALTERNATIVES 

Issue 
Three-Span 

Flat Slab 

Single-Span 

AASHTO Type III 

Estimated Probable Cost 
(including walls) 

$677,000 (Alt. A) 
$387,000 (Alt. B) 

$734,000 (Alt. A) 
$388,000 (Alt. B) 

Constructability 
� Piles driving in channel 

� Channel impeded during 
construction 

All construction occurs 
from approaches 

Aesthetics Piling in waterway 
No visible foundations 

supporting superstructure 

Maintenance 
Piling subject to corrosion and 

impact damage 
Negligible 

 



 iii

Evaluation criteria for the bridge alternatives include cost, constructability, aesthetics and maintenance.  The 

recommendation for the bridge is the Single-Span AASHTO Type III Beam Alternative. 

 
Public Information Meetings were held on June 15, 2004 at the Fruitland Park Casino, in Fruitland Park and 
November 4, 2004 at the Leesburg Community Center, in Leesburg.  During the meetings, the alternatives 
and recommendations discussed in this report were presented to the public.  Over 70% of the respondents 
prefered the phased construction option citing concerns over a delay in emergency response time, concerns of 
safety and delay at the intersection of Eagles Nest and US 27/411, driving extra miles, shopping 
inconvenience, impact to local businesses and increase travel to work or school.  Other comments unrelated to 
the alternative selection included seven residents who wanted the bridge built higher to provide additional 
underclearance, five who wanted pedestrian facilities and one who wanted lighting added to the bridge. 
 
A Public Hearing was held on December 7, 2004, during a regular meeting of the Lake County Board of 
County Commissioners.  All of those who spoke at the hearing supported Roadway Alternative A (Phased 
Construction).  Following the public comments, the Board of County Commissioners voted unanimously for 
Roadway Alternative A. 
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1.1 Project Location 

Picciola Road (CR 466A) is located in Lake County, Florida, east of the City of Fruitland Park.  The 
roadway connects US 27/411 to Lake Unity Road (C.R. 466B) and provides access to Picciola Island. 

Figure 1-1 

Project Location Map 

 

1.2 Scope of Report 

The segment of Picciola Road from Sable Palm to Lake Unity Road has been the site of many injury 
accidents over the past several years.  In this report, issues associated with the existing conditions are 
identified and engineering solutions are developed that provide a functional and safe facility.   
 
Alternative roadway designs, drainage designs, and bridge designs are studied and optimal solutions 
identified.  Alternative roadway alignments are evaluated with the goal of identifying a cost-effective, 
safe alignment that has the least negative impacts on the surrounding residents and the environment.  The 
roadway alternatives are compared based on cost, constructability disruption to traffic, right of way 
impact and environmental impact.  The drainage alternatives are compared based on cost, 
constructability, aesthetics, maintenance, right-of-way impact and environmental impact.  The existing 
structure is evaluated for its suitability for rehabilitation and widening.  Horizontal and vertical clearance 
requirements are identified and viable superstructure and substructure alternatives are investigated. The 
optimal span arrangement, substructure type and superstructure type, are selected based on cost, 
constructability, maintenance and aesthetics. 

 

1.3 Project Goals 

The specific project goals are identified in Table 1-1. 

 

Table 1-1 

Project Goals 
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� Provide an Alignment with a 40 mph Design Speed 

� Provide a Structure with a 75-year Service Life 

� Provide 2’-0” of Additional Vertical Clearance over the Dead River 

� Minimize Disruption to the Motoring Public during Construction 

� Minimize Environmental Impacts 

� Minimize Cost 
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1.4 Evaluation Matrix 

It is recognized that alternative selection is based on an evaluation that includes criteria other than just 
cost. Throughout this report, the Evaluation Matrix is used to consider multiple selection criteria.  In the 
matrices, “Importance Factors” are assigned to “Evaluation Criteria” (e.g. cost, constructability, 
maintenance etc.).  Each competing alternative is assigned a rating from 1 (Low) to 10 (High) for each 
evaluation criteria in the evaluation matrix.  The rating is based on the alternatives relative merits with 
respect to each criterion.  A weighted score (the sum of the Importance Factor x Ratings) for each 
alternative is compiled and used in recommending the preferred alternative.  The maximum possible score 
for each alternative is 100.  The alternative with highest score is the recommended alternative. 
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2.1 Roadway Characteristics 

Existing Picciola Road, within the study limits, is a two lane roadway.  The posted speed limit varies from 
35 mph west of the Picciola Bridge to 45 mph just east of the bridge.  In the vicinity of Sable Palm Drive 
there is an advisory speed sign of 25 miles per hour.  This sign is in place due to pedestrian traffic crossing 
the road from a residential area north of the roadway to Lake Griffin on the south.  This segment of 
Picciola Road serves residential and community based land use, and is an important element of Lake 
County’s roadway network. 

 

2.1.1 Functional Classification 

Picciola Road connects U.S. 27/441 to Lake Unity Road (C.R. 466B) and provides access to Picciola 
Island.  It is classified as a collector roadway.  U.S. 27/441 is classified as a principle urban arterial 
while C.R. 466B is classified as a minor collector. 

 

2.1.2 Typical Section 

The typical section of Picciola Road consists of two 12’-0” wide travel lanes with no paved shoulders. 
 There is no well defined stormwater collection system along the corridor.  Guardrail exists at the 
bridge approaches and in areas where the fill slopes are steep.  There are no sidewalks or designated 
bicycle facilities along the corridor. 

 

2.1.3 Right-of-Way 

The county owned right-of-way along this portion of Picciola Road is 80 feet wide.  Detailed 
right-of-way maps were prepared by Southeastern Surveying as part of this study and are located 
in the project file. 

 

2.1.4 Horizontal Alignment 

The existing roadway consists of three horizontal curves within the limits of the project separated by 

tangent segments.  Existing curve data can be found in Table 2-1. 
 
 

 
 

 

The curve radii are very tight and have a steep 
superelevation.  The bridge is situated within a 165 
foot tangent segment between Curve Nos. 2 and 3.  
There is no superelevation across the bridge.  When 
traveling at the posted speed limit of 35 mph, the 
transition from curve to tangent to curve occurs in 
3.2 seconds.  The roadway geometry limits both 
horizontal sight distance and reaction time.  The 
driver expectation is a continuous curve at a constant 

Curve No. Radius Superelevation 

1 410’ 9% 

2 410’ 10% 

3 478’ 5% 

Figure 2-1 

Existing Curve Locations 

2.0 EXISTING CONDITIONS 

Table 2-1 

Existing Curve Data
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superelevation though Curve Nos. 2 and 3 and 
across the bridge.  This unexpected geometric 
deficiency has contributed to many accidents on 
Picciola Road as evidenced by eyewitness 
accounts and collision damage to the guardrail. 

 

2.1.5 Vertical Alignment 

The vertical profile of Picciola Road is 
relatively flat at Sable Palm Drive.  The profile 
grade increases to approximately 1.20% along 
Horizontal Curve No. 2 at the west approach to 
the bridge. The profile over the bridge is flat and 
increases to approximately 1.86% along 
Horizontal Curve No. 3.  These vertical grades 
are adequate to facilitate drainage of the 
roadway runoff and present no obstruction to the 
vertical sight distance. 

 

2.1.6 Intersection and Signalization 

There are a total of four intersections on Picciola Road within the project limits: Sable Palm Drive, 
Mulholland Drive, Stallings Boulevard and Lake Unity Road.  The first and last intersections define 
the project limits.  Traffic is controlled at all intersections with stop signs. 
 

2.1.7 Crash Data 

Crash data for this segment of Picciola Road was assembled and reviewed.  The 1995 through 2002 
data was obtained from the Lake County Traffic Engineering Department.  The majority of the 

accidents occurred near Lake Unity Road.  See Table 2-2, for a summary of the data described by 
location and year of accident. 
 

Table 2-2 

1995 Thru 2002 Crash Data Summary 

 

Year 
Sable Palm 

Drive 

Mulholland 

Drive 

Stallings 

Boulevard 

Lake Unity 

Road 
Totals 

1995 0 0 0 3 3 

1996 2 1 0 4 7 

1997 1 0 0 3 4 

1998 1 0 0 2 3 

1999 1 0 0 3 4 

2000 1 0 0 1 2 

2001 0 0 0 4 4 

2002 2 0 0 1 3 

Total 8 1 0 21 30 

 

2.2 Stormwater Management 

This project lies within the St. John’s Water Management District (SJRWMD).  The portion of the Dead 
River located north of the project and adjacent to the Lake Griffin State Recreation Area is designated as 
“Outstanding Florida Waters.”  The waters located in Lake Griffin to the south of the project are Class III 
waters. 
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There is no stormwater treatment system provided within the project limits.  The stormwater currently runs 
off the existing roadway and into roadside ditches that flow into Lake Griffin or the Dead River.  There are 
scuppers on bridge that discharge stormwater directly into the Dead River.  
 

2.3 Environmental Characteristics 

Lotspeich and Associates conducted a preliminary ecological assessment of the study area.  Their findings 
are documented in the “Preliminary Ecological Assessment Report for Picciola Bridge Improvements”, 
dated July 21, 2004.  The referenced report contains a complete discussion of the existing environmental 
characteristics and regulatory considerations.  The following is a summary. 
 

The study area is bordered by undeveloped land, a mobile home park, single family residences, Lake 
Griffin State Park, and Lake Griffin.  The residential land uses occur on both the east and west sides of 
the existing bridge and a small mobile home park is situated on the southwest side of the bridge.  The 
existing roadway is the primary upland land use within the study area.  One wetland and one surface 
water community occur within the study area.  The vast remainder of the study area is dominated by 
Lake Griffin to the south of Picciola Road and the Dead River to the north of Picciola Road.  No 
threatened or endangered species were observed during the field investigation.  The closest bald eagle 
nest is located approximately 3,500 feet north of the study area near Windy Way - well beyond the 
1,500 foot protection zone. 

 

2.4 Geotechnical Characteristics 

DEVO Engineering conducted a preliminary geotechnical investigation to evaluate viable foundation  and 
wall types for this project.  Their findings are documented in the “Preliminary Geotechnical Structures 
Report for Picciola Bridge Improvements” dated June 5, 2003, and two letter reports dated July 28, 2003, 
and March 18, 2004.  The following information was obtained from those reports. 
 

The geotechnical investigation included Standard Penetration Test Borings, Power Auger Borings, 
Hand Augers and Muck Probes.  Surficial muck was identified along the edges of the water.  The 
muck thickness ranged from four inches to two feet.  Buried Peat was identified on the western 
approach to the bridge.  The pocket begins approximately 17’-6” below the existing roadway and is up 
to 6 feet in depth.  The extent of the buried peat is bounded laterally by the existing roadway 
embankment.  At elevations below the muck and peat, the upper 65 feet is composed of loose to 
medium dense fine sands and slightly silty fine sands with varying transitions to silty, silty and clayey 
fine sands.  From a depth of 65 feet to the termination of the borings the soil is predominately sandy 
clays and clays. 
 
Corrosion testing was performed on soil samples obtained from the site.  Based on the criteria 
presented in the Florida Department of Transportation’s Structures Design Guidelines, the 
environment is classified as “Slightly Aggressive” for both superstructure and substructure. 

 

2.5 Existing Bridge Characteristics 

The existing bridge (Bridge No. 114044) is on the 
tangent segment of roadway that crosses the Dead 
River perpendicular to the channel.  The bridge 
riding surface is crowned at the centerline and 
cross-sloped at 3/16” per foot.  The existing 75'-0” 
long structure is comprised of three 25'-0" spans. 
The first and last spans are constructed over the 
spill slopes and the center span is over the channel. 
The cast-in-place concrete T-beam superstructure 
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is founded on timber pile bents with concrete caps. The overall structure depth, measured from the top of 
deck to the bottom of the T-Beam, is approximately 2'-6".  The bridge deck accommodates two 11'-6" 
lanes with 6" shoulders. A raised curb, 9” in width, runs along the outside edges of the bridge and a 
guardrail is mounted to the outside fascia of the bridge deck. The total bridge width is 25'-6".  The existing 
lane widths and shoulders widths are less than current standard and the existing bridge railing is not rated 
to resist the impact load of the current design vehicle. 
 

2.5.1 Bridge Inspection 

We have reviewed the Bridge Inspection Report and conducted a field evaluation.  The Bridge 
Inspection Report dated October 11, 2001, indicates that the main load carrying elements of the bridge 

are in, at least, satisfactory condition.  We confirmed this assessment in our field evaluation.  Table 2-

4 highlights some of the deficiencies noted in the report. 
 

2.5.2 Load Rating 

We have reviewed the latest bridge Load Rating dated May 25, 1994.  The Load Rating is a measure 
of the structural capacity of the bridge to carry the Florida Legal Vehicles which provide both an 
Operating Rating and an Inventory Rating. The Operating Rating represents the absolute maximum 
permissible load to which a structure may be subjected.  The Inventory Rating represents the load 
level which can safely utilize an existing structure for an indefinite period of time.  Typically, only the 
HS20 Vehicle is load rated for Inventory. 
 

Table 2-3 lists the Operating Rating for all the Legal Trucks and both the Operating Rating and 
Inventory Rating for the HS20 vehicle.  No load restrictions are currently mandated for this bridge 
since all of the Operating Load Ratings exceed the permissible vehicle weights.  However, the table 
shows an inventory load rating less than the vehicle weight for the HS20 vehicle.  This indicates that 
the bridge is not structurally sufficient to safely carry the HS20 vehicle for an indefinite period of 
time.  The beam distress noted in the Bridge Inspection Report may be due to repetitive loading that 
exceeds the Inventory Rating of the bridge. 

 

Table 2-3 

Load Rating Summary 

 

Vehicle Vehicle Weight Moment Shear Load 

Designation (U.S. Tons) Rating Factor Rating Factor Rating 

SU2 17.0 2.290 2.267 38.539 

SU3 33.0 1.314 1.287 42.471 

SU4 35.0 1.167 1.238 40.845 

C3 28.0 2.095 2.150 58.660 

C4 36.7 1.384 1.543 50.793 

C5 36.6 1.384 1.513 50.654 

ST5 40.0 1.672 1.587 63.480 

HS20 36.0 1.574 1.365 49.140 

HS20 (Inventory) 36.0 0.945 0.819 29.484 
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2.5.3 Sufficiency Rating 

The Bridge Sufficiency Rating is a numerical indicator of the adequacy of a bridge to remain in 
service. The rating combines structural adequacy, serviceability, functional obsolescence and 
essentiality for public use. Valid ratings range from 0 (most deficient) to 100 (most sufficient).  The 
Sufficiency Rating for this structure, as listed on the  Bridge Inspection Report dated October 11, 
2001, is 50.  This low sufficiency rating results from the insufficient load carrying capacity and the 
substandard lane widths, shoulder widths and barriers. 

 

2.6 Utilities 

Table 2-5 is a list of the utility companies that have facilities 
that may pose a conflict with this project.  These companies 
were from the Sunshine State One Call of Florida. 

 
 
 
 
 
 
 
 
 
 

Table 2-5 

Utility Contact Information 

 

Utility Name Contact Name Phone Number 

City of Leesburg – Electric Bob Brook (352) 729-9830 

City of Leesburg – Gas Jack Rogers (352) 729-9830 

Progress Energy Douglass Ellerbe (Distribution) 
Rosemary Gruebaum (Transmition) 

(352) 694-8520 
(407) 475-2471 

Comcast Communications Ed Horton (352) 728-9755 

Sprint Florida Doug Van Cleave (352) 326-1263 

 
 
2.7 Establishment of Project Need 

The segment of Picciola Road from Sable Palm Drive to Lake Unity Road has been the site of many injury 
accidents over the past several years.  The existing roadway geometry, lane widths, shoulder widths and 
sight distances are substandard.  Likewise, the existing bridge lane widths and shoulders widths are less 
than current standard.  The load carrying capacity of the structure and the bridge railing are not rated to 
resist the loads of the current design vehicles.  Based on these concerns combined with the age and level of 
deterioration of the existing bridge, improvements to this corridor are warranted. 
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3.1 Roadway Design Criteria 

The roadway design criteria utilized is based on the Florida Department of Transportation’s Plans 
Preparation Manual in conjunction with the Florida Department of Transportation’s Design Standards 
(2002) and the Florida Green Book. 
 

3.1.1 Traffic Data 

The traffic data was provided to HNTB by Lake County Public Works from the two permanent traffic 
count stations located within the project limits.  Station 117, is located just north of Picciola Cutoff 
Road on Picciola Road.  Station 167, is located 0.2 miles south of Eagles Nest Road on Lake Unity 

Road.  Table 3-1 summarizes the traffic data. 
 

Table 3-1 

Traffic Counts 

 

Year 
Station # 117 

AADT 

Station # 167 

AADT 

2000 8,279 N/A 

2001 8,186 4,606 

2002 7,880 4,419 

2003 8,179 4,622 

 
 

3.1.2 Geometric Criteria 

 

Table 3-2 

Roadway Design Criteria 

 

 

 
Design Element 

 
Design Standard 

 
Sources 

 
 

General 
 
 

Roadway Classification Collector 
 

 
Design Vehicle HS20  

Design Year 2025 Per Scope of Services 

Design Speed 40 mph 
PPM, Vol. I,  Section 1.9, 

page 1-15 

 
 

Horizontal Alignment 
 
 

Maximum Curvature 10�45'00" PPM, Vol. I, Table 2.8.3 

Maximum Deflection w/o 
Horizontal Curve 

2�00'00" PPM, Vol. I, Table 2.8.1a 

Minimum Length of 
Horizontal Curve 

 
600 ft PPM, Vol. I, Table 2.8.2a 

Minimum Stopping Sight 
Distance 

305 ft 
 

PPM, Vol. I,  Table 2.7.1 
(Adjustments for grades 

will be made during 
design.) 

3.0 DESIGN CRITERIA 
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Design Element 

 
Design Standard 

 
Sources 

 
 

Vertical Alignment 
 
 

Maximum Profile Grade 7.0% 

PPM, Vol. I, Table 2.6.1 
PPM, Vol. I, Page’s 8-11 

PPM, Vol. I, Table 8.6.4 

Maximum Change in Grade 
w/o Vertical Curve 0.80% PPM, Vol. I, Table 2.6.2 

Crest Vertical Curve  K=70, Min. Length 120 ft 
 
PPM, Vol. I, Table 2.8.5 

Sag Vertical Curve K=64, Min. Length 120 ft PPM, Vol. I, Table 2.8.6 

 
 

Cross Section 
 
 

Lane Widths 12 ft – Tangent 
PPM, Vol. I, Table 2.1.1, 
Table 2.1.2, Table 2.1.3 
PPM, Vol. I, Page 8-3 

Shoulder Width - Roadway Total: 8 ft 
Paved: 2 ft 

 
 

Typical Roadway Cross 
Slopes 

0.02  to 0.03 PPM, Vol. I, Figure 2.1.1 

Clear Zone (Min. from edge of 
travel way)  18 ft 

PPM, Vol. I, Table 2.11.9 
(See Table 2.11.10 for 
adjustments in curves) 

PPM, Vol. I, Table 2.11.1 
thru Table 2.11.8 

Border Width 
  Minimum 

12 ft from Edge of Travel 
PPM, Vol. I, Table 2.5.2 

Roadside Slopes 

Front Slope 
1:2 not flatter than 1:6 

 
Back Slope 

1:2 not flatter than 1:6 
 

Transverse Slopes 
1:4 

PPM, Vol. I, Fig. 2.4.1 
 

Maximum Shoulder “Roll-
Over” 

7% 
2000 FDOT Roadway and 
Traffic Design Standard 

Index No. 510, 1 of 2 
 
Maximum Lane “Roll-Over” 

 

 
4% 

 

 
PPM, Vol. I, Section 2.1.5 

Superelevation Transition 
     Non-Spiral 

      Tangent 
      Curve 

 
Standard                             

Minimum/Maximum 
80%/50% 
20%/50% 

 

AASHTO (2001) pgs.176-
183 

PPM, Vol. I, Section 2.9 

Maximum Superelevation 0.10 PPM, Vol. I, Section 2.9.1 

Superelevation Transition 
Slope Rates 

Minimum 
1:100 

 

PPM, Vol. I, Table 2.9.3 
PPM, Vol. I, Table 2.9.4 
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The proposed typical section will be comprised of two 12’-0” lanes two 2’-0” paved shoulders with 
Type F curb and gutter and a 6’-0” grassed shoulder behind the curb and gutter.  The additional 
grassed shoulder will allow the guardrail to attach to the bridge without transitioning.  See 

APPENDIX B for the Proposed Roadway Typical Section. 

 

3.2 Drainage Design Criteria 

The stormwater management design utilizes FDOT Stormwater Design Criteria and meets the 
regulations of the Saint John’s River Water Management District (SJRWMD).  A summary of the 

criteria used can be seen in Tables 3-3 and 3-4. 

 

Table 3-3 

SJWMD Treatment Volume Criteria 

 
 

Design Element 
 

Design Standard 

Wet Detention Volume 

The greater of: 
First inch of runoff from the developed project 

-Or- 
2.5 inches over the impervious area 

* If directly discharging to Class I, II, III or OFW provide an 
additional 50% of applicable treatment volume and 
permanent pool volume. 

Dry Detention Volume 

The greater of: 
First inch of runoff from the developed project 

-Or- 
2.5 inches over the impervious area  

* If directly discharging to Class I, II, III or OFW provide an 
additional 50% of applicable treatment volume.  

Off-Line Wet Retention Volume 

The greater of: 
First 1/2 " from the developed project 

-Or- 
1.25" over the impervious area 

Off-Line Dry Retention 

First 1/2" runoff from the developed project 
-Or- 

1.25" over the impervious area 

* If directly discharging to Class I, II, III or OFW provide an 
additional 50% of applicable treatment volume.  

Off-Line Exfiltration Trench Volume 

The greater of: 
First 1/2" from the developed project 

-Or- 
1.25" over the impervious area 

On-Line Exfiltration Trench Volume 
 

Off-Line Volume plus an additional 1/2" over project area 

* If directly discharging to Class I, II, III or OFW provide an 
additional 50% of applicable treatment volume.  
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Table 3-4 

SJWMD Recovery Criteria 

 
 

Design Element 
 

Design Standard 

Wet Detention Volume Drawdown 1/2 treatment volume between 48 and 60 hours. 

Dry Detention Volume Drawdown 1/2 treatment volume between 24 and 30 hours. 

Off-Line Wet Retention Volume Drawdown treatment volume within 72 hours. 

Off-Line Dry Retention Drawdown treatment volume within 72 hours. 

Off-Line Exfiltration Trench Volume Drawdown treatment volume within 72 hours. 

On-Line Exfiltration Trench Volume Drawdown treatment volume within 72 hours. 

 
 

3.3 Structural Design Criteria 

The design of the structural elements of this project will be in accordance with the FDOT Structures 
Design Guidelines and the Detailing Manual. This section includes design data and criteria for the 
evaluation of bridge superstructures and substructures. 

 

3.3.1 Design Specifications 

Structures shall be designed in accordance with FDOT standard practices and procedures.  The design is 
governed by the following design specifications. 

1. FDOT Standard Specifications for Road and Bridge Construction (2004 Edition). 
2. AASHTO LRFD Bridge Design Specifications (Second Edition, 1998) including interims through 

2002. 
3. FDOT Structures Design Guidelines (LRFD), Topic No. 625-020-154-b, effective July 2004. 
4. FDOT Detailing Manual for Load and Resistance Factor Design, Topic No. 625-020-200-e, effective 

July 2004. 
5. FDOT Plans Preparation Manual (PPM) English, Topic No. 625-000-007, January 2003, Third 

Edition, updated January 2004. 

 

3.3.2 Design Loads 

The following design loads are utilized in superstructure and substructure alternative investigations: 

1. Dead Loads: 
 Unit weight of structural concrete:  150 pcf 
 Future Wearing Surface   15 psf 
 Stay-In-Place Forms:   20 psf 
 Traffic Railing Barrier:   421 plf 

 
2. Live Loads: 
 Vehicle: HL93 (HS20 Vehicle) 
 
3. Wind Loads: 
 Design wind loads on bridges shall be per LRFD 3.8. 
 
4. Thermal Forces: 

Movements of bridge structures shall be calculated assuming the following temperature ranges: 
 

 Superstructure Material Mean Rise Fall 
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 Concrete Only 70°F +25°F -25°F 

The coefficients of thermal expansion for concrete shall be taken as 6 x 10-6/°F 

5. Seismic Design: 
The connections between the superstructure and substructure shall be designed in accordance with 
the requirements of the FDOT SDG Section 2.3. 

 

3.3.3 Environment 

Based on the “Preliminary Geotechnical Structures Report for Picciola Bridge Improvements” dated 
June 5, 2003, by DEVO Engineering, environmental classifications are as follows: 

 Superstructure:  Slightly Aggressive 
 Substructure:        Slightly Aggressive 

 

3.3.4 Materials 

The following material properties shall be utilized: 

1. Concrete: 

Concrete shall be in accordance with FDOT Standard Specifications for Road and Bridge 
Construction, Section 346. 

The following concrete properties with Florida Limerock are utilized: 

   28-day Modulus of 
  Concrete Strength Elasticity 
 Element Class (psi) (psi x 106) 
 Superstructure (CIP) II (Bridge Deck) 4,500   3.5 
 Substructure (CIP) II 3,400   3.0 
 Prestressed Piles V (Special) 6,000   4.0 
 Prestressed Beams VI 8,500   4.8 
   
 
2. Reinforcing Steel: 

Reinforcement shall be ASTM A615, Grade 60.  Concrete cover shall be per Table 1.2 of the 
FDOT Structures Design Guidelines. 

3. Prestressing Strands: 

Prestressing strands shall be ASTM A416, Grade 270, low-relaxation. 

 

3.3.5 Aesthetic Design Criteria 

It is our opinion that Level One Aesthetic Criteria would apply to this structure.  The FDOT Plans 
Preparation Manual describes Level One Aesthetics as follows: 
 
“…consist of cosmetic improvements to conventional Department bridge types, such as use of color 
pigments in the concrete, texturing the surfaces, modifications to fascia walls, beams or more pleasing 
shapes for columns and/or caps”. 

 
This bridge will be seen by minimal boat traffic traveling through the channel; therefore, additional 
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aesthetic considerations beyond Level One are not warranted. 
 

3.3.6. Geometric Criteria 

The critical geometric design criteria elements affecting the bridge configurations are as follows: 
 
Horizontal Alignment: 
The bridge is located on a curved alignment in all the alternatives considered.  The bridge length is 
governed by the dimensions of the existing trapezoidal channel which measures approximately 25’ along 
the bottom.  The sides of the channel are sloped at a grade of 1.1/2 (horizontal):1 (vertical).  The riprap 
intended to protect existing slopes is failing.  It is recommended that the side slopes be flattened to the 
current standard of 2’ (horizontal) to 1’ (vertical).  This increases the required bridge length from the 
existing 75 feet to approximately 81 feet. 
 
Vertical Alignment: 
The roadway profile at the bridge location is established to provide a minimum vertical clearance 2’-0” 
greater than the existing clearance.  This criterion was established by Lake County Public Works and has 
the support of the Lake County Water Authority.  This results in a Low Member Elevation of 68.0 NAVD 
which is 8’-0” above the 100 year Flood Elevation of 60.0 NAVD. 

 
Bridge Typical Section: 
For this type of facility, the Florida Department of Transportation Plans Preparation Manual recommends 
a bridge section with two 12'-0" lanes, 8'-0" shoulders and 1'-6 ½" Traffic Railing Barriers along the edge 
of the deck. The total bridge deck width required for Picciola Road is 43'-1". 
 

Figure 3-1 

Proposed Bridge Typical Section 
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4.1 Historical Price Information 

An appropriate method for preparing estimates of probable construction cost is essential to the 
economic analysis performed for each alternative.  Preliminary quantities were developed for each 
alternative and unit prices applied to determine the estimated probable construction costs of the 
structure. 

The unit prices for the roadway and drainage elements are based on FDOT Historic Unit Costs.  To 
standardize the cost estimation process, the roadway items that do not vary between alignment 
alternatives investigated are combined to establish a roadway linear foot cost that will apply to both 
alternatives investigated.  The costs of the items that vary are then added to the alternative to which 
they apply.  The unit prices for the bridge elements are based on the FDOT Structures Design 
Guideline Chapter 11 titled “Bridge Development Report Cost Estimating”. A complete listing of  the 

estimated quantities and probable cost estimates are contained in Appendix A of this document. 

4.2 Proposed Unit Prices 

 
Table 4-1 

Roadway Linear Foot Cost 

 

Item 

Description 
Unit 

Unit 

Cost 
Comment 

Control and Abatement of Erosion and Water Pollution LF $18.82 $9.41 per LF x 2 sides 

Clearing and Grubbing LF $16.08 Entire 80’of ROW 

Type B Stabilization (Min LBR 40) (12”) LF $6.86 31’ Wide Section 

Base Optional (10 in Limerock Base) (Min LBR 100) LF $27.71 28’ Wide Section 

Asphalt Concrete Type S-1 (Inc Bit) (2”) LF $15.00 28’ Wide Section 
Curb and Gutter (Type F) LF $19.44 $9.72 per LF x 2 sides 

Guardrail LF $23.60 $11.80 per LF x 2 sides 

Removal of Existing Guardrail LF $4.60 $2.30 per LF x 2 sides 

Striping LF $9.00 2 - Shldrs. And Centerline 

Total Linear Foot Cost  $141.11  

 
Table 4-2 

Other Roadway Unit Costs 

 
 
 
 
 

Item 

Description 
Unit 

Unit 

Cost 

Right of Way Acre $50,000 
Wetlands Impacts Acre $80,000 
Roadway Fill CY $6.00 

4.0 COST ESTIMATION 
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Table 4-3 

Bridge Unit Costs 

 

 
The quantity of reinforcing steel is based on the ratio of pounds of reinforcing per cubic yard of 
concrete for each of the concrete elements, as shown in the table below: 
 

Table 4-4 

Estimate of Reinforcing Weights 

 

Element 

Description 

Pounds per 

Cubic Yard 

Pile Abutment 135 
Deck Slab, Standard 205 
Approach Slab 195 

 

Item 

Description 
Unit 

Unit 

Cost 

Superstructure:  

Superstructure Concrete CY $425.00 
Approach Slab Concrete CY $275.00 
AASHTO Type III Beam LF $86.00 
Reinforcing Steel (Superstructure) LB $0.46 
Reinforcing Steel (Approach Slab) LB $0.46 
Traffic Railing Barrier LF $44.00 
Expansion Joint (Strip Seal) LF $106.00 
Bridge Floor Grooving SY $2.50 

  

Substructure:  

Prestressed Concrete Piles (18") LF $38.00 
Prestressed Concrete Piles (24") LF $53.00 
HP 14 X 89 H-Piles LF $38.00 
16" Pipe Piles – Closed End LF $80.00 
Substructure Concrete CY $550.00 
Reinforcing Steel (Substructure) LB $0.46 

  

Miscellaneous:   

Permanent Retaining Walls SF $23.00 
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Two alignment alternatives were selected for further study.  In Alternative A, the alignment is shifted 
north of the existing to permit phased construction of the roadway and bridge while maintaining traffic 
on Picciola Road.  Alternative B realigns the existing roadway with only minor lateral adjustments.  

The Preliminary Roadway Plans are included in Appendix B. 

 

5.1 Alternative A (Phased Construction) 

In Alternative A, the alignment is shifted north of the existing alignment to permit phased construction 
of the roadway and bridge while maintaining traffic on Picciola Road.  The new alignment is comprised 
of two curves, both with a radius of 600 feet and a superelevation of 6.0%.  This provides a design 
speed of 40 mph. 

 

5.1.1 Right of Way Impacts 

Alternative A will require approximately 9,150 square feet or 0.21 acres of right-of-way 
acquisition.  The encroachment beyond the existing right-of-way results from the alignment shift 
and wider typical section.  Retaining walls are used to minimize the encroachment. 

 

5.1.2 Environmental Impacts 

The combination of a wider typical section and northern alignment shift will result in 
approximately 6,970 square feet or .16 acres of wetland impact.  As with the right-of-way, 
retaining walls are used to minimize encroachment into the wetlands. 
 

5.1.3 Traffic Control Plan 

The maintenance of traffic is comprised of four phases with the goal of providing two travel lanes 
throughout construction of the roadway and bridge.  Particular construction activities will require 
that the existing roadway and bridge be closed for short periods of time. 
 
In Phase 1, traffic will be maintained on the existing roadway while a temporary lane is 
constructed to the south.  In Phase 2, traffic will be shifted to the south with eastbound traffic on 
the newly constructed temporary lane and westbound traffic on former eastbound lane.  With the 
traffic shifted to the south, the permanent westbound lane and temporary pavement just north of 
the permanent westbound lane will be constructed.  In Phase 3, the traffic is shifted to the newly 
constructed northern portion.  The temporary pavement south of the existing alignment will be 
removed and permanent pavement constructed along with the type F curb and gutter.  In Phase 4, 
traffic will be shifted to the south onto the permanent eastbound shoulder, eastbound lane and a 
portion of the westbound lane.  With the traffic shifted to the south, the temporary pavement to 
the north will be removed and the curb and gutter constructed.  Finally, traffic is then shifted to 

the permanent eastbound and westbound lanes. See Figure 5-1 for a graphical representation of 
the Traffic Control and Construction Phasing. 

 

5.1.4 Construction Schedule 

The construction schedule for this alternative is lengthed by the maintenance of traffic on Picciola 
Road during construction.  The contractor must operate in confined work spaces immediately 
adjacent to an active roadway and materials must be stored off-site.  It is estimated that the phased 
construction will take approximately 14 months to complete.  The estimated duration of each 

phase is shown in Figure 5-1. 
 
 
 

 

5.0 ROADWAY ALTERNATIVES
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5.2 Alternative B (Build-in-Place) 

Alternative B involves a realignment of the existing roadway with only minor lateral adjustments.  
Construction of Alternative B requires closure of Picciola Road in the vicinity of the bridge for the 
duration of construction.  The proposed roadway will be constructed over the existing roadway except 
where the horizontal curvature deviates from the existing.  The bridge will be constructed in the footprint 
of the existing bridge.  The new alignment is comprised of two curves; both with a radius of 660’ and 
superelevation of 5.8% which provides a design speed of 40 mph. 

 

5.2.1 Right-of-Way Impacts 

No additional right-of-way will be required to accommodate Alternative B.  The horizontal curves 
have been designed such that the roadway side slopes stay within the right-of-way limits. Retaining 
walls are used in the vicinity of the bridge to eliminate encroachment of embankment fill beyond the 
existing right-of-way limits. 
 

5.2.2 Environmental Impacts 

There are minimal impacts associated with this alternative due to the similarity of this to the existing.  
Wetland impacts will be approximately 435 square feet or 0.01 acres due to the widened footprint of 
the typical section and curve adjustments that were made to the alignment.  As with the right-of-way, 
retaining walls are used to minimize wetlands encroachment. 

 

 

 

Figure 5-1 

Alternative A 

Phased Construction Scheme 
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5.2.3 Traffic Control Plan 

The construction of Alternative B will 
require that the existing Picciola 
Bridge and adjoining roadways be 
closed for the duration of construction. 

 Figure 5-2 illustrates the detour plan 
required for the closure.  The length of 
the detour for traffic originating at the 
intersection of Picciola Road and Lake 
Unity Road, requiring access to 
southbound US 27/411, is 
approximately 5.2 miles in length. 
 
Fire response to Picciola Island (east 
of the bridge) will most likely be 
dispatched from Fire Station No. 64, 
located on Spring Lake Road.  Given 
the location of the station relative to 
the Picciola Island, the detour should 
have no impact on fire response time. 
 
According to Lake County Emergency 
Medical Services (EMS), Emergency 
Medical could be dispatched from 
either the Villages Regional Hospital 
to the north or Leesburg Regional 
Hospital to the south.  Travel length to 
and from the Villages Regional 
Hospital will not be impacted by the 
detour.  However, the travel distance 
to, or from, Leesburg Regional Hospital will be increased from approximately 6.3 miles to 
approximately 11.5 miles. 
 

5.2.4 Construction Schedule 

Since the bridge and roadway will be closed during construction, the contractor has uninterrupted 
access to the site for construction activities, staging and storage of materials.  It is estimated that 
the build-in-place alternative can be constructed in approximately 6 months. 

 

5.3 Evaluation Matrix 

Evaluation criteria for the two roadway alternatives includes public opinion, cost, constructability, 
disruption to traffic, right-of-way impact and environmental impacts. 

 
 
 
 
 
 
 
 
 

Figure 5-2 

Proposed Detour 
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Table 5-1 

Comparative Evaluation of Roadway Alternatives 

 
 

PICCIOLA BRIDGE IMPROVEMENTS PROJECT 

COMPARATIVE EVALUATION OF ALTERNATIVES 

EVALUATION CRITERIA   

      Disruption     Score 

Public Cost Construct- to ROW Environmental (I.F.X 
Alternative 

Opinion   ability Traffic Impact Impact Rating) 

Ranking 

Importance Factor (I.F.) 3.0 3.0 1.5 1.5 0.5 0.5     

Alternative A 

(Phased Construction) 
8.5 6 5 8 5 5 68 1 

Alternative B 

(Build-in-Place) 
1.5 10 10 5 10 8 66 2 

 

 

5.3.1 Public Opinion 

Public Information Meetings were held on June 15, 2004, at the Fruitland Park Casino and on 
November 4, 2004, at the Leesburg Community Center.  The public was offered an opportunity to 
comment verbally or to document their comments on Public Comment Forms that were provided.  
Comments from 78 area residents were received.  Of those that expressed an alternative preference, 
85% supported Alternative A and 15% supported Alternative A.  Therefore, a value of 8.5 is assigned 
to Alternative A and 1.5 to Alternative B (Build-in-Place).  (For a more complete description of the 
public involvement process, see Section 9 of this report.) 

 

5.3.2 Construction Cost 

The cost of the alignment alternatives cannot be compared without consideration of drainage and 
bridge costs that will be discussed in sections 6 and 7 of this report.  The roadway alternatives are 
coupled with the recommended drainage alternative and bridge alternative to establish total estimated 
construction costs.  The estimated probable construction cost to reconstruct Picciola Road from Sable 
Palm to Lake Unity is $1,250,000 for Alternative A and $775,000 for Alternative B.  A complete 

listing of costs is included in Appendix A.  A value of 10 is assigned to the least cost option, 
Alternative B (Build-in-Place).  The ranking for the other alternative is proportionally lower based on 
that alternative’s cost. 

 

5.3.3 Constructability 

Alternative A must be constructed with a cumbersome maintenance of traffic scheme.  Phased 
construction must occur in a confined work area immediately adjacent to active an active Picciola 
Road.  Material must be stored off-site and material deliveries will be slowed.  In Alternative B, the 
roadway will be closed during construction.  The contractor will have uninterrupted access to the site 
for construction activities, staging and storage of materials.  Ratings have been applied accordingly. 

 

5.3.4 Disruption to Traffic 

Disruption to traffic will occur regardless of the alternative selected.  In Alternative A, traffic will be 
maintained in very narrow lanes without shoulders.  This will reduce the capacity of roadway and 
result in delays.  Additionally, periodic roadway closures will occur throughout the anticipated 
fourteen month construction schedule.  Alternative B will require a 5.2 mile detour for traffic seeking 
southbound access to US 27/441.  Ratings have been applied accordingly. 
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5.3.5 Right-of-Way Impact 

Ratings were assigned based on the degree of impact.  Alternative B received a 10 since the roadway 
and bridge can be reconstructed in the existing right-of-way.  Alternative A received a lower rating 
since that alignment requires additional right-of-way to construct. 

 

5.3.6 Environmental Impact 

Ratings were assigned based on the degree of impact.  Alternative A and B received ratings of 5 and 8 
since both involved some degree of wetlands impact. 

 

5.4 Roadway Recommendation 

The evaluation matrix provides an overall ranking for the alternatives evaluated.  A score of 100 is the 
maximum possible value.  Alternative A (Phased Construction) received the highest score and is the 
recommended alternative. 
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A thorough review of the existing topography and geotechnical data provided indicate mostly sandy 
surficial soils that will allow for infiltration.  Three drainage design alternatives were investigated:  These 
include exfiltration, roadside swales, and ponds.  Preliminary Drainage Plans depicting these alternatives 

are included in Appendix C. 
 

6.1 Exfiltration System 

An exfiltration system consists of perforated pipe surrounded by crushed stone aggregate wrapped in filter 
fabric.  The roadway stormwater is collected by inlets located in the curb and gutter, passed through the 
pipe and infiltrated through the stone and fabric and into the soil.  Most applications of exfiltration 
systems occur when space is limited and land costs are high.  Our typical section shows the trench located 
within the 6’sodded shoulder along the roadway.  The approximate length of trench needed to treat the 
entire roadway is 700 linear feet using an 18” pipe.  Overflow structures would be provided to prevent the 
water from backing up in the pipe and onto the roadway.  Since the system is contained within the typical 
section, there is no right-of-way or wetland impacts beyond that discussed in the roadway section of this 
report. 
 

6.2 Swales 

In this alternative, the roadway stormwater would be collected by inlets and discharged into dry retention 
swales.  These swales would be located adjacent to the roadway in areas where the groundwater levels are 
low enough to permit infiltration.  The water would percolate into the ground keeping the swale dry most 
of the time.  There would be overflow structures to prevent the water from backing up in the swale and 
spilling onto the roadway. 
 
The typical section of the required swale is shown with a 6’ bottom width and 5’ maintenance berm.  The 
footprint of this typical section is larger than what is required for the roadway and shoulder.  Therefore, 
there will be additional wetland impacts and right-of-way required.   A summary of these impacts is shown 

in Table 6-1. 
 

Table 6-1 

Swale Impacts 

 

Right-of-Way 0.35 Acres Roadway 
Alternative A Wetlands 0.07 Acres 

Right-of-Way 0.58 Acres Roadway 
Alternative B Wetlands 0.13 Acres 

 

6.3 Ponds 

The survey indicates that the ground elevations drop from east to west along the full length of the project.  
Limited right-of-way and a lack of suitable property at the west end of the project preclude the use of 
ponds to treat the stormwater that falls within the improved roadway.  In cases like this, where right-of-
way is limited and site conditions are inadequate, compensating stormwater treatment is an option.  By 
capturing and treating an area currently untreated it may be possible to allow runoff from this project to 
remain untreated.  Two possible pond sites were located on field visits.  Both locations are at east end of 
the project and near the highest point of the project.  Treatment could be provided for a portion of Picciola 
Road and/or Lake Unity Drive.  By collecting and treating stormwater that falls outside the limits of the 
project, roadway runoff from within the project would be collected by inlets and discharged into adjacent 
ditches and into Lake Griffin.  There are no environmental impacts associated with this alternative beyond 
those discussed in the roadway section of this report.  Right-of-way to construct the ponds would need to 

6.0 DRAINAGE ALTERNATIVES 
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be acquired. 

 

6.4 Evaluation Matrix 

Evaluation criteria for the three drainage alternatives include cost, constructability, aesthetics, 
maintenance, right-of-way impact and environmental impacts.  Separate matrices developed to evaluate 
the drainage alternatives for both roadway alternatives varied minimally.  The matrix presented below is 
for roadway Alternative B. 

 

Table 6-2 

Comparative Evaluation of Stormwater Alternatives 

 

PICCIOLA ROAD BRIDGE IMPROVEMENTS PROJECT 

COMPARATIVE EVALUATION OF STORMWATER ALTERNATIVES 

EVALUATION CRITERIA 

Construct- Right-of-Way Environmental Alternative 
Cost 

ability 
Aesthetics Maintenance 

Impact Impact 

Score    

  ( I.F. x 

Rating) 

Rank 

Importance Factor ( I.F.) 2.0 1.0 2.0 1.0 1.0 2.0     

Exfiltration Trench 8 8 10 7 10 10 81 1 

Roadside Swales 10 8 7 9 9 8 76 2 

Ponds 7 8 6 8 6 10 68 3 

 

6.4.1 Total Cost 

For total cost, a value of 10 is assigned to the least cost option, Roadside Swales.  The rankings for the 
other alternatives are proportionally distributed based on the estimated probable costs of each 

alternative options.  A complete listing of costs is included in Appendix A. 

 

6.4.2 Constructability 

No alternative has a measurable advantage over another. 

 

6.4.3 Aesthetics 

Aesthetics is a very subjective criterion to rank with potential for large differences depending on 
individual preferences and opinions.  The highest ranking goes to the exfiltration system which is a 
buried system.  Both roadside swales and pond are open systems and received lesser ratings. 

 

6.4.4 Maintenance 

Both roadside swales and ponds are relatively easy to maintain and received relatively high ratings.  
Maintenance for these systems normally includes debris removal and mowing.  Since the exfiltration 
system is below ground, if maintenance were required, it would involve an excavation. 

 

6.4.5 Right-of-Way and Environmental Impact 

Ratings were assigned based on the degree of impact.  Exfiltration received a 10 since the entire 
system is contained within the roadway typical section.  Both other alternative reviewed lower ratings 
since they required additional right-of-way and involve wetland impacts. 

  

6.5 Drainage Recommendation 

The evaluation matrix provides an overall ranking for the alternatives evaluated.  A score of 100 is the 
maximum possible value.  The exfiltration system received the highest score and is the recommended 
alternative. 
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As discussed in Section 3, the Florida Department of Transportation Plans Preparation Manual recommends a 
bridge section consisting of two 12'-0" lanes, 8'-0" shoulders and 1'-6 ½" Traffic Railing Barriers along the 
edge of the deck. The total bridge deck width required for Picciola Road is 43'-1”or nearly twice as wide as 
the existing structure. The proposed bridge width can be obtained in one of two ways - by widening the 
existing structure or by replacing the existing structure. 
 
Due to the age of the existing structure and the timber foundation, it is difficult to accurately assess the load 
carrying capacity and remaining service life.  Additionally, the existing bridge has a crowned section located 
on a tangent segment of the roadway.  Both roadway alternatives located the proposed bridge on a curved 
alignment with a section that is superelevated.  Given the age of the structure and the proposed geometric 
improvements, it is recommended that the existing structure be replaced. 
 
The factors effecting the selection of bridge alternatives include the required bridge length, available support 
locations and channel characteristics.  These site specific constraints have been identified and the required 
bridge length and span arrangement have been established for each alternative.  Furthermore, we have 
determined the most cost effective substructure and superstructure type for each span arrangement.  

Preliminary bridge plans that depict the alternatives studied are included in Appendix D. 

 

In roadway alignment Alternative A, the bridge is constructed in two phases while in Alternative B, the bridge 
is constructed in a single phase.  The bridge types considered for this project are compatible with a single 
phase or dual phase construction. 

 

7.1 Span Arrangements 

The required bridge length to carry Picciola Road over the Dead River is approximately 81 feet (see section 
3.3.6).  The bridge length is similar for both Roadway Alternative A and B.  Viable bridge alternatives for a 
structure of this length include one, two or three span arrangements.  The two span alternative is eliminated 
from further consideration since it would require a support at the centerline of channel which would impede 
boat traffic.   The three span structure consists of three 27’-0” spans for a total bridge length of 81’-0”. The 
single span structure consists of one 81’-0” span. 
 

7.2 Substructure Types 

DEVO Engineering evaluated the viable foundation types and sizes for this project as part of their study 
referenced in Section 2.4.  Many foundation types can feasibly support the proposed bridge.  Square precast 
prestressed concrete piles are the most widely used deep foundation system for short to medium span 
structures in central Florida.  Concrete piles are a cost effective and constructible solution for this project.  
Both 18” and 24” piles were evaluated.  When comparing pile lengths required to carry the design loads, the 
24” piles are from 10% to 25% shorter than the 18” piles.  The cost to supply and install 24” piles, however, 
is 50% greater than 18” piles.  Therefore, 18” precast prestressed concrete piles are the recommended 
foundation type. 

 

7.3 Superstructure Types 

For the three-span alternative, both precast and cast-in-place flat slab superstructures are evaluated.  For the 
single span alternative, AASHTO Type III beams with a cast-in-place deck are evaluated. 

 

7.3.1 Three-Span Alternative (Flat Slab) 

The flat slab superstructure necessary for the 27’-0” spans of this alternative can be constructed as either 
precast or cast-in-place.  Precast construction is most cost effective when the application involves the 
fabrication of many similar structural elements.  The precast slab option is eliminated from further 
consideration since it is less cost effective than the cast-in-place alternative due to the horizontal 
curvature and superelevation required on the proposed bridge. 
 

7.0 BRIDGE ALTERNATIVES 
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The required thickness of the three-span cast-in-place flat slab is 1’-6” which is approximately equal to 
the existing structure depth.  Therefore, selection of this alternative would have minimal impact on the 
vertical roadway geometry.  The flat slab is supported by two end bents and two intermediate bents.  Each 
of these bents is founded on four 18” prestressed piles.  
 
The estimated comparative construction cost of the structure varies based on the roadway alignment due 
to the phased construction required for Alternative A.  The bridge cost, excluding walls, for roadway 
Alternatives A and B are $337,000 ($96.57 per square foot) and $270,000 ($77.37 per square foot), 
respectively.  The costs, including walls, for the alignment alternatives A and B, are $677,000 and 
$387,000, respectively.  The wall cost includes temporary walls which are required for phased 
construction and permanent walls which are required to limit right-of-way and wetlands encroachment. 

 

7.3.2 Single-Span Alternative (AASHTO Type III) 

The single-span structure is composed of precast prestressed AASHTO Type III beams. This beam type 
results in a bridge with a greater structure depth than the existing bridge.  The increased depth requires a 
higher roadway profile to maintain the same underclearance as the shallower three-span alternative 
resulting in additional embankment and wall heights.  The AASHTO Type III beams are spaced at 7’-3” 
with 3’-5” cantilevers.  The beams support an 8” cast-in-place concrete deck.  The superstructure is 
supported by two end bents founded on seven 18”  prestressed  piles. 

 
As with the three-span alternative, the estimated comparative construction cost varies based on phased 
construction.  The bridge cost, excluding walls, for roadway Alternatives A and B are $290,000 ($83.10 
per square foot) and $232,000 ($66.48 per square foot), respectively.  The costs, including walls, for the 
alignment alternatives A and B, are $734,000 and $388,000, respectively.  The wall cost includes 
temporary walls which are required for phased construction and permanent walls which are required to 
limit right-of-way and wetlands encroachment.  
 

7.4 Evaluation Matrix 

Evaluation criteria for the bridge alternatives include cost, constructability, aesthetics and maintenance. 
 

Table 7-1 

Comparative Evaluation of Bridge Alternatives 

 

7.4.1 Construction Cost 

For total cost, a value of 10 is assigned to the least cost option.  The cast-in-place flat slab and the 
AASHTO Type III alternative with Alignment B were approximately the same least cost.  The rankings 
for the other alternatives are proportionally distributed based on the estimated probable costs of each of 

the options.  A complete listing of costs is included in Appendix A. 

7.4.2 Constructability 

Construction of the flat slab alternative involves driving piling in the channel.  The piles are placed in the 
exact design location using a template made of welded steel members that is driven into the channel 

PICCIOLA BRIDGE IMPROVEMENTS PROJECT 

COMPARATIVE EVALUATION OF BRIDGE ALTERNATIVES 

EVALUATION CRITERIA Score 
Alternative 

Cost Constructability Aesthetics Maintenance ( I.F. x Rating ) 
Ranking 

Importance Factor ( I.F.) 4.0 3.0 2.0 1.0     

Alt. A - Flat Slab  5.7 6 8 8 64.8 4 

Alt. A - AASHTO Type III 5.3 8 9 10 73.2 3 

Alt. B - Flat Slab  10 8 8 8 88.0 2 

Alt. B - AASHTO Type III 10 10 9 10 98.0 1 
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bottom.  A crane, located on the embankment, would “reach” out over the water to drive the piling.  The 
construction of the flat slab would also require falsework to support the deck reinforcing and concrete 
during placement.  The falsework would likely be supported by the newly placed channel bents and 
would constrict the navigable envelope during construction of the bridge. 

The construction of the AASHTO beam bridge will occur from the roadway approaches since no piles are 
driven in the channel.  The beams are delivered and lifted into place over the channel directly from the 
delivery trailer on the bank.  The forms for the deck are supported on the beams and will have no impact 
on the channel below. 

Constructability for both alternatives would be adversely impacted if roadway Alternative A was selected. 
 Phased construction must occur in a confined work area immediately adjacent to active traffic on 
Picciola Road.  Material must be stored offsite and deliveries will be slowed.  Periodic lanes closures 
would be required to deliver all precast elements.  Both bridge types received proportionately lower 
ratings for Alternative A. 

7.4.3 Aesthetics 

Aesthetics is a very subjective criterion to rank with potential for large differences depending on 
individual preferences and opinions.  The aesthetics of the flat slab and AASHTO beams options are 
comparable.  Since, the AASHTO beam alternative will span the Dead River with no obstructions in 
waterway, it is given a higher rating. 

7.4.4 Maintenance 

The AASHTO Type III alternative received a 10 due to minimal future maintenance concerns.  The flat 
slab alternative was rated lower due to the piles in the water.  Although the water is considered “slightly 
aggressive”, concrete piling located in similar locations have experienced some level of deterioration due 
to environment.  Additionally, the piles are an obstruction to boat traffic and could experience impact 
damage. 

7.5 Bridge Type Recommendation 

The evaluation matrix provides an overall ranking for the alternatives evaluated.  A score of 100 is the 
maximum possible value.  The Single-Span (AASHTO Type III Beam) option received the highest score and 
is the recommended alternative. 
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8.1 Wall Parameters 

Retaining walls will be used on this project to minimize the encroachment of the roadway embankment 
into wetlands and to contain the typical section footprint within the limits of the existing right-of-way. 

8.2 Wall Type Study 

Two types of walls are considered feasible, conventional cast-in-place (CIP) walls, which can be a gravity 
type or cantilever, and proprietary walls.  The required wall height and area, as well as the foundation soil 
conditions, determine what type of wall is best suited for this application. 

 
Gravity walls are most cost effective for wall heights less than or equal to 5 feet.  Otherwise, a 
conventional cantilever or proprietary wall should be used.  Proprietary walls are traditionally more 
economical than cantilever walls for heights in excess of 5 feet and when the wall area exceeds 
1000 square feet.  Additionally, proprietary walls offer an aesthetic advantage, require less maintenance, 
are easier to construct than conventional walls and can accommodate some differential settlement of the 
foundation soil. 

8.3 Wall Recommendations 

The maximum height of the walls for this project exceeds 5 feet and the total area of wall exceeds1000 
square feet.  Furthermore, differential settlement of the embankment along the west bridge approach is 
anticipated.  Therefore, proprietary walls are recommended on this project.  The aesthetic surface 

treatment will be selected during final design. 

8.0 RETAINING WALLS 
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Public Information Meetings were held on June 15, 2004 at the Fruitland Park Casino, in Fruitland Park 
and November 4, 2004 at the Leesburg Community Center, in Leesburg.  The meetings were advertised in 
the print media and by placing signage at the existing bridge.  Each meeting was attended by over 150 
citizens as well as Lake County and consultant staff.  During the meetings, the alternatives presented in 
this report were presented to the public.  The public was offered an opportunity to comment verbally or to 
document their comments on Public Comment Forms that were provided.  We received comments from 78 

area residents.  Copies of the completed forms are included in Appendix F.  In addition to the Public 
Information Meetings, a Public Hearing was held on December 7, 2004. 
 

9.1 Summary of Public Comments 

The comments from the public are summarized by whether Roadway Alternative A (phased construction) 
or Roadway Alternative B (build-in-place) is prefered.  As shown in the following figures, 68% of the 
respondents prefered phased construction.  The reason given most often was concern over a delay in 
emergency response time.  Others cited concerns of safety and delay at the intersection of Eagles Nest and 
US 27/411, driving extra miles, shopping inconvenience, impact to local businesses and increase travel to 
work or school.  Other comments unrelated to the alternative selection included seven residents who 
wanted the bridge built higher to provide additional underclearance, five who wanted pedestrian facilities 
and one who wanted lighting added to the bridge. 
 
 
 

Figure 9-1 

Alignment Alternative Preference 
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9.2 Petition 

Subsequent to the first Public Information Meeting, a petition with 486 signatures was forwarded to 
the Lake County Department of Public Works, the Lake County Board of County Commissioners and 
HNTB Corporation.  The petition statement is as follows: 
 

“This petition represents the objections of the Lake County property owners listed below that will 
potentially be negatively impacted if both lanes of the “Picciola Bridge” are simultaneously 
closed.  Local business within 100 ft of the bridge could face severe financial difficulties.  One lane 
should remain open during construction allowing traffic to alternately flow both directions.  
Emergency vehicles (fire, ambulances) would be significantly delayed, possibly putting lives at 
risk.  School busses would be adversely affected.  The petitioners below request this document 
became a permanent part of the records with all governmental agencies involved as well as HNTB. 
 Please refer to the map reflecting the specific location of the bridge.” 

 

9.3 Public Hearing 

A Public Hearing was held on December 7, 2004, during a regular meeting of the Lake County Board of 
County Commissioners.  All of those who spoke at the hearing supported Roadway Alternative A (phased 
construction).  Following the public comments, the Board of County Commissioners voted unanimously 
for Roadway Alternative A (phased construction). 
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In this report, issuies associated with the segment of Picciola Road from Sable Palm to Lake Unity Road 
have been identified.  Typical sections were developed for both the roadway and the bridge.  Roadway, 
drainage and structural alterantives were evaulated with the goal of providing a functionally safe, low 
maintenance facility while minimizing distruption to the motoring public and impacts to the environment. 

The recommendations are to construct Roadway Alternative A (Phased Construction) using exfiltration to 
treat the stormwater and a single-span AASHTO Type III Bridge to span the Dead River.  It is estimated 
that this alternative can be constructed in 14 months at an estimated probable construction cost of 
$1,250,000. 

10.0 CONCLUSION 




































































































































































































































































































































































































