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1 PROJECT INFORMATION
1.1

Project Authorization

Authorization to proceed with this project was issued by ICON thru a Subcontract for Services
Agreement dated June 24, 2016.
1.2

Project Description

Project information was provided by Mr. Andy Padgett, PE of ICON through verbal and
email communications. Based on our understanding, the project is part of the Culvert
Replacement and Renewal Program (CRRP) administered by the Hillsborough County
Department of Public Works. This project is intended to replace the existing mixed culvert
(5’ x 10’ RD Box and 83” x 59” ECMP) with 3 - 76” x 48” ERCP. In addition, two (2) new
endwalls for each of the 3 - 76” x 48” ERCP will be required.
There are two (2) separate locations along Thonotosassa Road in which it crosses over
Campbell Branch. One is between Glover Farm Road and Christmas Tree Lane (Site
1/western site) and the other is at Branch Acres Drive (Site 2/eastern site).
If any of this project description information is incorrect or has changed, please inform MC2
so that we may amend, if appropriate, the recommendations presented in this report.
1.3

Scope of Work and Services

Our geotechnical study began with a review of available subsurface test data provided by
ICON, previous work performed in the area, the USDA Hillsborough County Soil Survey
and USGS Topographic Maps. The testing program consisted of the following services:
1. Conducted a visual reconnaissance of the project site. Determined boring locations,
approved by ICON, in the field by taping distances from known and/or identified
reference points.
2. Cleared utilities in the vicinity of the proposed boring locations and obtained County
permits to work within the right of way and for temporary traffic control as necessary.
3. Performed a total of four (4) Standard Penetration Test (SPT) borings, two (2) at
each site, to a depth of 20 feet below existing ground surface (BGS).
4. Performed four (4) pavement cores, two (2) at each site, in the existing roadway
to determine composition of existing pavement and base materials.
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5. Visually examined recovered soil samples in the laboratory and performed
laboratory tests on select representative samples to develop the soil legend for the
project using the Unified Soil Classification System. The laboratory classification
testing included natural moisture content tests, percent passing the No. 200 sieve,
Atterberg limits testing, and corrosion series testing.
The data was used in performing engineering evaluations, analyses, and for developing
geotechnical recommendations in the following areas:
1. General assessment of area geology based on our past experience, study of
geological literature and boring information.
2. General location and description of potentially deleterious materials encountered in
the borings, which may interfere with the proposed construction or performance,
including existing fills or surficial organics.
3. Address groundwater levels in the borings and estimate seasonal high
groundwater.
4. Recommendations for construction including a summary of findings and analysis.
5. Discuss critical design and/or construction considerations based on the soil and
groundwater conditions developed from the borings including earthwork
recommendations, dewatering and hard soil conditions. We will provide pipe
bedding recommendations for the stormwater pipes.
The scope of our services did not include an environmental assessment for determining the
presence or absence of wetlands or hazardous or toxic materials in the soil, bedrock,
groundwater, or air, on or below or around this site. Any statements in this report or on the
boring logs regarding odors, colors, unusual or suspicious items or conditions are strictly for
the information of our client. In addition, our scope of services did not include an evaluation
for sinkhole activity.

2 LABORATORY TESTING
2.1

Soil Classification Testing

Representative soil samples collected from the 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 Unified Soil Classification
System. Classification was based on visual observations with the results of the laboratory
testing used to confirm the visual classification. Laboratory classification tests consisting
of percent passing the No. 200 sieve, natural moisture content determinations, and
2
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Atterberg limit tests were performed on select soil samples believed to be representative
of the materials encountered. Corrosion series testing was performed on selected samples
to determine the environmental classification of the on-site soils. Test results can be found
on the Subsurface Boring Profiles and on the Individual Soil Profiles in the Appendix.
2.2

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 m) Sieve).
2.3

Natural Moisture Content

The laboratory moisture content test consists of determining the percentage of moisture
content in selected samples in general accordance with 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 then 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.
2.4

Atterberg Limit Tests

The liquid limit and the plastic limit tests (“Atterberg Limits”) were conducted in general
accordance with the FDOT test designation FM1-T089 and FM1-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 the plastic limits. The plasticity index is a rough indication of the
tendency of a soil to absorb water on the particle surfaces. Some clay has a strong affinity
for water, and tends to swell when wetted and shrink when dried. The larger the plastic
index, the greater the shrink-swell tendency.
2.5

Corrosion Series Testing

The corrosion series testing consists of four individual lab tests in order to obtain the
following information on a sample: pH (FM5-550), resistivity (FM5-551), chloride (FM5552) and sulfate (FM5-553). These parameters are needed in determining the
construction material for the project to be used in its design.
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Summary of Environmental Corrosion Test Results
Sample
Depth
(ft.)

USCS

B-1

4–6

SM

6.74

8454

<5

B-2

6–8

SM

6.26

8238

B-3

6–8

SP-SM

7.06

B-4

4-6

SP-SM,
SC

7.39

Boring
No.

pH

Resistivity Sulfates Chlorides
(ohm-cm)
(ppm)
(ppm)

Env. Classification *
(Soil)
Steel

Concrete

19

Moderately
Aggressive

Slightly
Aggressive

<5

21

Moderately
Aggressive

Slightly
Aggressive

7836

<5

54

Slightly
Aggressive

Slightly
Aggressive

3418

11

23

Slightly
Aggressive

Slightly
Aggressive

Notes:
*

As per FDOT Structures Design Guidelines (version 2016) Table 1.3.2 – 1

pH

pH (FM-5-550); Resistivity (FM-5-551); Sulfates (FM-5-553); Chlorides (FM-5-552)

3 SITE AND SUBSURFACE CONDITIONS
3.1

Hillsborough County Soil Survey

The USDA Soil Conservation Service Soil Survey of Hillsborough County, Florida was
reviewed for general information on the shallow soils in the site vicinity. The survey area
data is Version 14 dated November 19, 2015 with aerial images photographed between
December 1, 2014 and January 8, 2015. 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.
Site 1 (western site)
The culvert in the western site is within one mapping unit, Ona fine sand (33). The parent
material is sandy marine deposits containing fine sand from the ground surface to 80
inches BGS. The soil is poorly drained and has a moderately high to high capacity to
transmit water. The USDA depth to water table is about 6 to 18 inches.
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Site 2 (eastern site)
The culvert in the eastern site is within one mapping unit, St. Johns fine sand (46). The
parent material is sandy marine deposits containing fine sand from the ground surface to
80 inches BGS. The soil is poorly drained and has a moderately high to high capacity to
transmit water. The USDA depth to water table is about 0 to 12 inches.
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 in 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.
3.2

Topographic Survey

Site 1 (western site)
According to USGS Topographic Maps and Google Earth, the approximate elevations of the
borings are 85 feet and 84 feet at boring SPT-1 and SPT-2 respectively. The cores C-1 and
C-2 are located in the westbound and eastbound lanes respectively, over the existing culvert,
and are both at an approximate elevation of 86 feet.
Site 2 (eastern site)
The approximate elevations of the borings at the eastern site are 86 feet and 87 feet at boring
SPT-3 and SPT-4 respectively. The cores C-3 and C-4 are located in the westbound and
eastbound lanes respectively, over the existing culvert, and are both at an approximate
elevation of 87 feet.
3.3

Subsurface Conditions

The subsurface conditions were explored using four (4) SPT borings (two (2) at each site)
drilled to a depth of 20 feet BGS. The approximate boring locations and the depths were
approved by ICON. The borings were located in the field by MC2 personnel measuring
distances from existing site features. The approximate boring locations are presented on the
Boring Location Maps on Sheet 2 and 3 in the Appendix.
The SPT borings were conducted in general accordance with ASTM D-1586 (Standard Test
Method for Penetration Test and Split Barrel Sampling of Soils) using the rotary wash
method, where a clay slurry (“drill mud” or “drill fluid”) was used to flush and stabilize the
5
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borehole. Standard Penetration sampling was performed at closely spaced intervals in the
upper 10 feet and at 5-foot intervals thereafter. After seating the sampler 6 inches into the
bottom of the borehole, the number of blows required to drive the sampler one foot further
with a standard 140 pound safety hammer is known as the “N” value or blowcount. The
blowcount has been empirically correlated to soil properties. The recovered samples were
placed into containers and returned to our office for visual review.
The first four (4) feet of borings SPT-1 thru SPT-3 were augered by hand in order to avoid
potentially unmarked utilities and to help aid in the determination of the seasonal high
groundwater level (SHWT). The borings were augered using a 4-inch diameter bucket auger
turned into the soil in 4 to 6-inch increments. The soils were retrieved and the samples placed
in jars, labeled and returned to our Tampa Office.
The surface description discussed below is of a generalized nature to highlight the major
subsurface stratification features and material characteristics. The soil profiles included in the
Appendix, should be reviewed for specific information at individual boring locations. These
profiles include soil description, stratification, penetration resistances, and laboratory test
results. The stratification shown on the boring profiles represents the conditions only at the
actual boring location. Variations may occur and should be expected between boring
locations.
Site 1 (western site)
In general, the borings SPT-1 and SPT-2 consisted of very light gray, brown, dark grayish
brown silty sand (SM) and grayish brown, brown, dark gray sand with silt (SP-SM). Very
loose to loose silty sand (SM) was encountered from ground surface to 8 feet BGS. From
there, very loose to dense sand with silt (SP-SM) was encountered from 8 feet to 20 feet
BGS. At boring SPT-2, very loose to medium dense silty sand (SM) was encountered from
ground surface to 13.5 feet BGS. Loose to medium dense sand with silt (SP-SM) was found
the rest of the way until the boring was terminated at 20 feet BGS.
Site 2 (eastern site)
In general, borings SPT-3 and SPT-4 consisted of grayish brown, brown, dark gray sand with
silt (SP-SM), light gray fine sand (SP) and light gray, brown clayey sand (SC), and gray clay
with sand (CH). Boring SPT-3 had very loose to loose fine sand (SP) and sand with silt (SPSM) in the shallow portion of the boring to 8.5 feet BGS. Very stiff clay with sand (CH) was
found from 8.5 to 10 feet BGS. The rest of the boring (10 to 20 feet BGS) consisted of very
loose to dense clayey sand (SC). Loose to medium dense sand with silt (SP-SM) was found
in boring SPT-4 from 0 to 5 feet BGS with loose to medium dense clayey sand (SC) inbetween from 1.5 to 2 feet as well as throughout the rest of the boring to a termination depth
of 20 feet BGS with exception to a layer of Clay with sand (CH) found from 10 to 15 feet BGS.
No sample was recovered from 6 to 8 feet BGS at boring location SPT-4, however, based
on the material recovered during the drilling process we are assuming the material is a clayey
6
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sand (SC) similar to the soils encountered before and after this depth.
3.4

Groundwater Information

At Site 1 (western site) the groundwater depth was measured at 6 feet BGS in boring SPT1 and at 5 feet BGS in boring SPT-2. At Site 2 (eastern site) the groundwater depth was
measured at 5 feet BGS in boring SPT-3 and was not apparent (GNA) in boring SPT-4.
Generally speaking, groundwater levels tend to fluctuate during periods of prolonged
drought and extended rainfall and are affected by man-made influences such as drainage
conveyance systems. In addition, a seasonal effect will also occur in which higher
groundwater levels are normally recorded in rainy seasons. 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
accurate determinations of wet and dry seasonal levels.
We estimate the seasonal high groundwater to be at about 3 feet BGS at borings SPT-1
and SPT-4 and 2.5 feet BGS at the other two borings (SPT-2 and SPT-3), . Estimates for
seasonal high water tables with estimated elevations are shown in Table 1 of the
Appendix.
Fluctuation of the groundwater levels should be anticipated. We recommend that the
Contractor determine the actual groundwater levels at the time of the construction to
determine groundwater impact on the construction procedure.

4 EVALUATION AND RECOMMENDATIONS
4.1

General

The following design recommendations have been developed on the basis of the previously
described project characteristics and subsurface conditions encountered. If there are any
changes in these project criteria, including project location on the site, a review must be made
by MC2 to determine if any modifications in the recommendations will be required. The
findings of such a review should be presented in a supplemental report.
Once final design plans and specifications are available, a general review by MC2 is strongly
recommended as a means to check that the evaluations made in preparation of this report
are correct and that earthwork and foundation recommendations are properly interpreted and
implemented.
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4.2

Foundation Considerations (Pipe Culvert)

Excavate trenches for pipes to the elevation of the bottom of the pipe and to a width
sufficient to provide adequate working room. Remove soil not meeting the classification
specified as suitable backfill material (described in Section 4.4 herein) to a depth of 4 inches
below the bottom of the pipe elevation. Where the soils permit, ensure that the trench sides
are vertical up to at least the mid point of the pipe. For pipe trenches utilizing trench boxes,
the trench box used should be of sufficient width to permit thorough tamping of bedding
material under and around the pipes.
We anticipate that the bottom elevation of pipe culvert will lie in loose to medium dense fine
sand to slightly silty fine sand (SP, SP-SM). These types of soils are capable of supporting
the proposed structure. Any muck, peat or organic soils (>5%) shall be removed and
replaced with structural fill. Also any soil which becomes wet to such a degree that its
moisture content is 90% of the soil’s liquid limit should be considered unstable and should
be removed.
The bottom of the trench shall be accurately graded to provide uniform bearing on
undisturbed soil for the entire length of the pipe (with exception to pipe bells that should be
hand excavated) and the bottom of the trench shall be rounded so that the bottom quadrant
of the pipe will rest firmly on the undisturbed soil. Soils that are loose or have been disturbed
or that cannot provide a stable bottom should be compacted or overexcavated and replaced
with structural fill. Compaction of the existing or fill soils should be to 100% of the soils
standard Proctor maximum dry density at a moisture content of ± 2% of optimum. Clayey
soils that cannot provide a stable trench bottom because they are too wet should be
overexcavated and replaced with structural fill compacted as described above. Settlement
should be minimal provided our recommendations are followed unless the subsoil is
excessively disturbed during the installation, or the phreatic surface is lowered for a
substantial period of time, or if new loads are placed above or near the culvert. The culverts
should be placed and backfilled as soon as possible after trenches are excavated to avoid
the disturbance of the bedding and backfill soils due to weather and other conditions.
Trenches shall be backfilled from the bottom of the trench and deposited evenly on each side
of the pipe with mechanical tampers with structural fill free from rocks and stones, placed in
6” loose lifts and compacted to 100% of the soils maximum density as described above at
the soils optimum moisture content. Compaction in 6” loose lifts should continue to 1 foot
above the top of pipe. In areas where hand tampers are required the material should be
place in no greater than 4” lifts. From 1 foot above the top of pipe to the bottom of the
pavement structure, the soils should be placed in no greater than 12” loose lifts compacted
as described above.
Uplift pressure from the groundwater should be considered when the bottom of the culvert is
significantly below the seasonal high groundwater level.
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Trench construction should be performed in a dry fashion. Surface water and groundwater
control will be necessary during construction to establish a stable foundation for the pipe
culvert. Dewatering consisting of sump pumps and/or well pointing has been successful in
the past, however additional dewatering measures may be necessary due to the adjacent
water. Dewatering must be conducted with care to avoid settlement of nearby structures,
roads or utilities, and in such a manner that the areas possibly affected are as small as
possible.
Depending upon shallow groundwater levels and the effectiveness of dewatering at the time
of construction, seepage may enter the excavated trenches from the bottom and sides. Such
seepage will act to loosen soils and create difficult working conditions. Groundwater levels
should be determined immediately prior to construction. Shallow groundwater should be kept
at least 12 inches below the working area to facilitate proper material placement and
compaction.
The non-organic clean fine sands and slightly silty fine sands (SP/SP-SM) encountered in
the borings with less than 12 percent passing the No. 200 sieve will be suitable for backfill
soils.
4.3

Foundation Considerations (Endwall)

Endwalls will be constructed with the proposed pipe culverts. The endwall foundation will
bear on either slightly silty to silty sands (SP-SM, SM) or may bear on clayey soils (SC, CH)
depending on the foundation level. The sandy and clayey sands (SP, SP-SM, SM, or SC)
are capable of supporting the proposed endwall foundation provided the construction
recommendations herein are followed. If clay soil is encountered (CH), we recommend
undercutting this material 1 foot and replacing it with structural fill, preferably SP or SP-SM
material with less than 12% passing the No. 200 sieve. To prevent having to use off-site
sources for structural fill, the on-site silty soils (SM) which were found with approximately
16% or less of material passing the No. 200 sieve may also be used as structural fill provided
they are compacted within 2% of the soil’s optimum moisture content. We do not recommend
using the clayey soils either SC or CH encountered on site as structural fill.
Any fill placed to reach the footing elevation, should be placed in 6-inch loose lifts compacted
to within 100% of the soils standard Proctor maximum dry density within 2 percentage points
of optimum moisture content.
The foundation can be designed for a maximum allowable soil bearing pressure of 2,000 psf.
The top of the footing should be a minimum of 2 feet below final grade. Backfill material
should be designed for a 110.0 pcf moist unit weight with an average internal friction angle
of 30 degrees. A coefficient of sliding resistance value of 0.40 can be used. A geotechnical
engineer or his representative should verify the capacity of the soil foundation prior to pouring
the footing. The wall foundation should be poured the same day as excavated to prevent
9
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disturbance of the foundation bottom. Lean concrete or other protection methods should be
used if the excavated area has to remain open overnight.
4.4

Structural Fill

All materials to be used for backfill or compacted fill construction should be evaluated and, if
necessary, tested by MC2 prior to placement to determine if they are suitable for the intended
use. Based on the borings performed, the majority of the on-site sandy materials encountered
in the borings are suitable for use as structural fill or as general subgrade fill and backfill. We
do not recommend the use of the SC or CH soil encountered on site as structural fill. Prior
to using on-site soils for structural fill, the material should be tested in the laboratory to verify
that the soil meets the criteria of SP, SP-SM or SM soil (AASHTO classification A-1 through
A-3) with 35% or less passing the No. 200 sieve.
Some contractors like to place a gravel working bed in wet areas, if required. Fine gravel,
such as No. 57, and No. 67 stone may be used. The gravel, where used, should be
compacted and the compaction confirmed by visual observation. Gravel if used should be
wrapped in a geotextile filter fabric (Mirafi 140 N or equivalent) to prevent sand from infiltrating
the gravel.
4.5

Temporary Slopes

Side slopes for temporary excavations not shored may stand near one (1) horizontal to
one (1) vertical (1H:1V) above the ground water level at the time of construction for short
dry periods of time and a maximum excavation depth of four (4) feet. Where restrictions
do not permit slopes to be constructed as recommended above, the excavation should be
shored in accordance with current OSHA requirements. In addition, any open cut
excavations adjacent to existing structures should be evaluated by a geotechnical
engineer on a case by case basis. During construction, excavated materials should not be
stockpiled at the top of the slope within a horizontal distance equal to the excavation depth.
Excavation slopes should conform to OSHA, State of Florida and any other local
regulations. The dewatering system chosen for use on this project should consider the
nature of the permeable upper sands encountered at the project site. The contractor
should also assess equipment loads and vibrations when considering slopes or excavation
bracing.
4.6

Temporary Sheet Pile or Below Grade Walls

Temporary sheet pile or below grade walls will be subject to lateral earth pressures. For
walls which are restrained and adjacent to moderately compacted backfill, design is usually
based on “at-rest” earth pressures. Active pressures are usually employed for unrestrained
retaining wall design. Several earth pressure theories could be utilized. One of the most
straightforward is the equivalent fluid pressure or Rankine Theory.
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Walls constructed below existing grades or which have adjacent compacted fill will be
subjected to lateral at-rest or active earth pressures. For sheet piles, driven below grade,
Table 2, Summary of Soil Parameters is provided for the existing in place soils. Backfill
material placed against walls (assumed moist unit weight of 110.0 will be subjected to at-rest
soil pressures equivalent to a fluid density of 55 pounds per cubic foot (pcf). For walls which
are not restrained at the top and where sufficient movement may mobilize active earth
pressures, an equivalent fluid density of 36 pcf can be used. At locations where structure
walls extend below the groundwater table, soil pressures can be calculated using half (½)
the equivalent fluid densities (see table below for actual values). However, hydrostatic and
seepage forces must then also be included.

(1)
(2)

EARTH
PRESSURE
CONDITION

COEFFICIENT
OF EARTH
PRESSURE (K)

UNSUBMERGED
FLUID DENSITY
(1)
(PCF)

SUBMERGED
FLUID DENSITY
(2)
(PCF)

At-Rest (Ko)

0.50

55

24

Active (Ka)

0.33

36

16

Passive (Kp)

3.00

330

143

These fluid densities are based on a clean sand backfill with an average internal
friction angle of 30 degrees and a moist unit weight of 110 pcf.
Hydrostatic and seepage forces should be added to the submerged fluid
densities when calculating total forces acting on retaining walls.

5 CONSTRUCTION CONSIDERATIONS
5.1

General

It is recommended that MC2 be retained to provide observation and testing of construction
activities involved in the foundation, earthwork, and related activities of this project to ensure
that the recommendations contained herein are properly interpreted and implemented. If
MC2 is not retained to perform these functions, we cannot be responsible for the impact of
those conditions on the performance of the project.
5.2

Fill Placement and Subgrade Preparation

The following are our general recommendations for overall site preparation and mechanical
densification work for the proposed project based on the anticipated construction and our
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boring results. These recommendations should be used as a guideline for the project general
specifications by the Design Engineer.
1.

The dewatered trench bottom for the culvert and associated structures
(if applicable) should be compacted with mechanical tampers or
vibratory compactors suitable for the project. Careful observations
should be made during compaction to help identify any areas of loose
or soft yielding soils that may require over-excavation and replacement.
Organic soils found beneath the invert elevation of the pipe culvert
should be removed.
Rock or other hard material should be
overexcavated 1 foot and replaced with structural fill. A geotechnical
engineer or his representative should monitor the excavation of
unsuitable material. The over-excavation should be backfilled with
structural fill in controlled loose lifts not exceeding 6-inches compacted
to a density of at least 100 percent of the standard Proctor maximum
dry density as determined by ASTM D-698. Care should be used when
operating the compactor to avoid transmission of vibrations to existing
structures or other construction operations. Areas that require hand
tamping should be done on material placed in no greater than 4-inch
lifts. Do not allow heavy construction equipment to cross over culverts
until placing and compacting backfill material to at least 4 feet above the
crown of the pipe.

2.

Prior to beginning compaction, soil moisture contents may need to be
controlled in order to facilitate proper compaction. A moisture content
within 2 percentage points of the optimum indicated by the standard
Proctor test (ASTM D-698) is recommended.

3.

Following satisfactory completion of the initial compaction on the
excavation bottom, the construction areas may be brought up to
finished subgrade levels. Fill should generally consist of fine sand with
less than 35% passing the No. 200 sieve, free of rubble, organics, clay,
debris and other unsuitable material. The on-site soils classified as SP,
SP-SM or SM found with approximately 35% (which classifies as A-3
and A-2 using AASHTO) or less fines passing the No. 200 sieve can be
used as fill for this site provided it is within 2% points of optimum. We
do not recommend using SC, CL, or CH materials encountered on site
as structural fill. Fill should be tested and approved prior to acquisition
and/or placement. Approved sand fill should be placed in 6-inch loose
lifts to 1 foot above the top of pipe and then in 12-inch loose lifts to final
grade. Beneath the pipe and up to ½ the sides of the pipe the fill should
be placed and compacted evenly on each side. 4-inch loose lifts may
be required where hand tamping methods are used. Fill should be
compacted to a minimum of 100% of the standard Proctor maximum
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dry density (ASTM D-698) at a moisture content within 2 percentage
point of the optimum. Density tests to confirm compaction should be
performed in each fill lift before the next lift is placed.
4.

5.3

It is recommended that a representative from our firm be retained to
provide on-site observation of earthwork activities. The field technician
would monitor excavation of deleterious materials if encountered,
placement of approved fills, and provide compaction testing. Density
tests should be performed in the trench bottom or foundation subgrade
after compaction and in each fill lift. It is important that MC2 be retained
to observe that the subsurface conditions are as we have discussed
herein, and that construction and fill placement is in accordance with
our recommendations.

Groundwater Control

Dewatering will be necessary/needed to achieve the required depth of excavation and
compaction of backfill. Groundwater can normally be controlled in excavations with a sump
pump and/or well pointing as previously discussed. For deep excavations or excavations
adjacent to water, dewatering using temporary well points or temporary sheet pile walls may
be necessary.
Surface water and groundwater control will be necessary during construction to permit
establishment of a stable sand bottom. If a pump is used, a standby pump is recommended.
Soils exposed in the bases of all satisfactory excavations should be protected against any
detrimental change in conditions such as from physical disturbance or rain. Surface run-off
water should be drained away from the excavations and not be allowed to pond. If possible,
all drainage structures should be placed the same day the excavation is made. If this is not
possible, the excavations should be adequately protected.
Groundwater levels should be determined by the contractor immediately prior to construction.
Shallow groundwater should be kept at least 12 inches below the lowest working area to
facilitate proper material placement and compaction.
5.4

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
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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 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 these 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 PAVEMENT SECTION
Four (4) pavement cores were drilled, two (2) at each proposed culvert location to
determine the pavement section at the location where the culverts will be placed. The
table below shows the pavement structure thickness and base course type. Photographs
of the cores are shown in the Appendix. Pavement design was not a part of our scope.
Core Location

Asphalt Thickness
(in.)

Base Course
Thickness (in.)

Base Course Type

C-1 (Site 1,
westbound lane)
C-2 (Site 1,
Eastbound lane)
C-3 (Site 2,
Westbound lane)
C-4 (Site
2,Eastbound lane)

3

5.5

Limerock

10.5

5.5

Limerock

3

3

Limerock

7

3

Limerock

7 REPORT LIMITATIONS
The recommendations detailed herein are based on the available limited soil information
obtained by MC2 and information provided by ICON Consultant Group, Inc., for the
proposed project. If there are any revisions to the plans for this project or if deviations
from the subsurface conditions noted in this report are encountered during construction,
MC2 should be notified immediately to determine if changes of recommendations are
required. In the event that MC2 is not retained to perform these functions, MC2 can’t be
responsible for the impact of those conditions on the performance of the project.
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The geotechnical engineer warrants that the findings, recommendations, specifications, or
professional advice contained herein have been made in accordance with generally
accepted professional geotechnical engineering practices in the local area. No other
warranties are implied or expressed.
After the plans and specifications are more complete, the geotechnical engineer should
be provided the opportunity to review the final design plans and specifications to assess
that our engineering recommendations have been properly incorporated into the design
documents. At that time, it may be necessary to submit supplementary recommendations.
This report has been prepared for the exclusive use of ICON Consultant Group, Inc. and
their client.

15

APPENDIX
Table 1 - USDA Soil Survey Summary and Seasonal High Ground Water Estimates
Table 2 - Summary of Soil Parameters
Project Location Map- Sheet 1
Boring Location Maps – Sheets 2 and 3
Subsurface Boring Profiles– Sheet 4
Subsurface Boring Profile Legend
Individual Soil Profiles (4 pages)
Pavement Core Photographs (4 pages)
Test Procedures

TABLE 1
USDA Soil Survey Summary and Seasonal High Ground Water Estimates
Thonotosassa Rd
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MC2 Project No. T061605.119_G

Boring
Number

Approx.
Boring
Elevation
(ft.)

SPT-1

85

SPT-2

84

SPT-3

86

SPT-4

87

*GNA – ground water not apparent

Mapping Unit

Ona fine sand
(33)
Ona fine sand
(33)
St. Johns fine
sand (46)
St. Johns fine
sand (46)

USDA Soil
Description
0 to 80
inches

USDA
Depth to
Water
Table
(ft.)

Measured
Ground
Water
Depth/Elev.
(ft.)

Estimated
Seasonal
High
Ground
water
Depth/Elev.
(ft.)

Fine Sand

0.5-1.5

6.0/79

3.0/82

Fine Sand

0.5-1.5

5.0/79

2.5/81.5

Fine Sand

0-1

5.0/81

2.5/83.5

Fine Sand

0-1

GNA*

3.0/84

Table 2
Summary of Soil Parameters
Thonotosassa Rd
Hillsborough County, Florida
MC2 Project No. T061605.119_G
Boring
No.

SPT1

SPT2

SPT3

Elevation
Range
(ft.)

Depth
Range
(ft.)

SPT “N”
Value/
Range

Unified
Soil Class.

85 to 75

0 to 10

4-9

75 to 70

10 to 15

70 to 65
84 to 76
76 to 74
74 to 69
69 to 64
86 to
77.5
77.5 to
76
76 to
67.5
67.5 to
66

Approximate Soil Unit
Weight (pcf)

Soil
Angle
of
Friction
(deg)

Cohesion
(psf)

Earth Pressure
Coefficient
Active
(Ka)

Passive
(Kp)

0

0.347

2.88

30

0

0.333

3.00

57.6

33

0

0.295

3.39

105.0

42.6

29

0

0.347

2.88

SM

110.0

47.6

30

0

0.333

3.00

8

SP-SM

105.0

42.6

29

0

0.347

2.88

16

SP-SM
SP, SPSM

110.0

47.6

30

0

0.333

3.00

105.0

42.6

29

0

0.347

2.88

17

CH

125.0

62.6

0

2125

1.000

1.00

10-18.5

4

SC

110.0

47.6

30

0

0.333

3.00

18.5-20

34

SC

125.0

62.6

34

0

0.283

3.54

saturated

submerged

SM

105.0

42.6

29

11

SP-SM

110.0

47.6

15 to 20

36

SP-SM

120.0

0 to 8
8 to
13.5
13.5 to
15
15 to 20

6-7

SM

11

0-8.5

5-8

8.5-10

Table 2
Summary of Soil Parameters
Thonotosassa Rd
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Boring
No.

SPT4

Elevation
Range
(ft.)

Depth
Range
(ft.)

SPT “N”
Value/
Range

87 to 82

0-5

6-7

82 to 77

5-10

19-27

SP-SM,
SC
SC

77 to 72

10-15

16

72 to 67

15-20

10

Unified
Soil Class.

Approximate Soil Unit
Weight (pcf)

Soil
Angle
of
Friction
(deg)

Cohesion
(psf)

Earth Pressure
Coefficient
Active
(Ka)

Passive
(Kp)

0

0.347

2.88

34

0

0.283

3.54

62.6

0

2000

1.000

1.00

57.6

33

0

0.295

3.39

saturated

submerged

105.0

42.6

29

125.0

62.6

CH

125.0

SC

120.0
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DATE
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REVISION
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APPROVED BY:
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CJW

6/29/16

DRAWN BY:
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6/29/16
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Boring No. : SPT-4
Date : 7/18/2016
Elevation : 87
N

88
Boring No. : SPT-3
Date : 7/18/2016
Elevation : 86
N

86

NMC: 9.1%
-200: 13.0%

84

6

Roots (0'-2')

7
NMC: 2.8%
-200: 5.7%

Roots (0'-2')
Roots (0'-2')

NMC: 5.0%
-200: 2.8%

82

NMC: 14.0%
-200: 27.3%
LL: 23
PI: 12

ELEVATION (FEET)

4

80

6

19

80

27
7

4

76

82

NO SAMPLE RECOVERED

8

NMC: 24.5%
-200: 13.2%

NMC: 26.5%
-200: 15.1%

78

84
20

5

9

86

Roots (0'-1.5')
Boring No. : SPT-2
Date : 7/18/2016
Elevation : 84
N

11

NMC: 21.8%
-200: 38.3%
LL: 43
PI: 27

17
NMC: 41.4%
-200: 57.6%
LL: 75
PI: 62

78

ELEVATION (FEET)

Boring No. : SPT-1
Date : 7/18/2016
Elevation : 85
N

88

76

NMC: 25.1%
-200: 15.6%

74

74
16
4

72

72

Shell (13.5'-15')
11
8

70

70

10

68

NMC: 23.4%
-200: 9.5%

66

NMC: 19.8%
-200: 38.2%
LL: 44
PI: 32

36
16

68

34
Boring Terminated at 20 feet

66

Boring Terminated at 20 feet

Boring Terminated at 20 feet

64

64

Boring Terminated at 20 feet

*N Values Drawn At Top Of Interval
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REVISION
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7/27/16

DESIGNED BY:
DRAWN BY:

CW

7/27/16

CHECKED BY:

BC
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SUBSURFACE BORING PROFILES
Thonotosassa Road
Hillsborough County, Florida

MC2 PROJ. NO. SHEET NO.
T061605.119
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NOTES:
GNE
GNA
GNM
CL
RT
LT
BGS
HA
PA
NMC
-200
PI
NP
LL
OC

Water Table At Time Of Drilling
Water Table After 24 Hours
Groundwater Not Encountered
Groundwater Not Apparent
Groundwater Not Measured
Center Line
Right Of Center Line
Left of Center Line
Below Ground Surface
Hand Auger
Power Auger
Natural Moisture Content (%)
Fines Passing A No. 200 Sieve (%)
Plasticity Index
Non Plastic
Liquid Limit
Organic Content (%)

N
WOH
WOR
CPT
SPT
DT
LOC
ROC
REC
RQD
ST

SPT N-Value
Weight-Of-Hammer
Weight-Of-Rod
Cone Penetrometer Test
Standard Penetration Test
Dilatometer Test
Loss Of Circulation
Regain Of Circulation
Rock Core Recovery(%)
Rock Quality Designation
Shelby Tube Sample
Unconfined Compressive Strength From
Pocket Penetrometer In tsf

BORING ID: SPT-1

Soil Profile
CLIENT ICON Consultant Group, Inc.

PROJECT NAME Thonotosassa Road

PROJECT NUMBER T061605.119

PROJECT LOCATION Hillsborough County, Florida

DATE STARTED 7/18/16

COMPLETED 7/18/16

DRILLING CONTRACTOR Standard Drilling

AT TIME OF DRILLING 6.0 ft / Elev 79.0 ft
CHECKED BY J. Jimenez

AT END OF DRILLING ---

Very loose to loose, very light gray, brown, dark grayish brown silty
SAND

84

Roots (0'-2')
HA
1

82
SM
5

80

SS
2

3-2-2-1
(4)

78

SS
3

3-3-6-6
(9)

SS
4

3-2-2-2
(4)

SS
5

4-4-7
(11)

Very loose to dense, grayish brown, brown, dark gray SAND with silt
76
10

MC2 REPORT W ELEV. T16.119 THONOTOSASSA ROAD.GPJ MC2.GDT 8/1/16

74

72
SP-SM
15

70

68

66
20

SS 16-19-17
6
(36)
Bottom of hole at 20.0 feet.

RECOVERY %
(RQD)

BLOW
COUNTS
(N VALUE)

MATERIAL DESCRIPTION

SAMPLE TYPE
NUMBER

USCS Group
Symbol

AFTER DRILLING --GRAPHIC LOG

ELEV. (ft)

DEPTH (ft)

NOTES

0

HOLE SIZE 4 inches

GROUND WATER LEVELS:

DRILLING METHOD Mud Rotary
LOGGED BY B. Crowson

GROUND ELEVATION 85 ft

SPT N VALUE
20.8

40.6

60.4

80.2

ORGANIC CONTENT %
2 5

5 0

7 5

PL

MC

LL

2 5

5 0

7 5

FINES CONTENT (%)
20
40
60
80

BORING ID: SPT-2

Soil Profile
CLIENT ICON Consultant Group, Inc.

PROJECT NAME Thonotosassa Road

PROJECT NUMBER T061605.119

PROJECT LOCATION Hillsborough County, Florida

DATE STARTED 7/18/16

COMPLETED 7/18/16

DRILLING CONTRACTOR Standard Drilling

AT TIME OF DRILLING 5.0 ft / Elev 79.0 ft
CHECKED BY J. Jimenez

AT END OF DRILLING ---

Very loose to medium dense, very light gray, brown, dark grayish
brown, silty SAND
Roots (0'-2')
HA
1

82

80
5

SS
2

5-4-2-3
(6)

SS
3

4-3-4-4
(7)

SS
4

4-5-6-7
(11)

SS
5

3-4-4
(8)

SS
6

6-6-10
(16)

78
SM
76

MC2 REPORT W ELEV. T16.119 THONOTOSASSA ROAD.GPJ MC2.GDT 8/1/16

10

74

72

Loose to medium dense, grayish brown, brown, dark gray, SAND
with silt

70
15
68
SP-SM
66

20

64

Bottom of hole at 20.0 feet.

RECOVERY %
(RQD)

BLOW
COUNTS
(N VALUE)

MATERIAL DESCRIPTION

SAMPLE TYPE
NUMBER

USCS Group
Symbol

AFTER DRILLING --GRAPHIC LOG

ELEV. (ft)

DEPTH (ft)

NOTES

0

HOLE SIZE 4 inches

GROUND WATER LEVELS:

DRILLING METHOD Mud Rotary
LOGGED BY B. Crowson

GROUND ELEVATION 84 ft

SPT N VALUE
20.8

40.6

60.4

80.2

ORGANIC CONTENT %
2 5

5 0

7 5

PL

MC

LL

2 5

5 0

7 5

FINES CONTENT (%)
20
40
60
80

BORING ID: SPT-3

Soil Profile
CLIENT ICON Consultant Group, Inc.

PROJECT NAME Thonotosassa Road

PROJECT NUMBER T061605.119

PROJECT LOCATION Hillsborough County, Florida

DATE STARTED 7/18/16

COMPLETED 7/18/16

DRILLING CONTRACTOR Standard Drilling

GROUND ELEVATION 86 ft

DRILLING METHOD Mud Rotary
LOGGED BY B. Crowson

AT TIME OF DRILLING 5.0 ft / Elev 81.0 ft
CHECKED BY J. Jimenez

AT END OF DRILLING ---

Very loose, grayish brown, brown, dark gray, SAND wih silt
SP-SM
84

82

Roots (0'-2')
Very loose to loose, light gray fine SAND

HA
1

SP

5
80

SS
2

2-2-3-3
(5)

SS
3

5-3-5-6
(8)

Loose, grayish brown, brown, dark gray, SAND with silt
SP-SM

78
Very stiff, gray, fat CLAY with sand
CH

MC2 REPORT W ELEV. T16.119 THONOTOSASSA ROAD.GPJ MC2.GDT 8/1/16

10

76

SS 7-11-6-7
4
(17)

Very loose to dense, light gray, brown, clayey SAND

74

72
15

SS
5

Shell (13.5'-15')

3-2-2
(4)

SC
70

68

SS 10-14-20
6
(34)
20

66

Bottom of hole at 20.0 feet.

RECOVERY %
(RQD)

BLOW
COUNTS
(N VALUE)

MATERIAL DESCRIPTION

SAMPLE TYPE
NUMBER

USCS Group
Symbol

AFTER DRILLING --GRAPHIC LOG

ELEV. (ft)

DEPTH (ft)

NOTES

0

HOLE SIZE 4 inches

GROUND WATER LEVELS:

SPT N VALUE
20.8

40.6

60.4

80.2

ORGANIC CONTENT %
2 5

5 0

7 5

PL

MC

LL

2 5

5 0

7 5

FINES CONTENT (%)
20
40
60
80

BORING ID: SPT-4

Soil Profile
CLIENT ICON Consultant Group, Inc.

PROJECT NAME Thonotosassa Road

PROJECT NUMBER T061605.119

PROJECT LOCATION Hillsborough County, Florida

DATE STARTED 7/18/16

COMPLETED 7/18/16

DRILLING CONTRACTOR Standard Drilling

GROUND ELEVATION 87 ft

DRILLING METHOD Mud Rotary
LOGGED BY B. Crowson

AT TIME OF DRILLING GNA
CHECKED BY J. Jimenez

BLOW
COUNTS
(N VALUE)

SP-SM
Roots (0'-1.5')

SS
1

2-3-3-4
(6)

SC

SS
2

4-3-4-3
(7)

SS
3

13-10-1010
(20)

Loose, gray, clayey SAND
Loose to medium dense, grayish brown, brown, dark gray, SAND
with silt

84
SP-SM

82
SC

Medium dense, light gray, brown, clayey SAND
NO RECOVERY

SS 9-9-10-12
4
(19)

80

Medium dense, light gray, brown, clayey SAND
78

SC

10

SS
5

12-14-1316
(27)

SS
6

8-8-8
(16)

SS
7

4-3-7
(10)

Very stiff, gray, fat CLAY with sand

MC2 REPORT W ELEV. T16.119 THONOTOSASSA ROAD.GPJ MC2.GDT 8/1/16

76

74

15

CH

72

Loose, light gray, brown, clayey SAND

70
SC

68
20

Bottom of hole at 20.0 feet.

RECOVERY %
(RQD)

SAMPLE TYPE
NUMBER

USCS Group
Symbol

MATERIAL DESCRIPTION

Loose, grayish brown, brown, dark gray, SAND with silt
86

5

AT END OF DRILLING --AFTER DRILLING ---

GRAPHIC LOG

ELEV. (ft)

DEPTH (ft)

NOTES

0

HOLE SIZE 4 inches

GROUND WATER LEVELS:

SPT N VALUE
20.8

40.6

60.4

80.2

ORGANIC CONTENT %
2 5

5 0

7 5

PL

MC

LL

2 5

5 0

7 5

FINES CONTENT (%)
20
40
60
80

Core C-1

Core C-2

Core C-3

Core C-4

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)
b)
c)
In Rock:
a)
b)

Continuous hollow stem augers.
Rotary borings using roller cone bits or drag bits, and water or drilling
mud to flush the hole.
"Hand" augers.

Core drilling with diamond-faced, double or triple tube core barrels.
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)
b)
c)
d)

Standard Penetration Testing
Undisturbed Sampling
Dynamic Cone Penetrometer Testing
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, and 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 are typically utilized in the classification and description
of soil and rock samples for preparation of the Boring Logs.

