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1.0  INTRODUCTION 
 
1.1 Project Description 
 
Project information has been provided by Mr. Hamid Sahebkar, PE of Stantec. Based 
on our understanding, the project includes the following improvements: 
 

• Construction of a new South Coast Greenway Trail in Hillsborough County, 
Florida. The new trail will be designed and constructed along the south side of 
19th Ave. NE and will extend south approximately 2 miles (11,600 LF) to E. 
College Ave. A portion of the project includes a walkway bridge approximately 
493 feet in length.   

 
It should be noted that all the proposed boring locations were previously staked by 
Stantec, prior to drilling operations and therefore, all borings were performed in their 
proposed locations. This report includes the services provided for the proposed trail. 
 
1.2 Site Description 
 
The proposed new trail is located in Hillsborough, Florida. Specifically, trailway 
improvements are located within Sections 3, 9 and 10 of Township 32 South, Range 
19 East. A site plan is included in Sheets 1 through 3, Appendix B of this report. The 
proposed trail way alignment will extend from 19th Ave. NE south to College Ave., a 
distance of slightly over 2 miles (approximately 11,600 LF). In addition, the project will 
include an approximate 493 foot +/- boardwalk along 19th Ave. 
 
As we understand, the boardwalk (crossing the Wolf Branch Creek) is included in the 
project and will be constructed using 12 inch diameter driven treated wood piling 
supporting precast concrete beams and planking. 
    
 
 2.0 SCOPE OF SERVICES 
 
2.1 Project Approach 
 
Our services for this project consisted of providing geotechnical engineering services 
in general accordance with the Florida Department of Transportation (FDOT) "Soils 
and Foundations Manual" and the scope of services as defined in the Subconsultant 
Agreement dated June 11, 2014. This report includes the services provided for the 
proposed trail.  
 
The purpose of this study was to obtain information concerning the general 
subsurface conditions along the proposed new trail alignment in order to make 
engineering estimates and recommendations in each of the following areas.   
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1.  General assessment of the area geology based on our   
past experience, study of available geological literature 
and boring information. 

 
2.   General suitability of materials within the site for use as 

engineered fills and general backfill. 
 

3. General location and description of potentially       
deleterious    materials encountered in the borings, 
which may interfere with the proposed design, 
construction or performance, including existing fills or 
surficial organics. 

 
4. Discuss critical design and/or construction 

considerations based on the soil and groundwater 
conditions developed from the borings. 

 
5.  Address groundwater levels in the borings and 

estimate seasonal high groundwater. Provide 
recommendations for de-watering if required. 

 
6.  Present the results of the investigations including 

boring logs, laboratory testing and evaluations in a 
Geotechnical Engineering Report. 

 
The scope of work for this project included the following: 
 

1. Conducted a visual reconnaissance of the project site, 
reviewed the USDA Soil Survey for Hillsborough 
County, and the USGS topographic maps. Boring 
locations were staked in the field by Stantec prior to 
drilling. 

 
2. Performed two (2) Standard Penetration Test (SPT) 

borings to support the design of the proposed 
boardwalk bridge along 19th Ave. NE (SPT’s to max 
depth of 30 feet). Two (2) additional SPT borings 
proposed for the potential stormwater treatment facility 
were omitted by the client and were not performed. 

 
3. Performed twenty-nine (29) hand auger borings to 

support the design of the new trail. The  depths of the 
hand auger borings range from five (5) feet to eight (8) 
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feet below existing grade surface (BGS) in the areas 
along the new trail and as requested by the designers. 
The borings were prepared at an approximate 
frequency of 1 every 400 feet. The borings were used 
to help in estimating the Seasonal High Water (SHW) 
elevations along the proposed trail as well as 
determining the shallow subsurface conditions along 
the trail alignment. 

 
4. Collected bulk samples from three (3) locations (near 

borings AB-4, AB-11, AB-16) to determine the limerock 
bearing ratio (LBR) of the natural soils at these 
locations. 

 
5. Visually examined all recovered soil samples in the 

laboratory. Performed laboratory tests on selected 
representative samples to develop the soil legend for 
the project using the AASHTO Classification System, 
as deemed appropriate. The laboratory testing 
included percent passing the -200 sieve and natural 
moisture content determination. LBR, Atterberg Limits 
and organic content tests were also conducted on 
representative samples. 

 
   

3.0 SUBSURFACE EXPLORATION 
 
3.1 Boring Locations, Utility Clearance and Traffic Control 
 
Prior to commencing our field investigation, a Boring Layout Plan and a table with 
boring numbers, stations and offsets from the baseline of construction was prepared 
for staking in the field. The trail borings were performed approximately every 400 feet 
along the proposed trail at approximate locations as staked by Stantec. 
 
Utility clearances were coordinated by MC2 and updated as required. Field 
investigations were performed in general compliance with the applicable FDOT 
Roadway and Traffic Design Standard Indices for Maintenance of Traffic (MOT), 
when needed. 
 
3.2 Soil Borings 
 
To evaluate the shallow subsurface conditions along the proposed trail, hand auger 
borings were generally performed every 400 feet between approximate stations 
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200+13 and 364+07. The hand auger borings were offset from the construction 
baseline. A total of twenty-nine (29) hand auger borings were attempted to depths 
ranging from 5.0 feet to 8.0 feet below ground surface. The actual depths of the 
borings were highly dependent on the depth of the ground water level at each 
location. The hand auger borings were performed by manually twisting and 
advancing a bucket auger into the ground in 4 to 6-inch increments. Representative 
samples were collected at 6 inch intervals, placed in air-tight jars, and returned to the 
MC2 Tampa office for review by a geotechnical engineer for confirmation of the field 
classification. 
 
3.3 Groundwater Table 
 
Groundwater tables were measured in all the borings performed after a short 
stabilization period. The groundwater table levels are shown with the soil profiles on 
Sheets 4 thru 6 in Appendix B and are summarized in Table 1 in Appendix A. 
 
 4.0 LABORATORY TESTING 
 
4.1 Soil Classification Testing 
 
Representative soil samples collected from the auger and SPT borings were visually 
reviewed in the laboratory by a geotechnical engineer to confirm the field 
classifications. The samples were classified and stratified in general accordance with 
the USCS and AASHTO Classification Systems. Classification was based on visual 
observations with the results of the laboratory testing used to confirm the visual 
classification. Laboratory classification tests consisting of natural moisture content 
and percent passing a No. 200 sieve were performed on selected soil samples 
believed to be representative of the materials encountered. A summary of the test 
results is provided in Table 2 in Appendix A. 
 
4.2 Moisture Content 
 
The laboratory moisture content test consists of the determination of the percentage 
of moisture contents in selected samples in general accordance with FDOT test 
designation FM 1-T265 (ASTM test designation D-2216). Briefly, natural moisture 
content is determined by weighing a sample of the selected material and then drying 
it in a warm oven. Care is taken to use a gentle heat so as not to destroy any 
organics. The sample is removed from the oven and reweighed. The difference of the 
two weights is the amount of moisture removed from the sample. The weight of the 
moisture divided by the weight of the dry soil sample is the percentage by weight of 
the moisture in the sample. 
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4.3 Percent Passing the No. 200 Sieve 
 
The wash gradation test measures the percentage of a dry soil sample passing the 
No. 200 sieve. By definition in the Unified Soil Classification System, the percentage 
by weight passing the No. 200 sieve is the silt and clay content. The amount of silt 
and clay in a soil influences its properties, including permeability, workability and 
suitability as fill. This test was performed in general accordance with ASTM D 1140 
(Standard Test Methods for Amount of Material Finer Than the No. 200 (75 μm) 
Sieve). 
 
4.4 Organic Content 
 
The laboratory organic content test consists of drying the soil sample, then heating it 
in a small furnace to a minimum temperature of 400 degrees Centigrade for 6 hours. 
The high heat burns off all organic material, leaving only the soil minerals. The 
difference in the weight prior to and after the burning is the weight of the organics. 
The weight of the organics divided by the weight of the entire sample, expressed as a 
percent of the dried soil before burn, is the percentage of the organics within a 
sample. The organic content testing procedure generally followed ASTM D-2974 
(Standard Test Methods for Moisture, Ash, and Organic Matter of Peat and Other 
Organic Soils). 
 
4.5 Atterberg Limits  
 
The liquid limit and the plastic limit tests ("Atterberg Limits") were conducted in 
general accordance with the FDOT test designation FM 1-T089 and FM 1-T090, 
respectively (ASTM test designation D-4318). Atterberg plastic limit and liquid limit 
tests measure the moisture content at which a fine-grained soil changes from a semi-
solid to plastic state and from a plastic to a liquid state, respectively.  The plasticity 
index is the difference between the liquid and plastic limits.  The plasticity index is an 
indication of the tendency of a soil to absorb water on the particle surfaces.  Some 
clays have a strong affinity for water, and tend to swell when wetted and shrink when 
dried.  The larger the plastic index, the greater the shrink-swell tendency. 
 
4.6 LBR 
 
Three (3) Limerock Bearing Ratio (LBR) tests were performed in accordance with the 
Florida Department of Transportation Standard FM 5-515 and include a Modified 
Proctor test. The LBR test is a measure of the bearing capacity of a soil. The test 
consists of measuring the load required to cause a 3-in2 circular plunger to penetrate 
a specimen at a specified rate. The LBR is the load required to force the plunger into 
the soil 0.1 inches expressed as a percentage of the load in psi required to force the 
plunger the same depth into the standard sample of crushed limerock. The average 
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penetration load for a typical crushed limerock found in Florida has been 
standardized to 800 psi/LBR 100. The sample locations were near borings AB-1, AB-
11 and AB-16 and test results are included in Appendix A. 
 
 5.0 GENERAL SITE GEOLOGY 
 
5.1 Regional Geology 
 
The geology of Hillsborough County can briefly be described as surficial sands and 
clay, sandy clays and clayey sands overlying limestone. 
 
Hillsborough County is in the Floridian section of the Atlantic Coastal Plain.  The 
notable physiographic features of the area are related to ancient seas, which once 
covered the region. Relic shorelines are evidenced by subtle linear escarpments, 
which have not been significantly altered by fluvial (river) processes in much of the 
area.  Four ancient shorelines are preserved in Hillsborough County. The Pamlico, 
Talbot, Penholoway, and Wicomico shorelines stand at or near 25, 40, 70 and 100 
feet above present mean sea level, respectively. 
 
In the southwestern part of the county, Tampa Bay extends for a considerable 
distance inland. Its northern section is separated into Old Tampa Bay and 
Hillsborough Bay by a peninsula that extends southward from Tampa. 
 
Large, nearly level plains, commonly called flatwoods, are in the western, southern, 
and northeastern parts of the county. These plains rise gradually from the coast to 
elevations of more than 100 feet in the eastern part of the county. Numerous 
intermittent ponds, swamps, and marshes and a few permanent lakes are in the 
flatwood areas. Many permanent lakes and intermittent ponds are in the northwestern 
and north-central parts of the county. Some of the larger lakes are Lake 
Thonotosassa, Lake Valrico, Mango Lake, Keystone Lake, and Lake Magdalene. 
 
Along the coast, elevations in the county range from sea level to about 145 feet at a 
point about 3.4 miles east of Plant City. Tampa is at an elevation of about 19 feet. 
 
The surface drainage is toward Old Tampa Bay, Hillsborough Bay, and Tampa Bay.  
The principal streams are the Hillsborough, Alafia, and Little Manatee Rivers and 
Rocky, Sweetwater, Sixmile, and Bullfrog Creeks. Many ditches, canals and small 
bays extend inland from the coast for short distances. 
 
Drainage is low on the flatwoods. Drainage is provided by the slight depressions 
made up of swamps and sloughs and by the few large streams that pass through the 
areas. The depressions contain water during the wet season; during periods of low 
rainfall, these ponds may become dry. Portions of northwestern Hillsborough County 
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are riddled with sinkholes. Many of the sinkhole lakes are in direct hydrologic contact 
with underlying limestone formations due to breaches in the clay aquitard.  
Consequently, water levels fluctuate in response to the potentiometric surface of the 
Floridan Aquifer. 
 
5.2 USDA - Hillsborough County  
 
The USDA Soil Conservation Service Soil Survey of Hillsborough County, Florida, dated 
December 17, 2013 was reviewed for general information on the site vicinity. The USDA 
Soil Conservation Service Soil Survey outlines approximate areas dominated by a 
particular shallow soil type. Small areas of other soils may occur within the mapping unit. 
The Soil Survey describes the soil at the site as Myakka fine sand (mapping unit 29), 
Pomello fine sand (mapping unit 41), Basinger/Holopaw/Samsula soils (mapping unit 5), 
and Winder fine sand (mapping unit 60). 
 
Myakka fine sand (mapping unit 29) is nearly level and poorly drained. It occurs on 
broad plains in pine flatwoods. The typical profile of the Myakka soil is characterized by 
5 inches of very dark gray fine sand at the surface, which is followed by gray fine sand. 
From about 20 to 25 inches, black fine sand is present. A seam of reddish brown fine 
sand then occurs to a depth of 30 inches, and is in turn underlain by 8 inches of 
brownish yellow fine sand. Very pale brown fine sand is found below the brownish yellow 
fine sand, continuing to about 55 inches deep, where dark grayish brown fine sand is 
indicated to a depth in excess of 80 inches.  
 
Pomello fine sand (mapping unit 41) has a surface layer of very dark gray fine sand 
about 3 inches thick.  Below the surface layer is light gray fine sand to a depth of 43 
inches. The next soil layer, which extends to 3 inches deep, is dark brown fine sand. A 
9-inch thick seam of brown fine sand follows below, and is in turn underlain by grayish 
brown fine sand down to 80 inches. In its unaltered state, Pomello fine sand is 
moderately well drained and has a seasonal high groundwater table about 2 to 3-1/3 
feet deep. 
 
The Basinger, Holopaw and Samsula soils, depressional (mapping unit 5) are nearly 
level and very poorly drained. They are located in swamps and depressions on the 
flatwoods with slopes of 0 to 2 percent. Generally, the Basinger soil is found along the 
exterior of swamps or in shallow depressions and the Holopaw and Samsula soils are in 
the interior areas of the swamps or in deeper depressions. Undrained areas are 
frequently ponded for very long periods.  Generally, the mapped areas consist of about 
35 percent Basinger soil, 31 percent Holopaw soil and 18 percent Samsula soil. 
 
Typically the surface layer of the Basinger soil is black fine sand about 7 inches thick.  
The surface soil is followed by gray fine sand. From depths of 28 to 42 inches, brown 
and grayish brown fine sand occurs. Light brownish gray fine sand to a depth of 80 
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inches or more occupies the lower part of the profile. Some areas of the Basinger soil 
have a surface layer of mucky fine sand that is more than 7 inches thick. 
 
The surface layer of the Holopaw typically consists of black mucky fine sand about 6 
inches thick. Dark gray fine sand follows below. From depths of 12 to 42 inches, light 
gray fine sand is indicated, grading to grayish brown fine sand. Gray mottled sandy loam 
is found from depths of 64 to greater than 80 inches. Some areas of the Holopaw soil 
have a black surface layer more than 10 inches thick. 
 
The Samsula soil typically has a surface layer of black muck about 10 inches thick.  
Dark reddish brown muck then occurs. From depths of 34 to 40 inches, black fine sand 
is usually found. Light brownish gray fine sand then is present to a depth of 80 inches. 
Some areas of the Samsula soil have organic material that is more than 51 inches thick. 
In most years, the undrained areas in this map unit are ponded for about 6 months. 
 
Winder fine sand (mapping unit 60) is nearly level, poorly drained, and is found on flood 
plains. In most years, the seasonal high water table ranges from the ground surface to a 
depth of 0.8 feet in depth for 2 to 6 months. This soil mapping unit is also subjected to 
flooding for very long periods after an intense rainfall. This soil type is nearly level, poorly 
drained and is on broad, low-lying sloughs in the flatwoods.  Typically, the surface layer 
is a 4 inch thick layer of very dark gray fine sand followed by grayish brown fine sand.  
Between 10 and 14 inches is dark grayish brown, mottled sandy loam and gray fine 
sand. At 14 inches is gray sandy clay loam followed by approximately 28 inches of light 
gray, mottled sandy clay loam to a depth of 58 inches.  Gray sandy loam is found down 
to about 80 inches. The seasonal high water table for Winder fine sand is between the 
surface and 10 inches for 2 to 6 months. 
 
The USDA Soil Survey is not necessarily an exact representation of the soils on the 
site. The mapping is based on interpretation of aerial maps with scattered shallow 
borings for confirmation. Accordingly, borders between mapping units are 
approximate and the change may be transitional. Differences may also occur from 
the typical stratigraphy, and small areas of other similar and dissimilar soils may 
occur within the soil-mapping unit. As such, there may be differences between the 
mapped description and the boring descriptions obtained for this report. The survey 
is, however, a good basis for evaluating the shallow soil conditions of the area. 
 
5.3 Soil Boring Results 
 
Based upon the borings performed and results of the laboratory testing, the near 
surface soils along the project alignment have been grouped into two (2) soil strata. 
Each stratum group exhibits a range of engineering properties related to suitability for 
roadway construction as outlined by FDOT Standard Index 505.   
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The results of the auger boring program for the proposed trail are presented on 
Sheets 4 thru 6 in the form of soil profiles, along with the profile legend and other 
pertinent information such as measured groundwater levels, if encountered. Soil 
stratification is based on an examination of the recovered soil samples, the laboratory 
testing, and interpretation of field boring logs by a geotechnical engineer. The 
stratification lines represent the approximate boundaries between soil types of 
significantly different engineering properties. The actual transition may be gradual. In 
some cases, small variations in properties not considered pertinent to our 
engineering evaluation may have been abbreviated or omitted for clarity. The profiles 
represent the conditions at the boring locations only and variations may occur among 
the borings.   

 
In general, the auger borings performed along the proposed trail alignment 
encountered the following strata. 
 

Stratum 
Number Description FDOT Soil Type USCS (AASHTO) 

Classification

1 
Brown, Dark Brown, or Gray Fine Sand,

Slightly Silty Fine Sand, or Slightly 
clayey fine sand  

Select  SP/SP-SM/SP-SC (A-3) 

2 Brown or Dark Brown Sandy Clay to 
Clay  -- CL/CH (A-7-6) 

 
5.4 Groundwater 
 
The groundwater table, when encountered, was recorded on the boring soil profile.  
The depth to the static water table was measured after a short stabilization period 
and was encountered within the depth explored in all twenty-nine (29) hand auger 
borings and in the two (2) SPT borings performed. The groundwater table depths 
measured at each boring location during our field survey, when encountered, is 
presented on the Report of Core Borings Sheets 4 thru 6 and is summarized in 
Table 1. 
 
Groundwater conditions will vary with environmental variations and seasonal 
conditions, such as the frequency and magnitude of rainfall patterns, as well as man-
made influences, such as existing swales, drainage ponds, and underdrains. 
 
Seasonal high groundwater table depths were estimated at selected auger boring 
locations and the results presented in Table 1. These estimates are based on the soil 
stratigraphy, measured groundwater levels in the borings, USDA information and past 
experience. In areas where subsurface soil conditions were disturbed, normal 
indications such as "stain lines" were not evident. If the groundwater level is critical to 
design or construction, temporary observation wells should be installed along the 
alignment to monitor groundwater fluctuations over a period of time and permit more 
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accurate determinations of wet and dry seasonal levels. 
 

 
6.0 ENGINEERING EVALUATIONS AND RECOMMENDATIONS 

 
6.1 Trail Way - Pavement Design Considerations 
 
In general, the groundwater table was encountered along the alignment at depths 
ranging from 2.0 to 5.0 feet below the existing ground surface. The required minimum 
separation between the bottom of the base and the estimated seasonal high 
groundwater levels should be in accordance with FDOT and Hillsborough County 
guidelines. Similar separation below the bottom of the base should be maintained 
above sustained water levels in roadside ditches, making positive drainage of the 
ditches important. The choice of base material would depend upon the relationship of 
final trail way improvement grades and the bottom of the base to the estimated 
seasonal high groundwater table levels. Soil cement or coquina shell base materials 
are more resistant to wet conditions than limerock and the separation can be 
somewhat reduced. Crushed concrete is also less sensitive to moisture than 
limerock, but should be treated in the same fashion. 
 
In general, the existing subsurface soils should be acceptable for construction to 
support a typical embankment pavement section after proper subgrade preparation. 
Unsuitable soils or debris, such as the CL/CH or A-7-6 material encountered in AB-1, 
should be removed and replaced with compacted fine sands, and similar comments 
apply to clayey soils. 
 
The natural soils indicate an LBR ranging from 22 to 51 per cent (%). We recommend 
using an LBR design value for the natural soils of 22%. If a stabilized subgrade is 
planned as a portion of the pavement section then the plans and specifications 
should include provisions by the contractor for adding materials to the natural soils to 
provide the LBR required on the plans. 
 
6.2 Trail way – Usage of the Soils Based on FDOT Standard Indices 500 and 505  
 
To show the general range of engineering properties measured in the laboratory for 
the various soil strata encountered during our investigation a “Roadway Soil Survey 
Sheet – Cross-Section of Soil Survey” shown on Sheet 7, Appendix B has been 
prepared using the trail data. Material use and/or removal should be completed in 
accordance with FDOT Indices 500 and 505. Materials directly beneath the base 
should be "SELECT" materials. 
 
For rigid pavement, the FDOT Rigid Pavement Design Manual and Hillsborough 
County requirements should be followed.  
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The following summarizes the generalized use or non-use of the soils and materials 
that will most likely be encountered during construction. 
 

• The material from Stratum 1 (SP/SP-SM/SP-SC or A-3 soils) appears to be 
satisfactory for use in the embankment when utilized in accordance with 
Index 505. 
 

• The material from Stratum 2 (CL/CH or A-7-6) is highly plastic material and 
shall be removed in accordance with index 505. It may be used within the 
project limits only when excavated within the project limits and is not to be 
used from outside the project. 

 
The removal of topsoil and other shallow surficial organic soil deposits should be 
accomplished in accordance with FDOT Standard Specification for Road and Bridge 
Construction, Section 110. Organic soils are highly compressible and may cause 
excessive settlements if left in-place. This material is also susceptible to significant 
secondary compression settlements. 
 
Backfill should consist of materials conforming to Standard Index 505 and compacted 
in accordance with Section 120-9 of the Standard Specification. 
 
6.3 Trail Way - Groundwater Control 
 
Depending upon groundwater levels at the time of construction, some form of 
dewatering may be required to achieve the required compaction. Groundwater can 
normally be controlled in shallow excavations with pumps and sumps. During 
subgrade soil preparation any plastic soils below design grade could become 
disturbed by construction activities.  If this becomes the case, the contractor may be 
directed by the owner’s representative to remove the disturbed or pumping soils to a 
depth of 12 to 18 inches below design grade and backfill the area with structural fill.  
In such situations, FDOT Indices 500 and 505 should be followed closely. 
 
6.4 General Trail Way Construction Recommendations 
 
Site preparation and trail way construction should be done in accordance with the 
latest FDOT Standard Specifications for Road and Bridge Construction and Road and 
Traffic Design Standards. Based on the soil conditions encountered in the exploration 
program, and the data collected, no significant construction problems are anticipated. 
Temporary excavation side slopes should also be shored in accordance with OSHA 
requirements. 
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6.5 Trail way - On-Site Soil Suitability 
 
In general, the majority of the fine sands or slightly silty fine sands or slightly clayey 
fine sands (Stratum 1) can be used for grading purposes, site leveling, general 
engineering fill, structural fill and backfill in other areas, provided the fill is free of 
organic materials, clay, debris or any other material deemed unsuitable for 
construction.  
 
6.6 Foundations 
 
Timber piling is the preferred and selected foundation system to support the boardwalk 
and was provided to us by the specialty contractor and Stantec.  
 
The provided information indicates using 12 inch butt diameter treated wood piles with a 
maximum axial design load of 11 tons.  
 

i. Timber Piles 
 
Timber piles have the advantage of being easy to handle, easy to cut off, relatively 
inexpensive, readily available, and naturally tapered. They have the disadvantages of 
decaying above the water table (if untreated), having low capacities, being prone to 
damage by hard driving, and being difficult to splice.  
 
Durability is not a design concern if the timber pile is below the permanent water 
table. When a timber pile is subjected to alternate wetting and drying or located 
above the water table, the service life will be relatively short because of decay and 
damage by insects unless the pile is treated with preservatives for protection against 
damage from marine borers. The most common method of protection is pressure 
creosote treatment. Standards for pressure creosote treatments are recommended 
by The American Wood Preservers Institute (AWPI). ASTM D-1760 and FDOT 
Standard Specifications, Section 955 provides specifications for pressure treatment 
of timber products. ASTM D-25, Standard Specification for Round Timber Piles 
provides guidelines on minimum pile dimensions and straightness. For hard driving, 
the tip should be provided with a metal shoe or a point. 
 

ii. Axial Pile Capacity (Compression)  
 
The SPT borings performed for the proposed boardwalk extended to maximum depths 
of 25 to 30 feet in accordance with our proposal. The SPT and hand auger soil borings 
(B-29, B-30 and AB-31) performed along the proposed boardwalk generally included 
medium dense fine sands, slightly silty fine sands or slightly clayey fine sands (SP/SP-
SM/SP-SC) to depths of about 12 feet below the existing ground surface (BGS). Very 
loose to loose fine sands, slightly silty fine sands or slightly clayey fine sands (SP/SP-
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SM/SP-SC) were  encountered from 12 feet to the boring termination depth of 30 feet in 
boring B-29 and 25 feet in boring B-30. 
  
Axial pile capacity analyses were performed for the boardwalk using a maximum axial 
allowable load of 11 tons per pile to determine the minimum pile embedment (below 
the existing ground surface) required for this load. The axial capacity analyses were 
performed for a minimum butt diameter of 12 inches and a minimum tip diameter of 
10 inches. Piling will develop support from a combination of skin friction and end 
bearing. The results of our analyses indicate the 12 inch diameter piles will develop 9 
to 11 tons of allowable axial capacity at a penetration of 10 feet at borings B-29 and 
B-30 respectively. The relative density of the sands decrease with depth below 10 
feet and the analyses indicate very little increase in allowable axial capacity as the 
piles are driven below 10 feet.  
 
Due to the variation in the soils indicated by the borings and the distance between the 
borings we recommend a test pile program be implemented prior to production piles 
to establish the required pile penetration to achieve pile capacity. The test pile 
program should be done using the production pile hammer. We understand the 
design engineer of record with PermaTrak will establish the driving criteria to obtain 
the depth required to achieve design capacity. We recommend all piles be driven to a 
minimum depth of 10 feet below ground surface. 
  
 

iii. Pile Settlement  
 
For an allowable load of 11 tons per pile, individual pile head settlement is estimated 
to be on the order of 1/4 to 1/2 inch.  
 
 

iv. Test Piles and Production Piles  
 
At least three (3) test piles should be installed prior to installation of production piles 
for the boardwalk. These test piles may be installed at production pile locations and 
prior to establishing/ordering the production piles by the project structural engineer of 
record. The test piles should be driven to suitable driving resistance as determined by 
the design engineer of record. The installation of the piles should also be performed 
with the latest FDOT Standard Specification for Road and Bridge Construction 
Section 455. The design engineer of record should monitor the driving of the pile and 
analyze the driving records, at which time he may request re-tapping the test piles 
shortly after initial driving to determine pile set. 
 
The suggested production piles lengths may be on the order of 12 to 15 feet to 
account for variations in final tip depth. The final length must be recommended by the 
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engineer of record. Once again, it should be noted that timber piles are difficult to 
splice; therefore, some conservatism in choosing production pile lengths is 
warranted.    
 
 

v. Pile Characteristics  
 
It is recommended that the timber piles meet the requirements of ASTM D-25 for 
round timber tip bearing piles. The pile should be clean peeled and pressure treated 
in accordance with the requirements of AWPA C3. The timber pile design stresses 
should be established in accordance with ASTM D-2899 and the local applicable 
Building Code. 
 
 

vi.  Pile Installation/Driving Criteria  
 
At this time, no information concerning the type of equipment that will be used for pile 
driving was provided. We recommend the design engineer of record establish driving 
criteria during the test pile program. The depth of penetration should not be less than 
ten (10) feet below the existing ground surface. For hard driving, the tip should be 
protected with a metal shoe.   
 
Driving of timber piles often result in the crushing of fibers on the driving end 
(brooming). This can be controlled by using a driving cap with cushion material and 
metal strapping around the butt. Timber pile splices are undesirable and should not 
be allowed. If a design load capacity (pile depth and resistance) is not reached with 
one (1) pile, the pile should be removed and replaced with a longer pile. 
 
The installation of the timber piles should be in accordance with local building code 
requirements and should be monitored by a qualified engineer or his representative. 
The engineer should verify and record all aspects of the installation. 
 
If while driving the test and production piles, refusal is achieved with embedment 
depths less than 10 feet, then each pile location may be predrilled (11 inch diameter 
holes) or jetting procedures used to install the piles to the required tip elevation. 
These techniques should be avoided as much as possible, since they will reduce the 
pile capacity. 
 
Piles should be installed under continuous monitoring by a qualified field technician or 
engineer in order to make field judgments of pile penetration and construction, and to 
check for satisfactory foundation support conditions. Driven piles should be monitored 
for penetration, blow counts during driving and hammer action. Vibration monitoring is 
recommended in order to ensure that damage to adjacent structures does not occur 



South Coast Greenway Phase I  
Hillsborough County, Florida      
MC2 No. T101311.224 

15 

during pile driving.   
 
6.7 Earth Pressures on Proposed Retaining Walls 
 
Below grade walls restrained at the top should be designed for "at rest" earth 
pressure conditions. Retaining walls that are free to deflect should be designed for 
"active" earth pressure conditions. The "passive" earth pressure state should be used 
for soils supporting the retaining structure, such as toe backfill. Soil parameters, 
including active and passive earth pressure coefficients for the soils encountered in 
borings B-29 and B-30 are presented in Table 3 in Appendix A.  
 
The table below presents recommended values of at-rest earth pressure coefficient, 
and equivalent fluid pressures for conditions above and below the water table. 
 
Earth Pressure 

State 
Earth Pressure 

Coefficient 
Equivalent Fluid Pressure  

(pcf) 
  Above Water Below Water 

At-Rest 0.5 60 90 
 
These design recommendations have assumed that the wall has horizontal backfill and 
no surcharge loads, using soils with an approximate angle of internal friction of 30 
degrees, no cohesion, a total unit weight of 120 pcf, no factor of safety.  Since a 
permanent drainage system behind the below grade walls of the structure will not be 
practical, the design needs to include hydrostatic pressures also. For analysis of sliding 
resistance of the base of the retaining walls, the ultimate coefficient of friction may be 
taken as 0.34 between concrete and soil. If the walls are designed using earth pressure 
coefficients, the hydrostatic pressure due to groundwater must be included.  
 
In order to avoid wall damage due to excessive compaction, hand operated 
mechanical tampers should be used to compact the granular material; heavy 
compaction equipment should not be allowed within five (5) feet of the walls. The 
compaction behind these walls should achieve a minimum of 95 percent of the 
modified Proctor maximum dry density (ASTM D-1557). 
 
6.8 Site Preparation 
 
Stripping and Grubbing: The initial step in routine site preparation should be the 
complete removal of all topsoil, organic soils from near wetland areas, trees, major 
root systems, tree stumps, construction debris and other deleterious materials from 
beneath and to 10 feet beyond proposed structures.  Based on the results of the 
initial borings, the typical stripping thickness is expected to be about 6 to 12 inches at 
this site.  However, it may be greater in low areas and probably more than 36 inches 
in areas of major root systems, with stumps and shallow organic soils. 
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During site clearing and while excavating for site utilities the exposed soils should be 
carefully observed for the presence of deleterious materials (e.g., organic soils or 
near surface clays), which could be detrimental to structure support.  Accordingly, if 
questionable soils are indicated in structure areas during construction, these soils 
should be evaluated by a geotechnical engineer for possible removal and 
replacement with compacted structural fill. 
 
Subgrade Proofrolling and Compaction:  After the verification of satisfactory initial 
stripping and backfill operations by a Geotechnical Engineer from MC2 or his/her 
representative, the structure areas should be proofrolled using a large vibratory roller 
(static roller if near structures). Proofrolling should occur at the final cut or existing 
stripped grade elevation, whichever is lower. The purposes of the proofrolling will be 
to help detect any additional areas where unsuitable soils are present as well as to 
uniformly densify the near-surface soils, improving bearing capacity and reducing 
settlements. Materials which yield excessively during the proofrolling should be 
undercut and replaced with well-compacted structural fill. 
 
It is important that the proofrolling utilize a large, heavy vibratory roller (static roller if 
near structures) with a minimum static drum weight of 10 tons and minimum impact 
energy of 36,000 lb (Dynapac CA-25 or equivalent) to achieve the desired depth of 
effect. Proofrolling of the structure areas should consist of at least 5 overlapping 
passes in each of two perpendicular directions (total of 10 passes) and should be 
observed by a Geotechnical Engineer from MC2 or his representative. Unstable soils 
which are revealed by proof rolling and which cannot be adequately densified in place 
should be removed and replaced under the recommendations of the MC2 
representative.   
 
Proofrolling of the structure areas should continue for the required number of passes 
and until the soil at a depth of 12 inches below the stripped surface has attained a 
minimum of 95% of the soil’s modified Proctor maximum dry density as determined 
by ASTM designation D-1557. In-place density tests should be performed by an 
experienced geotechnical engineering technician working under the direction of a 
licensed Geotechnical Engineer from MC2 to verify the required degree of 
compaction. It may be necessary to adjust the moisture content of the soil to facilitate 
compaction. A moisture content within two (2) percentage points of the optimum 
indicated by the modified Proctor test (ASTM D-1557) is recommended.  
 
The contractor should exercise caution during the proofrolling and compaction of soils 
as not to cause settlement of the existing structures due to vibrations.  Contractor 
must control and adjust the vibration as not to disturb any existing structures and/or 
subsurface utilities that may be in the vicinity of the project. The contractor is solely 
responsible for any settlement caused by his actions.   
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Abandoned underground pipes, if left in place, should be filled with flowable concrete.   
 
It is possible that some soft or loose soils will not be identified and properly 
remediated during site preparation. Footing evaluations for the retaining wall should 
be performed prior to reinforcement and concrete placement. If unsuitable bearing 
soils are encountered, these soils will need to be recompacted in place or removed 
and replaced with properly compacted fill, or foundations deepened, to achieve 
suitable bearing.   
 
After footings are excavated, foundation bearing surface evaluations should be 
performed and concrete placed as quickly as possible to avoid exposure of the 
footing bottoms to changes in moisture content. If it is required that foundation 
excavations be left open for more than one day, they should be protected to reduce 
evaporation or entry of moisture. 
 
The bridge end bents are to be precast concrete members supported by over 
excavating the natural soils and replacement with compacted No. 57 stone.  
 
6.9 Selection and Placement of Structural Fill 
 
Materials selected to be used as structural fill should be inorganic, non-plastic, 
granular soils (clean sand to slightly silty or slightly clayey sands, Unified Soil 
Classification SP, SP-SM or SP-SC), free of any deleterious materials such as clay 
clods, waste construction debris and tree stumps. Fill materials should also have a 
Modified Proctor maximum dry density greater than 95 pounds per cubic foot (pcf), 
and Atterberg Liquid Limit less than 20, a Plasticity Index of less than 10, and a 
maximum particle size of 1 inch or less. The majority of the on-site near surface 
sandy soils will meet this requirement. Careful evaluation of any clayey soils should 
be made prior to use. The fill should be placed in level lifts not to exceed 12 inches 
loose thickness.   
 
Materials that will be used for backfill of below-grade walls and the proposed end 
bents should further be restricted to those materials that are granular. The soil 
classification for acceptable below-grade wall backfill material will include SP soils 
and the proposed No. 57 stone for fill around and beneath the end bents.  
 
We recommend that proposed fill materials be tested prior to beginning earthwork to 
determine if their material characteristics meet the above criteria. The moisture 
content of fill soils at the time of placement and compaction should generally be 
within plus or minus two (2) percentage points of their optimum moisture content.  
More stringent moisture limits may be necessary with certain soils. Localized 
dewatering may be required depending on the time of the year in order to control 
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moisture.   
 
We recommend that structural fill be compacted to a minimum of 95 percent of the 
modified Proctor maximum dry density (ASTM D-1557). A representative of MC2 
should observe fill placement operations and perform density tests concurrently to 
indicate if the specified compaction is being achieved. 
 
All fill placed in utility line trenches and adjacent to footings or beneath slabs-on-
grade should also be properly placed and compacted to the specifications stated 
above. However, in these restricted working areas, compaction should be 
accomplished with light weight, hand-guided compaction equipment, and lift thickness 
should be limited to a maximum of 6 inches loose thickness. To facilitate compaction, 
the fill moisture content should be controlled to within two (2) percentage points of the 
optimum determined by the modified Proctor test (ASTM D-1557). 
 
 
6.10 Reuse of Excavated Soils as Structural Fill 
 
Although they were not found during our drilling operation, organic soils from the 
wetland areas may be encountered during construction. These soils cannot be used 
for structural fill. 
 
Most of the residual soils at the site will, in our opinion, be suitable for reuse as 
structural fill material. Routine adjustment of moisture content will generally be 
necessary to allow compaction in accordance with project specifications.  The 
planned fill soils should be evaluated to see that they meet the recommended 
material properties. 
 
6.11 Federal Temporary Excavation Regulations 
 
In Federal Register Volume 54, No. 209 (October 1989), the United States 
Department of Labor, Occupational Safety and Health Administration (OSHA) 
amended its "Construction Standards for Excavations, 29 CFR, Part 1926, Subpart 
P." This document was issued to better insure the safety of workmen entering 
trenches or excavations. It is mandated by this federal regulation that all excavations, 
whether they be utility trenches, basement excavations, or footing excavations, be 
constructed in accordance with the revised OSHA guidelines. It is our understanding 
that these regulations are being strictly enforced and if they are not closely followed, 
the owner and the contractor could be liable for substantial penalties. 
 
The contractor is solely responsible for designing and constructing stable, temporary 
excavations and should shore, slope, or bench the sides of the excavations as 
required to maintain stability of both the excavation sides and bottom. The 
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contractor's responsible person, as defined in 29 CFR Part 1926, should evaluate the 
soil exposed in the excavations as part of the contractor's safety procedures.  In no 
case should slope height, slope inclination, or excavation depth, including utility 
trench excavation depth, exceed those specified in local, state, and federal safety 
regulations. 
 
We are providing this information solely as a service to our client.  MC2 is not 
assuming responsibility for construction site safety or the contractor’s activities; such 
responsibility is not being implied and should not be inferred. 
 
6.12 Drainage and Groundwater Considerations 
 
Groundwater may be a concern dependant on final grades and the time of year 
construction is performed. For limited, relatively shallow excavations below the 
groundwater level, pumping from the excavation or sumps should be sufficient to 
control groundwater seepage. Deeper and larger excavations, although not 
anticipated, may require more sophisticated dewatering measures such as well points 
or cut-off walls.   
 
Undercut or excavated areas should be sloped toward one corner to facilitate 
removal of any collected rainwater, groundwater or surface runoff.  Positive site 
drainage should be provided to reduce infiltration of surface water around the 
perimeter of any above-ground structures and beneath the floor slabs.  All grades 
should be sloped away from the structures and surface drainage should be collected 
and discharged such that water is not permitted to infiltrate the immediate area 
surrounding structures. 
   
 7.0 REPORT LIMITATIONS 
 
Our professional services have been performed, our findings obtained, and our 
recommendations prepared in accordance with generally accepted geotechnical 
engineering principles and practices. MC2 is not responsible for the conclusions, 
opinions or recommendations made by others based on these data. 
 
The analyses and recommendations submitted in this report are based upon the 
anticipated location and type of construction and the data obtained from the soil 
borings performed at the locations indicated and does not reflect any variations which 
may occur among these borings.  If any variations become evident during the course 
of construction, a re-evaluation of the recommendations contained in this report will 
be necessary after we have had an opportunity to observe the characteristics of the 
conditions encountered. When final design plans and specifications are available, a 
general review by our office should be completed to check that the assumptions 
made in preparation of this report are correct and that earthwork and foundation 
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recommendations are properly interpreted and implemented. 
 
The scope of our services does not include any environmental assessment or 
investigation for the presence or absence of hazardous or toxic materials in the soil, 
groundwater, or surface water within or beyond the site studied. Any statements in 
this report regarding odors, staining of soils, or other unusual conditions observed are 
strictly for the information of our client. 
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Table 1
Summary of Boring Information, Groundwater Levels and

Estimated Seasonal High Groundwater Level 
South Coast Greenway

Ruskin, Florida
MC2 Project No. T101311.224

Boring 
No.

Approximate Boring Location
USDA Mapping 

Unit
USDA SHWT 
Depth (feet)

Measured 
Groundwater Depth 
7/21/14 thru 8/6/14

(feet)

Estimated 
SHGWT Depth 

(feet)

AB-1 See Sheet 1 (Appendix B) 29 1.0 3.5 1.0
AB-2 See Sheet 1 (Appendix B) 5 0.0 3.5 1.0
AB-3 See Sheet 1 (Appendix B) 5 0.0 4.5 2.0
AB-4 See Sheet 1 (Appendix B) 29 1.0 2.0 2.0
AB-5 See Sheet 1 (Appendix B) 29 1.0 3.5 2.0
AB-6 See Sheet 1 (Appendix B) 29 1.0 3.0 2.0
AB-7 See Sheet 1 (Appendix B) 29 1.0 3.5 2.0
AB-8 See Sheet 1 (Appendix B) 29 1.0 3.5 2.0
AB-9 See Sheet 1 (Appendix B) 29 1.0 3.5 2.0
AB-10 See Sheet 1 (Appendix B) 29 1.0 4.0 3.0
AB-11 See Sheet 2 (Appendix B) 29 1.0 5.0 3.0
AB-12 See Sheet 2 (Appendix B) 29 1.0 5.0 3.0
AB-13 See Sheet 2 (Appendix B) 29 1.0 4.0 3.0
AB-14 See Sheet 2 (Appendix B) 29 1.0 4.5 3.0
AB-15 See Sheet 2 (Appendix B) 29 1.0 2.0 1.0
AB-16 See Sheet 2 (Appendix B) 29 1.0 3.0 2.0
AB-17 See Sheet 2 (Appendix B) 41 2.75 2.0 2.0
AB-18 See Sheet 2 (Appendix B) 41 2.75 3.0 2.5
AB-19 See Sheet 2 (Appendix B) 41 2.75 2.5 2.0
AB-20 See Sheet 3 (Appendix B) 41 2.75 2.5 2.5
AB-21 See Sheet 3 (Appendix B) 29 1.0 2.0 1.0
AB-22 See Sheet 3 (Appendix B) 29 1.0 3.0 2.0
AB-23 See Sheet 3 (Appendix B) 41 2.75 2.0 2.0
AB-24 See Sheet 3 (Appendix B) 29 1.0 3.5 2.0



Table 1
Summary of Boring Information, Groundwater Levels and

Estimated Seasonal High Groundwater Level 
South Coast Greenway

Ruskin, Florida
MC2 Project No. T101311.224

Boring 
No.

Approximate Boring Location USDA Mapping 
Unit

USDA SHWT 
Depth (feet)

Measured 
Groundwater Depth 
7/21/14 thru 8/6/14

(feet)

Estimated 
SHGWT Depth 

(feet)

AB-25 See Sheet 3 (Appendix B) 41 2.75 2.0 2.0
AB-26 See Sheet 3 (Appendix B) 41 2.75 2.5 2.5
AB-27 See Sheet 3 (Appendix B) 41 2.75 3.0 3.0
AB-28 See Sheet 3 (Appendix B) 41 2.75 3.0 3.0
B-29 See Sheet 3 (Appendix B) 60 1.0 3.0 2.0
B-30 See Sheet 3 (Appendix B) 29 1.0 3.0 2.0

AB-31 See Sheet 3 (Appendix B) 29 1.0 2.0 2.0



Table 2
Summary of Laboratory Test Results

South Coast Greenway Trail
Hillsborough County, Florida
MC2 Project No. T101311.224

Boring
No.

Depth 
(ft)

USCS
Classi.

Sieve Analysis (% Passing)
Liquid 
Limit 
(%)

Plastic 
Index
(%)

Organic 
Content 

(%)

Natural 
Moisture 
Content 

(%)
#10 #20 #40 #60 #100 #140 #200

AB-1 4.0 – 4.5 CL/CH - - - - - - 68 - - 1 52

AB-4 2.5 – 3.0
SP/SP-
SM/SP-

SC
- - - - - - 4 - - 1 35

AB-5 3.5 – 4.0
SP/SP-
SM/SP-

SC
- - - - - - 5 - - 4 20

AB-8 3.5 – 4.0
SP/SP-
SM/SP-

SC
- - - - - - 3 - - 1 27

AB-12 4.5 – 5.0
SP/SP-
SM/SP-

SC
- - - - - - 6 - - 1 6

AB-15 1.0 – 1.5
SP/SP-
SM/SP-

SC
- - - - - - 5 - - 2 22



Table 2
Summary of Laboratory Test Results

South Coast Greenway Trail
Hillsborough County, Florida
MC2 Project No. T101311.224

Boring
No.

Depth 
(ft)

USCS
Classi.

Sieve Analysis (% Passing)
Liquid 
Limit 
(%)

Plastic 
Index
(%)

Organic 
Content 

(%)

Natural 
Moisture 
Content 

(%)
#10 #20 #40 #60 #100 #140 #200

AB-20 3.5 – 4.0
SP/SP-
SM/SP-

SC
- - - - - - 11 - - 3 30

AB-25 3.0 – 3.5
SP/SP-
SM/SP-

SC
- - - - - - 2 - - 1 25

B-29 23.5 - 30
SP/SP-
SM/SP-

SC
- - - - - - 12

Non 
Plastic

Non 
Plastic

1 30

B-30 18.5 - 20
SP/SP-
SM/SP-

SC
6

Non 
Plastic

Non 
Plastic

0 24

AB-31 1.5 – 2.0
SP/SP-
SM/SP-

SC
- - - - - - 5 - - 2 11



Table 3
Soil Parameters

South Coast Greenway Trail
Hillsborough County, Florida

MC2 Inc. Project No. T101311.224

Boring 

No.

Elev. Range, 

Ft

Depth 

range, ft

SPT 
“N” 

Value 
Range

Unified Soil 

Classification

Approximate Soil Unit 
Weight (pcf)

Soil 
Angle of

Friction 
(degrees)

Cohesion 

(psf)

Earth Pressure 
Coefficient

saturated submerged
Active 
(Ka)

Passive 
(Kp)

B-1

-- 0-4 HA SP/SP-SM/SP-SC 100.0 37.6 28 0 0.361 2.77

-- 4-12 11-23 SP/SP-SM/SP-SC 110.0 47.6 30 0 0.333 3.00

-- 12-22 4-5 SP/SP-SM/SP-SC 105.0 42.6 29 0 0.347 2.88

-- 22-27 1 SP/SP-SM/SP-SC 100.0 37.6 26 0 0.391 2.56

-- 27-30 9 SP/SP-SM/SP-SC 105.0 42.6 29 0 0.347 2.88

B-2

-- 0-4 HA SP/SP-SM/SP-SC 100.0 37.6 28 0 0.361 2.77

-- 4-17 11-23 SP/SP-SM/SP-SC 110.0 47.6 30 0 0.333 3.00

-- 17-22 5 SP/SP-SM/SP-SC 105.0 42.6 29 0 0.347 2.88

-- 22-25 14 SP/SP-SM/SP-SC 110.0 47.6 30 0 0.333 3.00



Client Stantec Project: South Coast Greenway
Date tested: 8/8/2014 Project No.: T101311.224
Sample Date: 8/4/2014 Sample No.:
Lab No.: 011

MOISTURE-DENSITY RELATIONSHIP

Maximum Density 111.0 pcf Description: Brown SSFS
Optimum Moisture 11.5 %
Test Method:  FM5-515 LBR Sample Location: Natural Ground next to AB-4
LBR Value: 35 Intended Use -Stabilized Subgrade
Liquid Limit: Non-Plastic
Plastic Limit: Non-Plastic
Plasticitity Index: Non-Plastic Gradation (percent passing)
Organic Content: - 3/8" #10 #40 #60 #100 #200
% passing #200 Sieve:
Soil Classificiation (AASHTO): Percent Retained on #4 Sieve: 2

Percent Passing #4 Sieve: 98

cc: Respectfully Submitted,
MC Squared, Inc.

William P. Rovira IV, PE
FL License No. 74586

These test results apply only to the specific locations noted and may not represent any other location.  Reports may not be reproduced, 
except in full, without permission by Mc Squared, Inc. (Fla. Engineering Business No. 9191). 

RESULTS OF LABORATORY TESTING
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Client Stantec Project: South Coast Greenway
Date tested: 8/12/2014 Project No.: T101311.224
Sample Date: 8/4/2014 Sample No.:
Lab No.: 012

MOISTURE-DENSITY RELATIONSHIP

Maximum Density 108.0 pcf Description: Brown FS
Optimum Moisture 13.0 %
Test Method:  FM5-515 LBR Sample Location: Natural Ground next to AB-16
LBR Value: 51 Intended Use -Stabilized Subgrade
Liquid Limit: Non-Plastic
Plastic Limit: Non-Plastic
Plasticitity Index: Non-Plastic Gradation (percent passing)
Organic Content: - 3/8" #10 #40 #60 #100 #200
% passing #200 Sieve:
Soil Classificiation (AASHTO): Percent Retained on #4 Sieve:0

Percent Passing #4 Sieve: 100

cc: Respectfully Submitted,
MC Squared, Inc.

William P. Rovira IV, PE
FL License No. 74586

These test results apply only to the specific locations noted and may not represent any other location.  Reports may not be reproduced, 
except in full, without permission by Mc Squared, Inc. (Fla. Engineering Business No. 9191). 

RESULTS OF LABORATORY TESTING
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Client Stantec Project: South Coast Greenway
Date tested: 8/8/2014 Project No.: T101311.224
Sample Date: 8/4/2014 Sample No.:
Lab No.: 013

MOISTURE-DENSITY RELATIONSHIP

Maximum Density 109.5 pcf Description: Brown SSFS
Optimum Moisture 13.0 %
Test Method:  FM5-515 LBR Sample Location: Natural Ground next to AB-11
LBR Value: 22 Intended Use -Stabilized Subgrade
Liquid Limit: Non-Plastic
Plastic Limit: Non-Plastic
Plasticitity Index: Non-Plastic Gradation (percent passing)
Organic Content: - 3/8" #10 #40 #60 #100 #200
% passing #200 Sieve:
Soil Classificiation (AASHTO): Percent Retained on #4 Sieve:0

Percent Passing #4 Sieve: 100

cc: Respectfully Submitted,
MC Squared, Inc.

William P. Rovira IV, PE
FL License No. 74586

These test results apply only to the specific locations noted and may not represent any other location.  Reports may not be reproduced, 
except in full, without permission by Mc Squared, Inc. (Fla. Engineering Business No. 9191). 

RESULTS OF LABORATORY TESTING
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Boring Location Plan Sheets 1 to 3
Report of Core Borings Sheets 4 to 6
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TEST PROCEDURES

The general field procedures employed by MC Squared, Inc. (MC2) are summarized in the 
American Society for Testing and Materials (ASTM) Standard D420 which is entitled 
"Investigating and Sampling Soil and Rock".  This recommended practice lists recognized 
methods for determining soil and rock distribution and groundwater conditions.  These 
methods include geophysical and in-situ methods as well as borings.

Standard Drilling Techniques
To obtain subsurface samples, borings are drilled using one of several alternate techniques 
depending upon the subsurface conditions.  Some of these techniques are:

In Soils:
a) Continuous hollow stem augers.
b) Rotary borings using roller cone bits or drag bits, and water or drilling 

mud to flush the hole.
c) "Hand" augers.

In Rock:
a) Core drilling with diamond-faced, double or triple tube core barrels.
b) Core boring with roller cone bits.

The drilling method used during this exploration is presented in the following paragraph.

Hollow Stem Augering: A hollow stem augers consists of a hollow steel tube with a continuous 
exterior spiral flange termed a flight.  The auger is turned into the ground, returning the 
cuttings along the flights.  The hollow center permits a variety of sampling and testing tools to 
be used without removing the auger.

Core Drilling:  Soil drilling methods are not normally capable of penetrating through hard 
cemented soil, weathered rock, coarse gravel or boulders, thin rock seams, or the upper 
surface of sound, continuous rock.  Material which cannot be penetrated by auger or rotary 
soil-drilling methods at a reasonable rate is designated as “refusal material”.  Core drilling 
procedures are required to penetrate and sample refusal materials.

Prior to coring, casing may be set in the drilled hole through the overburden soils, to keep the 
hole from caving and to prevent excessive water loss.  The refusal materials are then cored 
according to ASTM D-2113 using a diamond-studded bit fastened to the end of a hollow, 
double or triple tube core barrel.  This device is rotated at high speeds, and the cuttings are 
brought to the surface by circulating water.  Core samples of the material penetrated are 
protected and retained in the swivel-mounted inner tube.  Upon completion of each drill run, 
the core barrel is brought to the surface, the core recovery is measured, and the core is 
placed, in sequence, in boxes for storage and transported to our laboratory.



Sampling and Testing in Boreholes
Several techniques are used to obtain samples and data in soils in the field, however the most 
common methods in this area are:

a) Standard Penetration Testing
b) Undisturbed Sampling
c) Dynamic Cone Penetrometer Testing
d) Water Level Readings

The procedures utilized for this project are presented below.  

Standard Penetration Testing: At regular intervals, the drilling tools are removed and soil 
samples obtained with a standard 2 inch diameter split tube sampler connected to an A or N-
size rod.  The sampler is first seated 6 inches to penetrate any loose cuttings, then driven an 
additional 12 inches with blows of a 140 pound safety hammer falling 30 inches.  Generally, 
the number of hammer blows required to drive the sampler the final 12 inches is designated 
the "penetration resistance" or "N" value, in blows per foot (bpf). The split barrel sampler is 
designed to retain the soil penetrated, so that it may be returned to the surface for observation.  
Representative portions of the soil samples obtained from each split barrel sample are placed 
in jars, sealed and transported to our laboratory.

The standard penetration test, when properly evaluated, provides an indication of the soil 
strength and compressibility.  The tests are conducted according to ASTM Standard D1586.  
The depths and N-values of standard penetration tests are shown on the Boring Logs.  Split 
barrel samples are suitable for visual observation and classification tests but are not 
sufficiently intact for quantitative laboratory testing.

Water Level Readings: Water level readings are normally taken in the borings and are 
recorded on the Boring Records.  In sandy soils, these readings indicate the approximate 
location of the hydrostatic water level at the time of our field exploration.  In clayey soils, the 
rate of water seepage into the borings is low and it is generally not possible to establish the 
location of the hydrostatic water level through short-term water level readings.  Also, fluctuation 
in the water level should be expected with variations in precipitation, surface run-off, 
evaporation, and other factors.  For long-term monitoring of water levels, it is necessary to 
install piezometers.

The water levels reported on the Boring Logs are determined by field crews immediately after 
the drilling tools are removed, and several hours after the borings are completed, if possible.  
The time lag is intended to permit stabilization of the groundwater level that may have been 
disrupted by the drilling operation.

Occasionally the borings will cave-in, preventing water level readings from being obtained or 
trapping drilling water above the cave-in zone.

BORING LOGS

The subsurface conditions encountered during drilling are reported on a field boring log 
prepared by the Driller.  The log contains information concerning the boring method, samples 



attempted and recovered, indications of the presence of coarse gravel, cobbles, etc., and 
observations of groundwater.  It also contains the driller's interpretation of the soil conditions 
between samples.  Therefore, these boring records contain both factual and interpretive 
information.  The field boring records are kept on file in our office.

After the drilling is completed a geotechnical professional classifies the soil samples and 
prepares the final Boring Logs, which are the basis for our evaluations and recommendations.  

SOIL CLASSIFICATION

Soil classifications provide a general guide to the engineering properties of various soil types 
and enable the engineer to apply his past experience to current problems.  In our 
investigations, samples obtained during drilling operations are examined in our laboratory and 
visually classified by an engineer.  The soils are classified according to consistency (based on 
number of blows from standard penetration tests), color and texture.  These classification 
descriptions are included on our Boring Logs.

The classification system discussed above is primarily qualitative and for detailed soil 
classification two laboratory tests are necessary; grain size tests and plasticity tests.  Using 
these test results the soil can be classified according to the AASHTO or Unified Classification 
Systems (ASTM D-2487).  Each of these classification systems and the in-place physical soil 
properties provides an index for estimating the soil's behavior.  The soil classification and 
physical properties are presented in this report.

The following table presents criteria that is typically utilized in the classification and description 
of soil and rock samples for preparation of the Boring Logs.



Relative Density of Cohesionless Soils

From Standard Penetration Test Consistency of Cohesive Soils

Very Loose                                                    < 4 bpf

Loose                                                         5 - 10 bpf

Medium Dense                                         11 - 30 bpf

Dense                                                       31 - 50 bpf

Very Dense                                                  > 50 bpf

            (bpf = blows per foot, ASTM D 1586)

Very Soft                                                             < 2 bpf

Soft                                                                     3 - 4 bpf

Firm                                                                    5 - 8 bpf

Stiff                                                                   9 - 15 bpf

Very Stiff                                                        16 - 30 bpf

Hard                                                               30 – 50 bpf

Very Hard                                                           > 50 bpf

Relative Hardness of Rock Particle Size Identification

Very Soft Hard Rock disintegrates or easily
compresses to touch; can be hard 
to very hard soil.

Soft May be broken with fingers.

Moderately Soft May be scratched with a nail,
corners and edges may be
broken with fingers.

Moderately Hard Light blow of hammer required
to break samples.

Hard Hard blow of hammer required
to break sample.

Boulders                                                   Larger than 12"

Cobbles                                                                3" - 12"

Gravel
     Coarse                                                             3/4" - 3"
     Fine                                                        4.76mm - 3/4"

Sand
     Coarse                                                     2.0 - 4.76 
mm
     Medium                                                0.42 - 2.00 mm
     Fine                                                     0.42 - 0.074 
mm

Fines
(Silt or Clay)                                   Smaller than 0.074 
mm

Rock Continuity Relative Quality of Rocks

RECOVERY = Total Length of Core x 100 %
                           Length of Core Run

RQD = Total core, counting only pieces > 4" long x 100 %
                            Length of Core Run

Description                                       Core Recovery 
%

Incompetent                                           Less than 
40

Competent                                                        40 -
70

Fairly Continuous                                             71 -
90

Continuous                                                     91 -
100

     Description                                               RQD  %

Very Poor                                                         0 - 25 %

Poor                                                                25 - 50 %

Fair                                                                 50 - 75 %

Good                                                               75 - 90 %

Excellent                                                         90 - 100 %
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