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Dear Ms. Whately: 
 
Geotechnical and Environmental Consultants, Inc. (GEC) is pleased to present this Preliminary 
Geotechnical Report for Bridge Development Report (BDR) for the above-referenced project.  The 
purpose of our investigation was to explore subsurface conditions at three bridge sites and to 
perform a preliminary evaluation of bridge foundation alternatives for the BDR.  This report 
presents the results of our field and laboratory investigations and includes our foundation 
alternatives analyses. 
 
The analyses and recommendations in this report are based on bridge locations provided by 
TranSystems and data collected by GEC during the current planning phase and are subject to 
change as project plans develop. 
 
GEC appreciates the opportunity to be of service to TranSystems and FDOT on this project.  If you 
should have any questions concerning the contents of this report, please contact us. 
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Engineer Intern       Senior Vice President 
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JRB/DCS/alc 
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1.0  SITE AND PROJECT DESCRIPTION         
 

The South Sumter Connector Trail PD&E Study is being 
conducted to evaluate the multi-use trail that will close the 
22-mile gap between the Good Neighbor Trail in Hernando 
County and the Van Fleet Trail in Sumter County.  The South 
Sumter Connector Trail is part of the larger Coast to Coast 
Trail, which extends approximately 275 miles, connecting St. 
Petersburg on the west coast with Titusville on the east coast.  

 
The corridor identified for this segment of the Coast to Coast Trail would connect to the Good 
Neighbor Trail on the western limit.  The corridor would cross under I-75 and then continue along 
CR 673 until US 301.  Utilizing US 301 and the existing CR 478 alignment, the corridor continues 
along CR 478 until it reaches SR 471 and the City of Webster.  The trail will then turn south along 
SR 471 and connect to SR 50.  The project alignment is depicted on an excerpt of the U.S. 
Geological Survey (USGS) Saint Catherine, Florida and Webster, Florida Quadrangle Maps (Figure 1) 
in the Appendix. 
 
Based on our review of the project plans, we understand the following project elements are 
proposed along the project alignment: 
 

• Construction of the multi-use trail 
• Bridge crossings at the Withlacoochee River and US 301 / CSX railroad 
• Drainage improvements and design 
• Utility adjustments 

 
The project alignment and alternative bridge locations are depicted on an excerpt of the U.S. 
Geological Survey (USGS) Saint Catherine, Florida and Webster, Florida Quadrangle Maps      
(Figure 1) in the Appendix. 
 
This report describes our exploration procedures, exhibits the data obtained and presents our 
conclusions and recommendations regarding the geotechnical engineering aspects of the bridge 
alternatives for this project. 
 
2.0  REVIEW OF AVAILABLE DATA          
 
To obtain general information on soil and groundwater conditions in the project area, GEC 
reviewed available data including the USGS Quadrangle Maps, the Natural Resources Conservation 
Service (NRCS) Soil Survey of Sumter County, and other published sources.  A summary of this 
information is presented in the following report sections. 

The South Sumter Connector 
Trail PD&E Study is being 
conducted to evaluate the 
multi-use trail …between the 
Good Neighbor Trail …and the 
Van Fleet Trail… 
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2.1  NRCS Soil Survey            
 
The Natural Resources Conservation Service (NRCS) Soil Survey of Hernando and Sumter Counties 
was reviewed to obtain near-surface soils information in the vicinity of the proposed bridge sites.  
According to the NRCS map, the soil classifications in the vicinity of the proposed bridge sites are 
summarized in Table 1.  The NRCS Soil Survey map of the bridge locations are shown on Figure 1 in 
the Appendix. 

 
Table 1 

NRCS Soil Survey Classifications 
 

Unit 
No. Soil Name Depth 

(inches) Soil Description 

Unified Soil 
Classification 

Symbol 
(USCS) 

Depth to 
Seasonal High 
Groundwater 

(feet) 

Hydrologic 
Group 

11 
Millhopper 
sand, 0 to 5 
percent slopes 

0 - 9 
9 - 58 

58 - 64 
 

64 - 89 
 

Sand 
Fine sand, sand 
Sandy loam, sandy clay loam, 
loamy sand, loamy fine sand 
Sandy clay loam, fine sandy 
loam, sandy loam 

SP-SM, SC-SM 
SP-SM, SC-SM 

SC, SC-SM 
 

SC-SM, SC 
 

3.5 - 6.0 A 

21 
EauGallie fine 
sand, bouldery 
subsurface 

0 - 8 
8 - 25 

25 - 36 
36 - 57 
 57 - 80 

 

Fine sand 
Sand, fine sand 
Sand, fine sand 
Sand, fine sand 
Sandy loam, fine sandy loam, 
sandy clay loam 

SP 
SP 

SM, SP-SM 
SP, SP-SM 

SC, SC-SM, SM 
 

0.5 - 1.5 A/D 

29 
Nittaw muck, 
frequently 
ponded 

0 - 5 
5 - 12 

 
12 - 65 
65 – 80 

 

Muck 
Loamy fine sand, fine sand, 
fine sandy loam 
Sandy clay, clay 
Loamy fine sand, fine sand, 
fine sandy loam 

PT 
SC-SM, SM, SP, 

SP-SM 
CH, CL 

SC-SM, SM, SP, 
SP-SM 

0.0 - 1.0 C/D 

 
The NRCS Soil Survey depicts Soil Unit 29, Nittaw muck, as the predominant soil type in the vicinity 
of the bridge alternatives crossing the Withlacoochee River.  The Nittaw series consists of nearly 
level, very poorly drained, slowly permeable soils in hardwood swamps and on lake and river flood 
plains.  These soil types include high organic content soils such as muck, and are classified as PT in 
the Unified Soil Classification System (USCS) system.  These organic soils can have severe 
limitations for roadway construction.  The NRCS soil survey predicts the seasonal high groundwater 
levels for this soil type to be from the ground surface to 1.0 foot below the natural ground surface. 
  
The NRCS Soil Survey map also depicts Soil Unit 21, EauGallie fine sand, in the vicinity of the US 
301/CSX railroad crossing. This soil is characterized by nearly level, poorly drained, moderately 
permeable soils on the flatwoods.  Soil classifications for these soils include SP, SP-SM, and SM 
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sands underlain by SC, SC-SM, and SM loamy sand, fine sandy loam, and sandy clay loam.  The SP, 
SP-SM, and SM soils can be treated as Select (S) soil types and are generally appropriate for use as 
fill; however, the SC and SC-SM material should be treated as either Plastic (P) or High Plastic (H) in 
accordance with Index 505.  The NRCS estimates seasonal high groundwater levels to range from 
0.5 to 1.5 feet below natural ground surface for this soil type. 
 
Information contained in the NRCS Soil Survey is very general and may be outdated.  It may not be 
reflective of actual soil and groundwater conditions, particularly if recent development in the site 
vicinity has modified soil conditions or surface/subsurface drainage.  The soils and groundwater 
data collected as part of this study should be considered a more accurate representation of soil 
conditions along the project alignment. 
 
2.2  USGS Quadrangle Map           
 
The project alignment and alternative bridge locations are depicted on an excerpt of the U.S. 
Geological Survey (USGS) Saint Catherine, Florida and Webster, Florida Quadrangle Maps (Figure 1) 
in the Appendix. 
 
Based on our review of the referenced USGS Quadrangle maps, the existing ground surface 
elevation at the proposed bridge sites ranges from approximately +50 to +70 feet NAVD88.  
 
2.3  USGS Potentiometric Map          
 
According to the September 2014 Potentiometric Contours USGS Map, “Upper Floridan Aquifer 
Potentiometric Surface”, the potentiometric surface of the Floridan Aquifer in the vicinity of the 
Withlacoochee River ranges from approximately +40 to +50 feet NAVD88, and ranges from +50 to 
+60 feet NAVD at the US 301 / CSX railroad crossing.  According to the USGS Quadrangle Map, 
ground surface elevations at Standard Penetration Test (SPT) -1 and SPT-2 are approximately +50 
feet NAVD88, and +70 feet NAVD88 feet at SPT-3.  
 

Since the existing ground surface elevations at the proposed 
bridges are at or above the predicted potentiometric surface, 
artesian flow conditions are not anticipated at the project sites.  
Artesian flow conditions were not encountered at our boring 
locations during the field exploration program. 

 

…artesian flow conditions 
are not anticipated at the 
project sites. 
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2.4  Regional Geology           
 

The Florida Department of Natural Resources (FDNR) Bureau 
of Geology “Tarpon Springs Sheet” and Hernando and Sumter 
Counties Soil Conservation Service were reviewed to obtain 
information on the geologic conditions within the study area. 
The geology of Sumter County consists of three general 
sedimentary sequences (layers).  The surficial sequence that 
comprises the surficial aquifer (upper aquifer) typically 
consists of sands, clay and trace phosphate, and ranges in 

thickness of 0 to 70 feet. The Hawthorn formation that consists of silty to clayey sands, phosphate, 
clays, and dense beds of dolomite and limestone and known as an aquitard (or flow-retarding 
layer) is generally absent in Sumter County due to erosion. The third sequence is the massive 
cavernous limestone formation known as the Floridan aquifer (lower aquifer).  According to the 
FDNR Bureau of Geology limestone can be found within 10 feet of the ground surface across the 
project alignment. 
 
One dominant structural feature, the Ocala Uplift, controls the outcrop patterns in the area.  This 
feature has also been called the Ocala High or Ocala Arch and is described by Puri and Vernon 
(1964) as, “...a gentle anticlinal flexure about 230 miles long and 70 miles wide exposed near the 
surface in west-central Florida.”  The Ocala Uplift is not expressed topographically but is apparent 
in the outcrop patterns of the rocks. 
 
The west-central peninsula of Florida consists of igneous and metamorphic basement rocks 
overlain by 4,000 feet of sediments.  The sediments are composed of a thick sequence of 
carbonates (limestones and dolomites) which are overlain by clastics that include quartz sands, 
silts, clayey sands, and clays.  Sediments exposed at the surface range in age from Middle Eocene 
(40-49 million years ago) to Holocene.  The oldest rocks found near the surface are dolomites of 
the Avon Park Limestone.  Other Eocene formations found in the area include the Inglis, Williston, 
and Crystal River formations which are collectively called the Ocala Group.  Over most of the area, 
sands of variable thickness overlie these formations.  This sand is believed to have been deposited 
during higher stands of sea level, and is not associated with any particular stratigraphic formation. 
 
Limestone is found near the surface over much of Hernando and Sumter Counties.  These 
limestones may be within 10 to 20 feet of the surface.  They are generally overlain by sands and by 
clayey sands.  These limestone units dip to the southwest away from the crest of the Ocala Uplift.  
Limestones found near the surface are usually associated with the Eocene Ocala Group.  The 
limestones in the Sumter County area are highly variable, ranging from soft and friable to hard, 
well indurated, recrystallized varieties.  They may be composed almost entirely of calcium 
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carbonate or contain impurities such as sand, clay or chert.  Color varies from white to cream to 
gray or tan, and the limestone may be very fossiliferous or almost barren of fossils. 
 
Sands of varying thickness occur over most of the Hernando and Sumter Counties area.  The sands 
are generally medium to fine grained, light in color, and usually do not contain appreciable 
amounts of gravel or heavy minerals.  Thickness of the sand ranges from about 10 feet to over 100 
feet in some areas.  
 

Clayey sand has been mapped in the Hernando and Sumter 
Counties as well.  Much of the clayey sand is associated with 
the Hawthorn Formation and is mapped above the 90-foot 
contour.  Usually, there is a sand veneer over the clayey sand, 
which obscures the sand-clayey sand boundary.  The 
thickness of the clayey sand is highly variable due to the 
irregular surface of the underlying limestone.  This clayey 
sand is generally an orange to reddish orange in color. 
 
Due to its geology, Central Florida is prone to the formation of 
sinkholes, or large, circular depressions created by local 
subsidence of the ground surface.  The nature and 
relationship of the three sedimentary layers cause sinkholes. 
The likelihood of sinkhole occurrence at a given site within 
the region is determined by the relationship among these 
layers, specifically by the water (and soil)-transmitting 
capacity through the Hawthorn Formation at that location. 
 

Since the thickness and consistency of the Hawthorn layer is variable and most likely absent, the 
likelihood of groundwater flow from the upper to the lower aquifer (known as aquifer recharge) 
will also vary by geographical location.  In areas where the Hawthorn formation is absent, surficial 
groundwater (and associated sands) can flow downward to cavities within the limestone aquifer, 
like sand through an hourglass, recharging the Floridan aquifer, and sometimes causing the 
formation of surface sinkholes.  This process of subsurface erosion associated with recharging the 
Floridan aquifer is known as raveling.  Thus areas of effective groundwater recharge to the Floridan 
aquifer have a higher potential for the formation of surface sinkholes. 
 
No method of geological, geotechnical, or geophysical exploration is known that can accurately 
predict the occurrence of sinkholes.  It is common geotechnical practice in Central Florida to make 
a qualitative prediction of sinkhole risk on the basis of local geological conditions in the vicinity of a 
particular site.   
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Based on our review of the U.S. Geological Survey Map 
entitled “Recharge and Discharge Areas of the Floridan 
Aquifer in the St. Johns River Water Management District and 
Vicinity, Florida,” 1984, the proposed bridge structures are 
located in an area of low to moderate recharge.  Therefore, 

we can conclude based solely on this data that the proposed bridge structures are located in an 
area where the relative risk of sinkhole formation is low to moderate compared to the overall risk 
across Central Florida. 
 
3.0  SUBSURFACE EXPLORATION          
 
Subsurface conditions at the proposed bridge sites were evaluated by performing one SPT boring 
at each of the proposed bridge locations.  A total of 3 SPT borings were completed to depths 
ranging from 130.5 feet to 150.5 feet below existing ground surface.   
 
The locations of the borings drilled for this study are shown on the Boring Location Plan sheet 
(Figure 2) in the Appendix.  Boring locations were established in the field using project plans and 
measuring distances from existing site features.  The approximate method used to locate them is 
sufficient to meet the intent of this study. 
 
3.1  SPT Borings           
  
SPT borings were drilled in general accordance with ASTM Procedure D-1586.  The boreholes were 
advanced by the rotary wash method with bentonite-based mud used as the circulating fluid to 
stabilize the borehole.  Casing was used as necessary to stabilize the borehole and prevent loose 
surficial sands from raveling into the lower more stable portions of the borehole. After first 
augering by hand to 6 feet to avoid damaging utilities, continuous SPT samples were obtained to a 
depth of 10 feet and at 2.5-foot depth intervals thereafter.  An engineering technician monitored 
the drilling operation, and collected, examined and visually classified each sample.  Representative 
portions of each sample were packaged for transport to the laboratory for further examination 
and laboratory testing. 
 
3.2  Groundwater Measurement          
 
Since all SPT borings were grout-sealed upon completion, an engineering technician performed a 
hand auger boring adjacent to the grouted borehole to obtain a stabilized groundwater depth.  
Once a 24-hour groundwater measurement was recorded, the hand auger boreholes were then 
backfilled with soil cuttings to prevailing ground surface. Due to its location along the railroad 
corridor, groundwater was not encountered within the hand auger performed adjacent to SPT-2. 
However, groundwater was estimated at the time of drilling. 

…the proposed bridge structures 
are located in an area where the 
relative risk of sinkhole 
formation is low to moderate… 
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3.3  Undisturbed Samples           
 
Undisturbed samples of compressible soils at the proposed bridge sites were collected using a thin-
walled “Shelby” tube sampler.  The sampler was hydraulically pushed into the soil at the desired 
sample depth.  After allowing the sampler to sit for a short period of time it was retrieved from the 
borehole where the soil at the top and bottom of the tube was sampled and classified.  The 3-inch 
diameter tube was moisture sealed in the field immediately after sampling and returned to our 
laboratory for further examination and testing.  The sample depth is noted on the SPT Boring 
Results sheets (Figures 3 - 4) in the Appendix. 
 
4.0  LABORATORY TESTING           
 
Selected soil samples obtained from the borings were tested in accordance with Florida Standard 
Testing Methods (FM).  Florida Standard Testing Methods are adaptations of recognized standard 
methods, e.g., ASTM and AASHTO, which have been modified to accommodate Florida’s geological 
conditions.  The GEC laboratory is reviewed annually by the Construction Materials Engineering 
Council, Inc. (CMEC) to verify compliance with FM.  Our laboratory testing program is summarized 
in Table 2. 
 

Table 2 
Summary of Laboratory Testing Program 

  

Type of Test Number of Tests 
Percent Fines (FM 1-T88) 15 
Atterberg Limits (FM 1-T89/90) 4 
Natural Moisture Content (FM 1-T265) 4 
Corrosion Series (FM 5-550/551/552/553) 3 

 
The results of our laboratory tests are shown adjacent to the soil profiles on the SPT Boring Results 
sheets (Figures 3 - 4) in the Appendix. 
 
Corrosion series tests were performed on representative soil samples obtained at the bridge sites 
to evaluate the substructure environmental classification.  In accordance with the FDOT Structure 
Design Guidelines and based on the results of the corrosion series test results (Table 5 in the 
Appendix) the substructure environmental classification for the bridge sites are summarized in 
Table 3.  The superstructure environmental classification is estimated to be slightly aggressive for 
concrete and steel bridge components at the bridge sites.
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Table 3 
Substructure Environmental Classification Summary 

 

Boring No. 
Substructure Environmental Classification 

Concrete Steel 
SPT-1 Moderately Aggressive (pH = 5.8) Extremely Aggressive (pH = 5.8) 
SPT-2 Slightly Aggressive (pH = 7.4) Slightly Aggressive (pH = 7.4) 
SPT-3 Slightly Aggressive (pH = 7.7) Slightly Aggressive (pH = 7.7) 

 
5.0  SUBSURFACE CONDITIONS          
 
The results of the SPT borings are shown on the SPT Boring Results sheets (Figures 3 - 4) in the 
Appendix.  The boring logs describe the soil layers using the USCS symbol (e.g., SP-SM) and ASTM 
soil descriptions (e.g., sand with silt).  Soil classifications and descriptions are based on visual 
examination and the limited laboratory testing shown adjacent to the boring profiles on the SPT 
Boring Results sheets. 
 
The boring logs indicate subsurface conditions only at the specific boring locations at the time of 
the field exploration.  Subsurface conditions, including groundwater levels, at other locations of 
the subject site may differ from conditions encountered at the boring locations.  Moreover, 
conditions at the boring locations can change over time.  Groundwater levels fluctuate seasonally, 
and soil conditions can be altered by earthmoving operations. 
 
The depths and thicknesses of the subsurface strata indicated on the boring logs were interpolated 
between samples obtained at different depths in the borings.  The actual transition between soil 
layers may be different than indicated.  These stratification lines were used for our analytical 
purposes.  Quantity estimates based on the results of the borings will vary from the actual 
quantities measured during construction. 
 
5.1  Bridge SPT Boring Results          
 
Tables 4A, 4B and 4C summarize the subsurface conditions encountered in the SPT borings (SPT-1 
through SPT-3) performed: 
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Table 4A 
Generalized Subsurface Profile – SPT-1 

 

Layer 
Number 

Elevation 
NAVD 
(feet) 

Description 

1Typical 
Range of 
N-Values 

1 +48 to +40 
Loose fine sand (SP) to fine sand with silt (SP-SM), occasional trace 
limerock 

Hand 
Auger 

2 +40 to +32 Firm fat clay (CH), occasional trace limerock 4 - 6 
3 +32 to -18 Very loose to medium dense weathered limestone 2 - 22 
4 -18 to -80 Medium dense to very dense weathered limestone 23 – 50/0” 

 
Notable exceptions to this generalized profile include: 
 

• Boring SPT-1 encountered a very dense layer of weather limestone from 7 and 8 feet below 
ground surface. 

• Boring SPT-1 encountered a void between 23 and 28 feet below ground surface. 
• Boring SPT-1 encountered a layer of medium dense silty fine sand (SM) from 41.5 to 49 

feet below ground surface. 
• 100% loss of drilling fluid circulation occurred at SPT-1 from 24 to 41 feet below ground 

surface. 
 

Table 4B 
Generalized Subsurface Profile – SPT-2 

 

Layer 
Number 

Elevation 
NAVD 
(feet) 

Description 

1Typical 
Range of 
N-Values 

1 +59 to +22 Loose to very dense fine sand (SP) to fine sand with silt (SP-SM) 4 - 48 
2 +22 to +15 Loose to medium dense clayey fine sand (SC) 7 - 10 
3 +15 to -8 Very loose to medium dense weathered limestone 1 - 25 
4 -8 to -92 Medium dense to very dense weathered limestone 9 – 50/0” 

 

A notable exception to this generalized profile includes: 
 

• 100% loss of drilling fluid circulation was experienced 4 times in the layers of limestone.  
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Table 4C 
Generalized Subsurface Profile – SPT-3 

 

Layer 
Number 

Elevation 
NAVD 
(feet) 

Description 

1Typical 
Range of 
N-Values 

1 +70 to +59 
Loose fine sand (SP) to fine sand with silt (SP-SM), occasional trace 
limerock 

5 – 6 

2 +59 to +50 Loose to medium dense clayey fine sand (SC) 6 – 12 
3 +50 to +22 Very loose to medium dense weathered limestone 4 – 30 
4 +22 to -81 Medium dense to very dense weathered limestone 13 – 80/1” 

 
Notable exceptions to this generalized profile include: 
 

• 100% loss of drilling fluid circulation occurred at SPT-3 from 84 to 97 feet below ground 
surface. 

 
For detailed subsurface profiles encountered at each boring location, please refer to the SPT 
Boring Results sheets (Figures 3 - 4) in the Appendix. 
 
5.2  Groundwater Levels           
 
Because the SPT borings were grout-sealed upon completion, an engineering technician performed 
a hand auger boring to a depth of 10 feet adjacent to the grouted borehole to obtain a stabilized 
groundwater depth.  In general, encountered groundwater depths at the bridge locations ranged 
from 3.3 to 7.6 feet below the existing ground surface.  Due to its location along the railroad 
corridor, groundwater was not encountered within the hand auger performed adjacent to SPT-2. 
However, groundwater was estimated to be approximately 23 feet below the existing ground 
surface at the time of drilling. 
 
Groundwater levels can vary seasonally and with changes in subsurface conditions between boring 
locations.  Alterations in surface and/or subsurface drainage brought about by site development 
can also affect groundwater levels.  Therefore, groundwater depths measured at different times or 
at different locations on the site can be expected to vary from those measured during this 
investigation. 
 
For purposes of this report, estimated seasonal high groundwater levels are defined as 
groundwater levels that are anticipated at the end of the wet season during a “normal rainfall” 
year under current site conditions.  We define a “normal rainfall” year as a year in which rainfall 
quantity and distribution were at or near historical averages. 
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Seasonal high groundwater levels at the bridge SPT boring 
locations are estimated to range approximately 1.3 to 10 feet 
below the existing ground surface.  The encountered and 
estimated seasonal high groundwater levels are depicted 
adjacent to the boring profiles on the SPT Boring Results sheets 
(Figures 3 - 4) in the Appendix. 

 
6.0  PRELIMINARY FOUNDATION ALTERNATIVES ANALYSIS      
 
GEC performed an evaluation of foundation alternatives that included shallow spread footings, 
drilled shafts, steel pipe piles, steel H piles and driven precast prestressed concrete (PPC) piles.  In 
addition, preliminary axial capacity recommendations were provided for 18-inch PPC, 24-inch PPC, 
14x89 steel H piles, and 24-inch steel pipe piles.  The results of these foundation analyses are 
presented in the following report sections.  Once a foundation type is selected, detailed analyses 
and recommendations for the design and installation of the selected bridge foundations can be 
provided. 
 
6.1  Shallow Foundations                                                       
 
The surficial soils at the proposed bridge sites may be suitable for shallow foundation support.  
However, loose sands and firm shallow clay layers encountered at our boring locations may settle 
significantly under large footing loads.  Detailed foundation settlement analyses would be needed 
to verify that subsoil settlement is within tolerable limits. 
 
Sinkholes are a geologic hazard to shallow foundations due to the potential to undermine 
foundation support.  As documented previously, the relative risk of sinkhole formation at the 
bridge sites is considered to be low to moderate when compared to the overall background risk in 
Central Florida.  
 

In general, shallow foundations, including Geosynthetic 
Reinforced Soil (GRS) abutments, to support large bridge 
footing loads in these conditions, especially if the bridge 
structure cannot tolerate moderate total and differential 

settlements are not recommended.  Based on these considerations, shallow foundations are not a 
viable alternative for this project.   
 
 
 
 

…seasonal high groundwater 
levels... are estimated to 
range approximately 1.3 to 10 
feet below the existing 
ground surface. 

…shallow foundations are not a 
viable alternative for this 
project. 
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6.2  Drilled Shafts            
 

Drilled shafts are most cost-effective for sites that have a 
shallow hard clay or competent rock bearing layer, which 
allows high end bearing and side-friction capacity.  A shallow 
rock or bearing layer was encountered at the boring 

locations. However, loss of drilling fluids was experienced in all the borings and casing would be 
required for drilled shaft installation.  Therefore, drilled shafts are not a viable foundation 
alternative for this project. 
 
6.3  Steel H and Pipe Piles           
 
Steel piles are typically not the most cost effective foundation alternative due to the relatively high 
cost per ton of capacity in comparison to other foundation alternatives.  However, steel pile 
sections are utilized in Central Florida for specific site conditions, including when low headroom 
conditions (overhead power lines) exist nearby.  Steel pipe piles are often used when there are 
highly irregular subsurface conditions that would require the use of variable pile lengths and pile 
splices would be needed.  Low displacement steel H piles are typically used when there are nearby 
structures that would be affected by pile driving-generated ground vibrations.      
 
The substructure environmental classification for steel substructure is extremely aggressive at SPT-
1 due to a measured soil pH of 5.8.  In accordance with FDOT Structures Design Guidelines Table 
3.1-1 - Usage Limitations and Corrosion Mitigation Measures for Steel Piles and Wall Anchor Bars, 
if steel piles are selected, additional sacrificial steel should be specified. 
 
The axial capacity for 14x89 steel H piles and 24-inch steel pipe piles was analyzed using the FDOT 
computer program FB-Deep Version 2.05, which is based on FDOT Research Bulletin RB-121.  
Graphs of Davisson Pile Capacity vs. Pile Tip Depth for these pile types are included in the 
Appendix.   
 
Based upon the generated Davisson Pile Capacity vs. Pile Tip Depth curves, the recommended 
preliminary pile design parameters for steel H and steel pipe piles are summarized in the 
Preliminary Pile Capacity Recommendations Table (Table 6) in the Appendix. 
  
Depth and capacities recommended in this report are for individual piles.  The analyses and 
recommendations apply for piles spaced at minimum distances of three pile widths as measured 
from center to center.  Group reductions would be required for more closely spaced piles. 
 
A minimum pile tip elevation ranging from -10 to -50 feet NAVD is recommended to penetrate 
below the soft soil strata and drilling fluid losses encountered at the various bridge sites.   

…drilled shafts are not a viable 
foundation alternative for this 
project. 
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6.4  Driven PPC Piles            
 
Eighteen inch and 24-inch square PPC driven displacement piles are the most widely used type of 
deep foundation support for highway bridges in Central Florida.  PPC piles are typically not used 
when there are highly variable subsurface conditions that would require the use of variable pile 
lengths and/or if extensive pile splices are required which can complicate installation of PPC piles 
and lead to longer pile installation times.  
 
Axial capacity for 18-inch and 24-inch concrete piles was analyzed using the FDOT computer 
program FB-Deep Version 2.05.  Graphs of Davisson Pile Capacity vs. Pile Tip Depth for these pile 
types are included in the Appendix for each representative bridge site. 
 
Based upon the generated Davisson Pile Capacity vs. Pile Tip Depth, GEC’s recommended 
preliminary pile design parameters for 18-inch and 24-inch concrete piles are summarized in the 
Preliminary Pile Capacity Recommendations Table (Table 6) in the Appendix. 
 
Depths and capacities recommended in this report are for individual piles.  The analyses and 
recommendations apply for piles spaced at minimum distances of three pile widths as measured 
from center to center.  Group reductions would be required for more closely spaced piles. 
 
A minimum pile tip elevation ranging from -10 to -50 feet NAVD is recommended to penetrate 
below the soft soil strata and drilling fluid losses encountered at the various bridge sites.   
 
6.5  Test Pile Program Recommendations         
 
A test pile program is recommended for the proposed structures.  The test piles should be 
instrumented for Dynamic Testing in accordance with FDOT Specification 455.  Based on the 
recommended maximum Nominal Bearing Resistance (NBR) values and the final pile design loading 
conditions, a resistance factor should be selected such that the NBR is greater than the factored 
design load divided by the resistance factor.  The level of dynamic testing required should be in 
accordance with the FDOT Structures Design Guidelines Table 3.5.6-1 and the resistance factor 
specified. 
 
6.6  Downdrag Settlement Considerations         
 
Embankment fill will be placed at the bridge abutments.  This fill will likely  need to be placed after 
the abutment piles are driven.  Therefore, soil settlement caused by fill loads at the end bent pile 
locations could generate downdrag loads on the piles. 
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As previously described, the soil profile encountered in the borings is composed primarily of loose 
to dense fine sands underlain by weathered limestone.  Due to the cohesionless, granular nature 
of the majority of the shallow subsurface profile, settlement of the subsurface soils caused by 
placement of the new embankment fill will occur concurrently during embankment construction.  
Once the embankment fill is complete, subsoil settlement will essentially cease and the 
superstructure can be constructed with negligible post-construction abutment fill settlement.  A 
stiff clay layer was encountered in the borings but will likely not have long term settlements large 
enough to generate downdrag. This should be further evaluated in the final design phase for the 
selected bridge locations. 
 
6.7  Noise and Vibration Considerations         
 
Due to the presence of residential structures in the surrounding area of the US 301 / CSX railroad 
crossing, consideration should be given to the noise and vibrations that will be generated from the 
use of an impact hammer to drive the piles at the proposed bridge site.  Based on the proximity of 
the existing structures to the proposed bridge sites, as detailed in Section 1.0, it is anticipated that 
vibration from pile driving will not damage nearby structures; however, vibrations will likely be 
perceptible to occupants of the structures.  A thorough preconstruction condition survey should be 
performed on any adjacent structures prior to pile driving.  Noise and vibration monitoring should 
be conducted in accordance with the Standard Specifications at these structures during pile driving 
to verify that specified limits are not exceed. 
 
Gas utility owners should be notified of pile driving operations and should be present to monitor 
gas pipelines during pile driving operations. Additional vibration monitoring requirements for gas 
pipelines will be determined during the next project design phase based on discussions with the 
gas utility owners. 
 
For structures greater than 150 feet from pile driving operations, special pile types or installation 
procedures should not be necessary.  However, we recommend that at a minimum, a 
preconstruction survey be performed on the building closest to the pile driving operations, and 
that noise and vibrations be monitored at that location.  Noise levels of the impact hammer can be 
reduced by using various materials to shroud the hammer (i.e., hammer blanket).  Further 
evaluation of specific requirements for noise and vibration monitoring is recommended. 
 
7.0  USE OF THIS REPORT           
 
This report has been prepared for the exclusive use of TranSystems and FDOT, and for specific 
application to this project.  GEC will not be held responsible for any other party’s interpretation or 
use of this report’s subsurface data or engineering analysis without our written authorization. 
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The sole purpose of the borings performed for this project was to obtain indications of subsurface 
conditions as part of a geotechnical exploration program.  Soil and groundwater from bridge 
borings have not been evaluated for the potential presence of contamination or subjected to 
analysis for contaminants.  The Contamination Evaluation Report (CSER) is submitted under 
separate cover. 
 
GEC has strived to provide the services described in this report in a manner consistent with that 
level of care and skill ordinarily exercised by members of our profession currently practicing in 
Central Florida.  No other representation is made or implied in this document. 
 
The preliminary conclusions or recommendations of this report should be disregarded if the 
nature, design, or location of the facilities is changed.  If such changes are contemplated, GEC 
should be retained to review the new plans to assess the applicability of this report in light of 
proposed changes. 
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CORROSION SERIES TEST RESULTS 



Table 5
Corrosion Series Test Results

SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY
Financial Project ID 435471-1-22-01

GEC Project No. 4037G
Page 1 of 1

SPT-1 SP 0 - 2 5.8 70000 15 < 6 Moderately Aggressive Extremely Aggressive
SPT-2 SP 2 - 4 7.4 41000 15 < 6 Slightly Aggressive Slightly Aggressive
SPT-3 SP-SM1 0 - 2 7.7 19000 15 < 6 Slightly Aggressive Slightly Aggressive

1 - Trace Limerock

Boring 
No.

Unified Soil 
Classification Symbol Concrete Steel

Substructural Environmental ClassificationSample 
Depth 

(ft)
pH

Minimum 
Resistivity 
(ohm-cm)

Chlorides 
(ppm)

Sulfates 
(ppm)



 

 

PRELIMINARY PILE CAPACITY RECOMMENDATIONS  
& DAVISSON PILE CAPACITY CURVES



Table 6
Preliminary Pile Capacity Recommendations

SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY
Financial Project ID 435471-1-22-01

GEC Project No. 4037G
Page 1 of 2

SPT-1 N/A 200 N/A -50 -10 N/A N/A N/A
SPT-2 N/A 200 N/A -70 -50 N/A N/A N/A
SPT-3 N/A 200 N/A -50 -15 N/A N/A N/A

SPT-1 N/A 250 N/A -45 -10 N/A N/A N/A
SPT-2 N/A 250 N/A -60 -50 N/A N/A N/A
SPT-3 N/A 250 N/A -25 -15 N/A N/A N/A

Minimum
Pile Tip Elevation 

NAVD
(feet)

Required Preform 
Elevation NAVD

(feet)

Anticipated 
Production Pile 

Length
(feet)

Recommended Test 
Pile Length

(feet)

Anticipated
Pile Tip Elevation 

NAVD
(feet)

Estimated Pile Cutoff 
Depth
(feet)

Recommended 
Maximum Nominal 
Bearing Resistance

(tons)

Scour 
Resistance 

(tons)

Boring
No.

Anticipated
Pile Tip Elevation 

NAVD
(feet)

Minimum
Pile Tip Elevation 

NAVD
(feet)

Required Preform 
Elevation NAVD

(feet)

Preliminary Pile Recommendations: 24-inch Steel Pipe

Boring
No.

Anticipated 
Production Pile 

Length
(feet)

Recommended Test 
Pile Length

(feet)

Preliminary Pile Recommendations: 14x89 Steel H

Estimated Pile Cutoff 
Depth
(feet)

Scour 
Resistance 

(tons)

Recommended 
Maximum Nominal 
Bearing Resistance

(tons)



Table 6
Preliminary Pile Capacity Recommendations

SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY
Financial Project ID 435471-1-22-01

GEC Project No. 4037G
Page 2 of 2

Boring
No.

Estimated Pile Cutoff 
Depth
(feet)

Recommended 
Maximum Nominal 
Bearing Resistance

(tons)

Scour 
Resistance 

(tons)

Anticipated
Pile Tip Elevation 

NAVD
(feet)

Minimum
Pile Tip Elevation 

NAVD
(feet)

Required Preform 
Elevation NAVD 

(feet)

Anticipated 
Production Pile 

Length
(feet)

Recommended Test 
Pile Length

(feet)

SPT-1 N/A 250 N/A -45 -10 N/A N/A N/A
SPT-2 N/A 250 N/A -65 -50 N/A N/A N/A
SPT-3 N/A 250 N/A -28 -15 N/A N/A N/A

SPT-1 N/A 350 N/A -40 -10 N/A N/A N/A
SPT-2 N/A 350 N/A -55 -50 N/A N/A N/A
SPT-3 N/A 350 N/A -20 -15 N/A N/A N/A

Boring
No.

Estimated Pile Cutoff 
Depth
(feet)

Recommended 
Maximum Nominal 
Bearing Resistance

(tons)

Preliminary Pile Recommendations: 24-inch Square PPC

Anticipated
Pile Tip Elevation 

NAVD
(feet)

Recommended Test 
Pile Length

(feet)

Scour 
Resistance 

(tons)

Anticipated 
Production Pile 

Length
(feet)

Minimum
Pile Tip Elevation 

NAVD
(feet)

Required Preform 
Elevation NAVD 

(feet)

Preliminary Pile Recommendations: 18-inch Square PPC



-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

0.00 100.00 200.00 300.00 400.00

PI
LE

 T
IP

 E
LE

VA
TI

O
N

 (F
EE

T 
N

AV
D 

88
) 

DAVISSON PILE CAPACITY (TONS) 

14x89 Steel H-PILES 
SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY 

Financial Project ID No. 435471-1-22-01 
GEC Project No. 4037G 

SPT-1

SPT-2

SPT-3



-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

0.00 100.00 200.00 300.00 400.00 500.00 600.00

PI
LE

 T
IP

 E
LE

VA
TI

O
N

 (F
EE

T 
N

AV
D 

88
) 

DAVISSON PILE CAPACITY (TONS) 

24-IN STEEL PIPE PILES 
SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY 

Financial Project ID No. 435471-1-22-01 
GEC Project No. 4037G 

SPT-1

SPT-2

SPT-3



-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00

PI
LE

 T
IP

 E
LE

VA
TI

O
N

 (F
EE

T 
N

AV
D 

88
) 

DAVISSON PILE CAPACITY (TONS) 

18-IN SQUARE PPC PILES 
SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY 

Financial Project ID No. 435471-1-22-01 
GEC Project No. 4037G 

SPT-1

SPT-2

SPT-3



-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00

PI
LE

 T
IP

 E
LE

VA
TI

O
N

  (
FE

ET
 N

AV
D 

88
) 

DAVISSON PILE CAPACITY (TONS) 

24-IN SQUARE PPC PILES 
SOUTH SUMTER CONNECTOR TRAIL PD&E STUDY 

Financial Project ID No. 435471-1-22-01 
GEC Project No. 4037G 

SPT-1

SPT-2

SPT-3



 

 

APPENDIX A



 

 

FB-DEEP ANALYSES 











































































































































































































 

 

FB-MULTIPIER PARAMETERS 
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Project Development & Environment Study  
South Sumter Connector Trail From Good Neighbor Trail to the Van Fleet Trail 
Hernando & Sumter Counties 
FM No. 435471-1-12-01 

 
 

Page 1 

Preliminary Geotechnical Report Comments/Responses 
 
 

PDF 
Page 
No. 

Detail Comments Responses 

i Opening Letter 1. Even though is preliminary we need one boring per 
bent and only have one per bridge. 

2. No info on bridge type or dimensions. 
3. Need more description of the existent road or 

structures or improvements on site. 

1. GEC performed borings per the negotiated scope 
of services. 

2. Bridge type/dimensions were not provided during 
the preliminary phase. 

3. GEC will revise to include the purpose & need for 
the project. 

6 3.2 Groundwater Measurement 1. Estimated to be at what depth? Groundwater 
depth range. 

1. Section 3.2 details the method for obtaining the 
groundwater measurements. Groundwater 
depths are provided in Section 5.2 

8 Table 3 Substructure 
Environmental Classification 
Summary 
5.1 Bridge SPT Boring Results 

1. Review steel classification for SPT-1. Should this be 
Moderately Aggressive for concrete and also for 
steel? 

2. Typo on table reference. Is it Tables 4A and 4B or 5A 
and 5B? 

1. GEC reviewed environmental classifications for 
SPT-1 and appear to be the appropriate 
designations. 

2. GEC to revise page 8 to be Tables 4A and 4B. 

10 5.2 Groundwater Levels 1. Typo on seasonal groundwater level. Is the range 
from 1.3 to 10 feet or 1.3 to 20 feet? 

1. GEC to revise. Groundwater levels will range 
from 1.3 to 10 feet below the existing ground 
surface. 

18 6.5 Test Pile Program 
Recommendations 

1. Ahould preforming be needed? 
2. Please use Dynamic Testing instead of PDA. 
3. Should the scour need to be considered? 
4. Is this bridge considered as Category 1 or 2? 

1. Preforming may be required depending on final 
foundation loads and pile design. 

2. GEC to revise. 
3. Scour to be considered during the final design. 
4. Per TranSystems, the bridge is considered a 

Category 1. 
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PDF 
Page 
No. 

Detail Comments Responses 

 
 
 

22, 

23 

Table 6 1. Should this table be presented with Elevation Scale? 
2. Check the anticipated pile tip depth for the following 

boring: 
a. SPT 1 for 18 inch PCP: should it be 92 feet, not 80 

feet? 
b. SPT 3 for 24 inch PCP: should it be 85 feet, not 95 

feet? 
c. SPT 1 for 24 inch PCP: should it be 90 feet, not 75 

feet? 

1. Survey data was not provided for the borings. 2a. 
GEC will revise. 

2b. A fluid loss occurred around 85 feet. District 5 
policy has been to try and tip piles below drilling 
fluid losses. Will recommend minimum tip depth of 
85 and anticipated depth of 90 feet. 

2c. We believe 75 feet is satisfactory and curve 
indicates we are exceeding maximum pile driving 
resistance of 450 tons at 75 feet. 

33, 
 

    34 

Figure 3&4 – SPT Log 1. Should SPT log be presented with Elevation Scale? 1. Survey data was not provided for the borings. 

37 - 44 Sample FB-Deep Analysis 1. Should all FB-Deep outputs be provided? 1. Normally only sample output is provided but we 
will provide all outputs. 

- - 1. Should FB-Pier Soil Parameter be provided? 1. GEC will provide. 
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