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Geotechnical Engineering ! Construction Materials Testing / Quality Control

June 11, 2018

Mr. William Piacenti

Via Email at: wpiacenti@mac.com

Subject: Geotechnical Study, Jackson Lake Mary Office Building, Hollis Street and Lake

Mary Boulevard, Lake Mary, Florida  (MTE, Inc. Project No. 18-206)

Dear Mr. Piacenti:

As requested, a representative of MTE, Inc. performed numerous borings at the above referenced

site. The purpose of the borings was to evaluate the suitability of the shallow subgrade soils and

groundwater table as they relate to the geotechnical engineering aspects of the planned development. 

The following report summarizes the results of our field and laboratory testing programs and

presents our conclusions and recommendations.

SITE AND PROJECT DESCRIPTION

The subject site is an undeveloped lot located at the northwest quadrant of the intersection of Hollis

Street and Lake Mary Boulevard, in Lake Mary, Florida. The lot mostly contains grass vegetation. 

A street view of the property is presented above on the report cover sheet.

Based on our discussions, we understand that the proposed development includes the construction

of an approximately 8,000 square feet, 2-story, office building along the front (south) side of the lot

and a storm water retention pond along the rear (north) side of the property. The portion of the lot

between the proposed building and retention pond area, is proposed for paved parking stalls and

driveways.  The general layout of the proposed development, as we understand it, is graphically

illustrated on the attached Figure 1.
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SCOPE OF SERVICES

The general objective of this geotechnical study was to obtain information regarding the shallow

subsurface soil and groundwater table conditions in order to assist with the project design process. 

More specifically, the following scope of services was completed:

< Reviewed The United States Department of Agriculture Soil Conservation Soil

Survey Report of Seminole County,

< Performed numerous 7 to 15 feet-deep auger borings in proposed building, pavement,

and retention pond areas,

< Recovered disturbed soil samples from the borings for visual examination and

classification by the Project Engineer. Also recovered one undisturbed sample from

the shallow soils in the retention pond area.  This sample was returned to our

laboratory for permeability testing.

< Measured the depth of the groundwater table at the borehole locations and estimated

the high wet season groundwater level,

< Prepared this geotechnical report which summarizes the results of our field and

laboratory evaluations and presents our conclusions and recommendations relative

to the geotechnical engineering aspects of the planned development.

Please be advised that the scope of work completed for this project included an evaluation of the

relatively shallow sub-grade soils that will be most affected by the weight of the proposed building.

The drilling of deeper borings for the purpose of evaluating the potential for sinkhole activity in the

site was beyond our scope of work. Should you require it, we can provide this service under a

separate scope of work.
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View of near-surface soil delineation, as presented in the
Seminole County Soil Survey Report.

The yellow arrow points towards the property

Specific information regarding the anticipated structural loads associated with the proposed building

was not available at the time of this study.  For the purpose of our analyses, we assumed that the

proposed building will be supported on conventional shallow continuous wall footings with loads

on the order of about 4 to 6 kips per foot and possibly interior columns with loads no greater than

50 kips per column.  If significantly higher loads are anticipated, our firm should be notified so we

may re-evaluate the conclusions and recommendations provided in this report.

REVIEW OF SOIL SURVEY REPORT

The predominant near-the-surface soils within the subject site were mapped by the United States

Department of Agriculture and the Soil Conservation Service (USDA/SCS), now known as the

National Resource Conservation Service (NRCS) and were, subsequently, published in the Seminole

County Soil Survey Report. A generalized delineation of the various soil types mapped on site is

shown below. 
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The soil survey indicated that two soil map units intersect the site.  The front portion of the property

lies within an area designated as Immokalee Sand, 0 to 2 percent slopes (Map Unit #16), and the rear

portion of the site lies in an area designated as Tavares-Millhopper Complex, 0 to 5 percent slopes

(Map Unit #31).

The Immokalee Series consist of soils that are nearly level and poorly drained. The soils are located

on broad plains on the flatwoods.  According to the Soil Survey Report, during most years, the

seasonal high groundwater table rises to within 12 inches of the ground surface.

The Tavares-Millhopper Series consist of soils that are nearly level to gently sloping and moderately

well drained.  The soils are found on low ridges and knolls on the uplands. According to the Soil

Survey Report, during most years, the seasonal high groundwater table rises to depths of 36 to 60

inches below the ground surface.

FIELD INVESTIGATION

Auger Borings

Auger borings were performed by manually twisting an open-ended bucket auger into the ground in

6-inch interval, then recovering the soil sample collected by the auger.  Auger borings allow for

continuous sampling of the subgrade, in 6-inch intervals, for the entire depth of the borehole.

A total of five auger borings were performed within proposed construction areas.  Borings AB-1 and

AB-2 were performed to a depth of 15 feet in the proposed building area; Boring AB-3 was

performed to a depth of 7 feet near the center of the proposed parking area; and Borings AB-4 and

AB-5 were performed to a depth 12 feet in the proposed retention pond area.  The approximate

boring locations are graphically illustrated on the attached Figure 1.

Please note that the boring locations shown in Figure 1 were not surveyed and were determined on

site by measurements from existing reference points found on or adjacent to the property. Therefore,

the illustrated boring locations should be considered approximate and may not represent the exact

boring locations.
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Penetrometer probes were performed at the auger boring locations in order to evaluate the relative

compactness of the subgrade soils.  The hand cone penetrometer is a steel shaft with a conical point

that is pushed into the ground in one-foot intervals.  The resistance to penetration is registered by

a gauge attached to the top of the shaft.  The gauge reading provides a measure of the relative density

of the subgrade soils.  The probes were advanced to depths of 7 to 15 feet below ground surface at

the boring locations.

Representative soil samples were recovered from the borings during the field investigation. These

samples were visually classified on-site by our field representative and were subsequently, returned

to our office for further visual examination by the Project Engineer. In addition, one undisturbed soil

sample was recovered from a depth of 4 feet at the location of Boring AB-4 (from soil stratum #1).

This sample was returned to our laboratory for permeability determination.

In addition to the soil sampling, groundwater levels were measured in the open boreholes at the time

of the field investigation.

Shallow Stratigraphy

The stratigraphy in the upper 15 feet of the site was determined based on our visual classification

of the soil samples collected from the auger borings.  The description and stratification of the soils

were accomplished in general accordance with the Unified Method of Soil Classification. The results

of our visual interpretations are presented in the form of soil profiles, shown in Figure 1.  A legend

of the terms and symbols used to create the soil profiles, is also presented in Figure 1.

The soils encountered at the borehole locations typically consisted of varying shades of gray and

brown fine sands to slightly silty fine sands (fill soils) in the upper 1± to 6± feet. Below the fill soils,

varying colored fine sands and slightly silty fine sands were mostly encountered to depths of about

10 to 11 feet, where the soils graded into reddish brown silty fine sands.  The silty soils extended

down to the termination depths of the deeper borings. A more detailed delineation of the soils

encountered at each boring location can be reviewed in Figure 1.

The results of the penetrometer probes performed at each auger boring location suggest that the

subgrade soils are mostly in a relatively medium dense condition to the maximum probed depths.
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Groundwater Table

The groundwater table was encountered at a depth of approximately 8 feet below ground surface.

It should be emphasized that the measured groundwater depth is indicative of the prevailing

groundwater level at the time of measurement (March 15, 2018). The groundwater level in the site

is expected to fluctuate throughout each year, mainly due to seasonal variations in rainfall amounts,

surface runoff fluctuations, as well as other factors such as development of neighboring properties.

Based on the results of our borings as well as a review of the SCS Soil Survey Report, it is our

opinion that the high wet season groundwater table could rise to an average depth of about 5 feet

below the prevailing ground surface elevation.

It should be noted that the estimated high wet season groundwater level provided above represents

our estimated high groundwater level in the site, assuming normal rainfall events each year. This is

not an assurance that the groundwater level cannot rise to shallower depths in the future. During

years when normal rainfall quantities are exceeded, the groundwater table may rise above our

estimated levels. Furthermore, changes in the surface hydrology and subsurface drainage from on-

site or off-site improvements could have relatively significant effects on the normal and seasonal

high groundwater level in the property.

LABORATORY ANALYSES

Our laboratory analyses included the visual classification of all recovered soil samples. As discussed

earlier, the results of our visual interpretations are presented in the form of Soil Profiles shown in

the attached Figure 1.

In addition to the visual classification of the soils, a permeability test was performed on the

recovered undisturbed soil sample. The results of this test indicated that the coefficient of vertical

permeability of Soil Stratum No. 1 is equivalent to approximately 20 feet per day.  Based on our

experience, a coefficient of horizontal permeability equivalent to 1.5 times the vertical permeability

may be assumed.
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EVALUATIONS AND CONCLUSIONS

Suitability of Subsurface Soils

Based on the results of this investigation, it is our opinion that following proper preconstruction site

preparation, the subgrade soils encountered in the property are generally of suitable texture to

provide proper bearing support to the proposed building, supported on a conventional shallow

foundation system.  The shallow subgrade soils were also found to be suitable for support of either

a flexible or semi flexible pavement section. Lastly, the shallow subgrade soils and the groundwater

table conditions encountered are, in our opinion, favorable for proper operation of a dry-bottom

retention pond. More detailed recommendations are provided below.

General Site Preparation

Site preparation should include normal clearing, grubbing, and stripping of all surficial vegetation,

top soils, and other deleterious materials from beneath and to a minimum lateral distance of 5 feet

beyond all proposed construction areas. The site clearing operation should result in substantial

removal of any buried tree roots that are in excess of ½ of an inch in diameter and all smaller roots

that are in high concentrations.

Once the clearing operations are completed, areas of the site proposed for construction should be

proof rolled in order to achieve proper densification of the shallow subgrade soils at the stripped

surface.  Proof rolling can be performed using a large roller in static mode or other on site equipment

such as a front-end loader or a bulldozer. Large vibratory compaction equipment should be avoided

to minimize the potential for damaging near by structures (due to equipment vibrations).

The proof rolling operation should continue as needed until a minimum degree of compaction

equivalent to 95 percent of the soil’s Maximum Modified Proctor Density (ASTM D-1557) value

has been achieved to a minimum depth of one foot below the cleared surface. Any areas that yield

excessively during the proof rolling operation should be excavated and replaced with suitable

granular soils.
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Fill Placement

Fill material proposed to achieve final site grades within construction areas should consist of  non-

organic, non-plastic, and debris-free fine sands containing no more than 5 percent passing the U.S.

Standard No. 200 Sieve (fines content).  Slightly silty sands containing 5 to 12 percent fines may also

be used, however, it must be understood that these soils are sensitive to moisture and become

difficult to compact when the moisture content is too high. Therefore, moisture control must be

exercised if these types of fill soils are used.  If soils become excessively wet and start pumping, then

drying the soil by excavation/aeration will become necessary; otherwise removal and replacement

with drier soils will become warranted.

Fill soils placed around building and pavement areas should be placed in a manner to allow for

positive drainage of storm water runoff away from the building and pavement areas. The fill soils

should be placed in loose lifts not exceeding 12 inches in thickness and should be compacted as

needed to achieve a minimum density equivalent to 95 percent of the soil’s Maximum Modified

Proctor Density (ASTM D-1557) value. This compaction criterion should be achieved by all fill soils

or by all foundation bearing soils that lie within a minimum depth of two feet below the bottom of

the proposed foundation system, whichever is greater in depth. To facilitate the compaction efforts,

the fill soils should have a moisture content that is within 2% of the soil’s Optimum Moisture

Content.

Fill soils placed in utility line trenches and adjacent to footings or beneath slab-on-grade should also

be properly placed and compacted as specified above.  However, in these restricted working areas,

compaction should be accomplished with lightweight, hand-guided compaction equipment and lift

thicknesses should be limited to a maximum of 6 to 8 inches loose thickness.

Building Foundation Support

The results of our borings indicate that the near-surface soils are, for the most part, granular in nature

and free of appreciable organic matter or buried debris.  In our opinion, these soils are suitable to

support the proposed building on a system of conventional shallow wall footings and isolated

column pads, as determined necessary by the Project Structural Engineer.



Mr. William Piacenti MTE, Inc. Project No. 18-206
Jackson Lake Mary Project, Hollis St & Lake Mary Blvd Page No. 9

Assuming that the site preparation activities are accomplished as recommended above, a maximum 

net allowable soil bearing pressure of 2,000 pounds per square foot (PSF) may be used for

foundation sizing.  This assumes that all new fill soils placed on site or all in-situ soils to a minimum

depth of 2 feet below bottom of foundations, whichever is greater in depth, have been compacted

to at least 95%  of the soil’s Maximum Modified Proctor Density value.

Continuous footings below stem walls should be a minimum of 20 to 24 inches in width and 10 to

12 inches in thickness, regardless of the resulting bearing pressures. Column pads, if proposed,

should be at least 30 inches by 30 inches (length and width) and 10 to 12 inches in thickness. All

continuous footings below stem walls and individual column pads should be embedded at least 18

to 20 inches, as measured from the bottom of the footings/column pads to the overlying ground

surface.

If a thickened edge slab-on-grade (monolithic) type foundation system is planned, then the height

of the thickened edge (vertical distance between top of floor slab and bottom of thickened edge) shall

be no less than 20 inches and the bottom of the footing shall be embedded at least 12 inches below

the finished exterior ground cover. The bottom width of the thickened edge of the slab should be at

least 20 inches.

All footings/column pads should be reinforced with adequate steel reinforcing bars, as recommended

by the project Structural Engineer or Architect.

The recommendations provided above for footing sizes should be considered preliminary in nature

since we have no specific information regarding the anticipated structural loads of the planned

building.  Should you require it, and once the final proposed structural loads become available, we

can review the size of proposed footings/column pads.

Settlement of the Foundation Soils

Settlement of the subgrade soils will be primarily elastic in nature, i.e., occurring simultaneously

upon application of the loads. The magnitude of settlement below the building was computed using

the estimated structural loading conditions discussed earlier in this report. The results of our

calculations indicated that total settlement of the soils should not exceed one inch, and differential
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settlement should be less than ½ of an inch.  If the actual building loads are higher than our assumed

loading conditions, our firm should be notified so we may re-evaluate the settlement information

presented herein.

Building Slab-on-Grade

The building floor slab may be supported on approved structural fill soils, compacted to at least 95%

of the Modified Proctor Density, as tested to a minimum depth of 12 inches below bottom of the

slab. It is recommended that the floor slab bearing soils be covered by a lapped polyethylene sheeting

in order to minimize the potential for floor dampness which can affect the performance of tiles and

carpet.  This membrane should consist of a minimum six (6) mil single layer of non-corroding, non-

deteriorating sheeting material placed to minimize seams and to cover all of the soil below the

building floor.  The membrane should be cut in cross shape for pipes or other penetrations and

should extend to within ½ inch of all penetrations.  All seams of the membrane should be lapped at

least 12 inches.  Punctures or tears in the membrane should be repaired with the same or compatible

material.

Concrete utilized for slab construction should exhibit a minimum 28-day compressive strength

equivalent to 2,500 psf.  Within 24 hours after placement, expansion joints should be cut in the floor

slab as recommended by applicable standards. This will minimize the formation of random cracking

in the slab as the concrete hydrates/cures.

Pavement Construction

Based on the results of the borings performed, it is our opinion that the soils encountered are suitable

for support of either a flexible or semi-flexible pavement section, following proper site preparation

and subgrade soil compaction, as discussed above.

Provided that at least 12 inches of separation can be provided/maintained between the estimated high

wet season groundwater level and the bottom of the proposed pavement base course material, then

pavement under drains will not be required. More detailed recommendations regarding pavement

design and construction are provided below.
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Asphaltic Pavement Sub-base/Subgrade:  It is recommended that a stabilized subgrade,

consisting of 12 inches or more of soils compacted to at least 98 percent of the Modified

Proctor Moisture-Density Test (AASHTO T-180), with a minimum Limerock Bearing Ratio

(LBR) value of 40 psi, be constructed below the pavement base material. Please note that the

near-the-surface in-situ soils are granular/sandy in nature and will not produce the specified

minimum LBR value discussed above. Therefore, the addition and mixing of clayey soils (or

crushed fines) with the in-situ sandy soils should be anticipated in order to properly stabilize

the pavement sub-base/subgrade. A properly mixed 50/50 blend of clayey soils with the in

situ sandy soils should be sufficient to produce the desired LBR value.  If needed, a mix

design can be performed to determine the optimum proportions of soil/clay and/or

soil/crushed fines to produce the desired LBR value.

Asphaltic Pavement Base:  Depending upon the final proposed pavement elevations, either

limerock or soil-cement may be selected as a pavement base course. Provided that a

minimum separation of 18 inches can be maintained between the estimated wet season

groundwater level and the bottom of the base course material, a limerock base may be used.

A crushed concrete fines base material may be used in lieu of limerock, if desired.

In the event that final pavement grades allow for a separation of less than 18 inches between

the estimated wet season groundwater table and the bottom of the base course, then we

recommend that a soil-cement base be utilized as the pavement base course, since it is more

resistant to groundwater related degradation than the limerock alternative.  A discussion

relating to each base type is presented below.

Limerock Base - If limerock (or crushed fines) is selected as the base material, the base

should be at least 6 inches in thickness in relatively light traffic load areas (cars and small

truck traffic, parking stalls, etc.) and 8 inches in thickness in heavy traffic load areas (such

as entrance/exit driveways, loading/unloading areas, trash collection lanes, etc.). The base

should be compacted to a minimum of 98 percent of the Modified Proctor Moisture-Density

Test (AASHTO T-180). If limerock is selected, the limerock material should exhibit a

minimum LBR value of 100 psi. If crushed concrete fines is selected, the crushed fines

should exhibit a minimum LBR value of 120 psi. The base material should meet FDOT’s

base gradation requirements.
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Soil Cement - If a soil cement base is used, the base should also be at least 6 inches in

thickness in normal/light  traffic areas and 8 inches in thickness in heavy traffic areas. The

base should be compacted to a minimum of 95% of the Standard Proctor Moisture-Density

Test (AASHTO T-134) and should achieve a 7-day laboratory compressive strength

equivalent to at least 300 psi.

Due to the shrinkage cracking which normally occurs during the hydration of a soil-cement

base, we recommend that a curing period of at least 14 to 21 days be allowed prior to the

placement of the overlying asphaltic concrete wearing surface. Although this will not

eliminate the formation of cracks in the finished asphaltic surface (due to cracking of the

underlying base), it should help minimize the magnitude/size of the cracks. An appropriate

sealant should be applied on the base within a maximum of one day after placement in order

to minimize moisture loss during the hydration process.

Asphaltic Pavement Surface Course:  The asphaltic wearing surface should consist of a

minimum of 1½ inches in light traffic load areas and 2 inches in heavy traffic load areas of

Type SP (super pave) compacted to 93 to 94 percent of the Maximum Specific Gravity (Gmm)

value of the design mix. Type S-I or S-III asphaltic concrete having a minimum Marshall

Stability of 1,200 pounds in light traffic areas and 1,500 pounds in heavy traffic areas and

compacted to at least 95 percent of the laboratory mix design can also be used.

Specific requirements for the design and application of asphaltic concrete are outlined in the

latest edition of the Florida Department of Transportation Standard Specifications for Road

and Bridge Construction. 

Before paving begins, the surface of the base should be machine swept to remove loose

particles and other debris.  Thereafter, an approved emulsified asphaltic tack coat should be

applied, in sufficient quantities, on the surface of the clean base material in order to develop

a sufficient bond between the base and the overlying asphalt.

Rigid/Concrete Pavement Section: Because concrete pavement is more rigid and transfers

less wheel loads to the underlying subgrade soils, it is our opinion that a stabilized subgrade

is not required if a concrete pavement section is used.  However, the underlying subgrade
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soils must be compacted to at least 98%  of the soil’s Maximum Modified Proctor Density

value.

The concrete pavement should be at least 6 inches in thickness in light traffic load areas and

at least 7 inches in thickness in heavy traffic load areas. The concrete should exhibit a

minimum 28-day compressive strength equivalent to 4,000 psi.  Maximum spacing between

control joints should not exceed 12 feet by 12 feet. Control joints should be saw cut in a

manner that creates a square configuration in the concrete pavement section.  The depth of

the saw cut/control joints should be at least one-third the thickness of the concrete section.

It is recommended that thickened edges be provided below the concrete pavement around

landscaped islands and along the edges of the pavement.  This will minimize the potential

for soil erosion below the edges of the pavement section.

 

Proposed Storm Water Retention Pond

As discussed earlier, it is our understanding that a storm water retention pond is proposed along the

rear side of the property. The shallow subgrade soil and groundwater table conditions encountered

in the property are, in our opinion, favorable for proper operation of a dry-bottom retention pond.

For design purposes, the following soil and groundwater table parameters may be utilized:

      < A high wet-season groundwater level estimated at an average depth of 5 feet below the

prevailing ground surface elevation within the proposed pond area.

      < A coefficient of vertical permeability (kv) through the pond aquifer equivalent to 20 feet per

day. An average coefficient of horizontal permeability (kh) equivalent to 1.5 times the

vertical permeability (i.e., 30 feet per day) may be assumed.  However, while performing the

storm water recovery analyses for the retention pond, the horizontal rate of percolation

should be reduced by 50% in order to incorporate a Design Factor of Safety equivalent to 2

(i.e., use a “kh” value of 15 feet per day for recovery analyses).



Mr. William Piacenti MTE, Inc. Project No. 18-206
Jackson Lake Mary Project, Hollis St & Lake Mary Blvd Page No. 14

      < An average porosity of the soils underlying the pond bottom equivalent to 25%,

      < A confining layer (bottom of aquifer) assumed at an average depth of 11 feet within the

proposed pond area.

Should you require it and once the pond configuration and design storm water volumes are

determined, we can perform seepage analyses to verify that the pond is able to recover the design

storm water volume within the allowed period of time.

Quality Control

Governing agencies will require specific testing be performed during site development and building

construction.  Such tests include, but are not limited to, compaction testing of fill soils placed around

and above utility structures, pavement areas, building pad area, etc. Our firm would be pleased to

provide these services for you once actual site development begins.

CLOSURE

The conclusions and recommendations provided in this report were based upon the subsoil

conditions encountered in our auger borings. It is assumed that the subsurface profile depicted by

our borings is representative of the subsurface profile in all portions of the site.  If during

construction activities, variations in the subsurface profile are encountered, our firm should be

notified immediately so we may re-evaluate the conclusions and recommendations provided in this

report.
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We have appreciated the opportunity of providing our engineering services to you on this project and

trust that the information presented in this report is satisfactory.  Should you have any questions, or

if we can be of any further assistance, please do not hesitate to contact the undersigned.
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