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Dear Mr. Price: 
 
ECS Florida, LLC. (ECS) has completed the subsurface exploration and geotechnical engineering 
analyses for the above-referenced project. Our services were performed in general accordance with 
our agreed to scope of work. This report presents our understanding of the geotechnical aspects of 
the project along with the results of the field exploration testing conducted, and our design and 
construction recommendations. 
 
It has been our pleasure to be of service to you during the design phase of this project.  We would 
appreciate the opportunity to remain involved during the continuation of the design phase, and we 
would like to provide our services during construction phase operations as well to verify the 
assumptions of subsurface conditions made for this report.  Should you have any questions concerning 
the information contained in this report, or if we can be of further assistance to you, please contact 
us.  
 
Respectfully submitted, 
 
ECS Florida, LLC. 
 
 
 
Mateus Costa Segura, E.I. Chris M. Egan, P.E. 
Staff Engineer Geotechnical Department Manager 
MCostaSegura@ecslimited.com Registered Florida No. 79645 
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EXECUTIVE SUMMARY 

 
The following summarizes the main findings of the exploration, particularly those that may have a 
cost impact on the planned development.  Further, our principal foundation recommendations are 
summarized.  Information gleaned from the Executive Summary should not be utilized in lieu of 
reading the entire geotechnical report. 
 

• Based on the results of our exploration, we consider the subsurface conditions at the site 
adaptable for support of the proposed structures on a properly designed conventional 
shallow foundation system. Provided the site preparation and earthwork construction 
recommendations outlined in Section 5.0 of this report are performed, an allowable 
bearing pressure of 2,500 psf may be used for design. 

 

• We consider the subsurface conditions at the site favorable for support of a flexible 
pavement section when constructed on properly prepared subgrade soils as outlined in 
Section 5.0 of this report. 

 

• The borings encountered groundwater at depths varying from 3 to 5.5 feet below the 
existing ground surface at the time of our exploration. 
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1.0 INTRODUCTION 

 
The purpose of this study was to provide geotechnical information for the design of foundations 
and pavements for the proposed construction. The project will include a 14,000 square foot, two-
story office building and paved parking and drive areas.  The recommendations developed for this 
report are based on project information supplied by Mr. Michael Stuebben, AIA, NCARB. 
 
Our services were provided in accordance with our Proposal No. 17319, dated November 14, 2020, 
as authorized by Mr. Michael Stuebben on January 8, 2021 which includes our Terms and Conditions 
of Service.   
 
This report contains the procedures and results of our subsurface exploration testing programs, 
review of existing site conditions, engineering analyses, and recommendations for the design and 
construction of the project.  
 
The report includes the following items. 

• A brief review and description of our field test procedures and the results of testing 
conducted. 

• A review of surface topographical features and site conditions. 

• A review of area and site geologic conditions. 

• A review of subsurface soil stratigraphy with pertinent available physical properties. 

• Final copies of our soil boring logs. 

• Recommendations for foundation design. 

• General recommendations for pavement design. 

• Evaluation and recommendations relative to groundwater control. 

• Recommendations for site preparation and construction of compacted fills, including an 
evaluation of on-site soils for use as compacted fills. 

 
 

2.0 PROJECT INFORMATION 

 
2.1 PROJECT LOCATION/CURRENT SITE USE 
 
The project site is located at 4266 Pablo Professional Court in Jacksonville, Duval County, Florida. 
The site is bordered to the north by an existing parking lot area, to the east by Pablo Professional 
Court, and to the south and west by wooded areas. The general site location is shown on Figure 1 
in Appendix A and the following Figure 2.1.1. 
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Figure 2.1.1.  Site Location 

 
At the time of our exploration, the site was undeveloped, with surface cover consisting of grass, 
brush, and trees. A site survey was not available to our office at the time of this report preparation.  
However, based on publicly available information, we understand that the site generally slopes 
downward to the north. Surface water was not observed near planned structural areas at the time 
of our exploration. 
 
2.2 PROPOSED CONSTRUCTION 
 
The following information explains our understanding of the planned development including 
proposed buildings and related infrastructure: 
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SUBJECT DESIGN INFORMATION / ASSUMPTIONS 

Building Footprint Approximately 14,000 square feet in plan view  

# of Stories 2 stories above grade 

Usage Office  

Framing We anticipate that the building will be principally load bearing wood 
framed or masonry walls with interior columns 

Column Loads(1) 125 kips (Full Dead and Factored Live) 

Wall Loads(1) 5 kips per linear foot (klf) maximum 

Floor Loads(1) 150 pounds per square foot (psf) maximum  

Fill and Cut Heights Assumed a maximum of 3 feet of fill and only minor cuts, from existing site 
grades  

(1) If actual structural loads differ from these assumed loads ECS must be contacted immediately in order to revise 
building foundation recommendations and settlement calculations, as needed. 
 

In addition to the proposed office building, paved parking and drive areas are proposed south of 
the building at the site. If actual project information varies from these conditions, then the 
recommendations in this report may need to be re-evaluated. We should be contacted if any of the 
above project information is incorrect so that we may reevaluate our recommendations.  
 
 

3.0 FIELD EXPLORATION  

 
Our exploration procedures are explained in greater detail in Appendix B including the insert titled 
Subsurface Exploration Procedures.  Our scope of work included drilling four Standard Penetration 
Test (SPT) borings and four auger borings. Our borings were located with a handheld GPS unit and 
their approximate locations are shown on the Field Exploration Diagram (Figure 2) in Appendix A. 
 
3.1 SUBSURFACE CHARACTERIZATION 
 
The subsurface conditions encountered were generally consistent with published geological 
mapping.  The following sections provide generalized characterizations of the soil strata.  Please 
refer to the boring logs in Appendix B.   
 

Typical Depth (ft) 
Stratum Description 

From To 

Existing Ground 
Surface 

0.5 n/a Topsoil 

0.5 6 - 25 (1) I Loose to Dense Fine SAND (SP) 

Notes: (1) Boring location B-1 was extended to a depth of 25 feet below the existing ground surface due to loose soils encountered at 
the depth of approximately 20 feet. 

 

A graphical presentation of the subsurface conditions is shown on the Subsurface Soil Profiles 
included in Appendix A. 
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3.2 GROUNDWATER OBSERVATIONS 
 
3.2.1 Encountered Groundwater 
 
Water levels were measured during our field exploration and are presented in our boring logs in 
Appendix B.  Groundwater depths measured at the time of drilling ranged from 3 to 5.5 feet below 
the ground surface. Variations in the long-term water table may occur as a result of changes in 
precipitation, evaporation, surface water runoff, construction activities, and other factors.   
 
3.2.2 Estimated Seasonal High Groundwater 
 
The normal seasonal high groundwater level is affected by a number of factors. The drainage 
characteristics of the soils, land surface elevation, relief points such as drainage ditches, lakes, 
rivers, swamp areas, etc., and distance to relief points are some of the more important factors 
influencing the seasonal high groundwater level. 
 
Based on our interpretation of the site conditions, including the boring logs and Web Soil Survey, 
we estimate the normal seasonal high groundwater level at the boring locations to be at the depths 
shown on the Generalized Subsurface Soil Profiles. It is possible that groundwater levels may 
exceed the estimated normal seasonal high groundwater level as a result of significant or prolonged 
rains. 
 
3.3 VISUAL CLASSIFICATION 
 
Each sample was visually classified on the basis of texture and plasticity in accordance with ASTM 
D2488 Standard Practice for Description and Identification of Soils (Visual-Manual Procedures) and 
including USCS classification symbols.  After classification, the samples were grouped in the major 
zones noted on the boring logs in Appendix B. The group symbols for each soil type are indicated in 
parentheses along with the soil descriptions.  The stratification lines between strata on the logs are 
approximate; in situ, the transitions may be gradual. 
 
 

 4.0 DESIGN RECOMMENDATIONS 

4.1 FOUNDATIONS 
 
Provided subgrades and structural fills are prepared as recommended in this report, the proposed 
structure can be supported by shallow foundations including column footings and continuous wall 
footings.  We recommend the foundation design use the following parameters: 
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Design Parameter Column Footing Wall Footing 

Minimum Width 24 inches 18 inches 

Minimum Footing Embedment Depth (below 
slab or finished grade) 

12 inches 12 inches 

Estimated Maximum Total Settlement1 1 inch 1 inch 

Estimated Maximum Differential Settlement2 Less than ½ inches 
between columns 

Less than ½ inches over 50 
feet 

Net Allowable Bearing Pressure3 2,500 psf 

Acceptable Bearing Soil Material Medium Dense Fine Sand (SP) – Stratum I or 
Compacted Fill 

(1)  1. Based on assumed structural loads. If final loads are different, ECS must be contacted to update 
foundation recommendations and settlement calculations. 

2. Based on maximum column/wall loads and variability in borings.  Differential settlement can be re-
evaluated once the foundation plans are more complete. 

3. Net allowable bearing pressure is the applied pressure in excess of the surrounding overburden soils 
above the base of the foundation. 

Depending on the final floor elevations of the buildings, we anticipate that most of the soils at the 
foundation bearing elevation are anticipated to be suitable for support of the proposed structure, 
after prepared in accordance with Section 5.0 of this report.  The bearing level soils, after 
compaction, should exhibit densities equivalent to 95 percent of the modified Proctor maximum 
dry density (ASTM D 1557) to a depth of at least one foot below foundation bearing levels. 
 
4.2 SLABS ON GRADE 
 
The floor slabs can be constructed as a slab-on-ground, provided the site is prepared as outlined in 
Section 5.0. It is recommended the floor slab bearing soils be covered with an impervious 
membrane to reduce moisture entry and floor dampness.  A 6-mil thick plastic membrane is 
commonly used for this purpose.  Care should be exercised not to tear large sections of the 
membrane during placement of reinforcing steel and concrete.  In addition, we recommend that a 
minimum separation of two feet be maintained between the finished floor levels and the estimated 
normal seasonal high groundwater level and.  
 
Subgrade Modulus: Provided the placement of structural fill per the recommendations discussed 
herein, the slab may be designed assuming a modulus of subgrade reaction, k1 of 150 pci (lbs/cu. 
inch).  The modulus of subgrade reaction value is based on a 1 ft by 1 ft plate load test basis.   
 
4.3 PAVEMENTS  
 
Based on the results of our exploration, we consider the subsurface conditions at the site favorable 
for support of a flexible or rigid pavement section when constructed on properly prepared subgrade 
soils as outlined in Section 5.0 of this report. Typical pavement sections used in northeast Florida 
are presented in the following sections. If requested, we can prepare a project-specific pavement 
design if specific traffic data is provided. 
 
In general, heavy duty sections are areas that will be subjected to trucks, buses, or other similar 
vehicles including main drive lanes of the development.  Light duty sections are appropriate for 
vehicular traffic and parking areas.  
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4.3.1 Flexible Pavement Recommendations 
 

TYPICAL PAVEMENT SECTIONS 

MATERIAL LIGHT DUTY HEAVY DUTY 

Asphaltic Concrete Surface Course  
(SP-9.5 or Type S) 

1.5 inches 2 inches 

Limerock Base 6 inches 8 inches 

Stabilized Subgrade 12 inches 12 inches 

 
Base and Subgrade: The limerock base course should have a minimum Limerock Bearing Ratio (LBR) 
of 100 and should be compacted to 98 percent of the modified Proctor maximum dry density (ASTM 
D 1557) value. 

The subgrade material should have a minimum LBR of 40 and be compacted to 98 percent of the 
modified Proctor maximum dry density (ASTM D 1557) value.  

Underdrains: Satisfactory pavement life is dependent on dry/strong pavement support provided 
by the base and subgrade courses. Accordingly, a minimum clearance of 20 inches must be 
maintained between the normal seasonal high groundwater table and the lowest finished gutter or 
edge of roadway pavement. Depending on final pavement grades, underdrains may be required to 
maintain dry base and subgrade materials. 
 
4.3.2 Rigid Pavement Recommendations 
 
Our recommendations for slab thickness for standard duty and heavy duty concrete pavements are 
based on a) subgrade soils densified to 98 percent of the modified Proctor maximum dry density 
(ASTM D 1557) b) modulus of subgrade reaction (k) equal to 200 pounds per cubic inch, c) a 20 year 
design life.  
 

TYPICAL PAVEMENT SECTIONS 

 LIGHT DUTY HEAVY DUTY 

Minimum Concrete Thickness 5 inches 6 inches 

Maximum Control Joint Spacing 10 feet x 10 feet 12 feet x 12 feet 

Recommended Sawcut Depth 1 ¼ inches 1 ½ inches 

 
We recommend using concrete with a minimum 28-day compressive strength of 4,000 psi and a 
minimum 28-day flexural strength (modulus of rupture) of at least 600 pounds per square inch, 
based on 3rd point loading of concrete beam test samples. Layout of the sawcut control joints 
should form square panels. The joints should be sawed within six hours of concrete placement or 
as soon as the concrete has developed sufficient strength to support workers and equipment. We 
recommend allowing ECS to review and comment on the final concrete pavement design, including 
section and joint details (type of joints, joint spacing, etc.), prior to the start of construction.  
 
For further details on concrete pavement construction, please reference the “Guide to Jointing on 
Non-Reinforced Concrete Pavements” published by the Florida Concrete and Products Associates, 
Inc., and “Building Quality Concrete Parking Areas”, published by the Portland Cement Association. 
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 5.0 SITE CONSTRUCTION RECOMMENDATIONS 
 
5.1 SUBGRADE PREPARATION  
 
5.1.1 Stripping and Grubbing 
 
Prior to construction, the location of existing underground utilities within the construction area 
should be established. Provisions should then be made to relocate interfering utilities to 
appropriate locations. Underground pipes that are not properly removed or plugged may serve as 
conduits for subsurface erosion, which may subsequently lead to excessive settlement of overlying 
structures. 
 
The "footprint" of the proposed building plus a minimum additional margin of 5 feet, and of the 
hardscape areas (parking/driveway) plus a minimum additional margin of 3 feet, should be stripped 
of all surface vegetation, stumps, debris, organic topsoil, or other deleterious materials. During 
grubbing operations, roots with a diameter greater than 0.5-inch, stumps, or small roots in a 
concentrated state, should be grubbed and completely removed. 
 
Based on the results of our field exploration, it should be anticipated that 6 inches to 12 inches of 
topsoil and soils containing significant amounts of organic materials may be encountered across 
the site. The actual depths of unsuitable soils and materials should be determined by ECS using 
visual observation and judgment during earthwork operations. Any topsoil removed from the 
building and parking/drive areas can be stockpiled and used subsequently in non-structural areas. 
 
5.1.2 Proofrolling 
 
After removing all unsuitable surface materials, cutting to the proposed grade, and prior to the 
placement of any structural fill or other construction materials, the exposed subgrade should be 
evaluated by the Geotechnical Engineer or authorized representative. The exposed subgrade 
should be thoroughly proofrolled with previously approved construction equipment having a 
minimum axle load of 10 tons (e.g. fully loaded tandem-axle dump truck). The areas subject to 
proofrolling should be traversed by the equipment in two perpendicular (orthogonal) directions 
with overlapping passes of the vehicle under the observation of the Geotechnical Engineer or 
authorized representative.  This procedure is intended to assist in identifying any localized yielding 
materials.   In the event that unstable or “pumping” subgrade is identified by the proofrolling, those 
areas should be marked for repair prior to the placement of any subsequent structural fill or other 
construction materials.  Methods of repair of unstable subgrade, such as undercutting or moisture 
conditioning or chemical stabilization, should be discussed with the Geotechnical Engineer to 
determine the appropriate procedure with regard to the existing conditions causing the instability.  
A test pit(s) may be excavated to explore the shallow subsurface materials in the area of the 
instability to help in determined the cause of the observed unstable materials and to assist in the 
evaluation of the appropriate remedial action to stabilize the subgrade. 
 
5.1.3 Temporary Groundwater Control 
 
The borings encountered groundwater at depths varying from 3 to 5.5 feet below the existing 
ground surface at the time of our exploration. Because of the need for densification of the soils 
within the upper 2 feet below the stripped surface, temporary groundwater control measures may 
be required if the groundwater level is within 2 feet below the stripped and grubbed surface at the 
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time of construction. Should groundwater control measures become necessary, dewatering 
methods should be determined by the contractor. We recommend the groundwater control 
measures, if necessary; remain in place until compaction of the existing soils is completed. The 
dewatering method should be maintained until backfilling has reached a height of 2 feet above the 
groundwater level at the time of construction. The site should be graded to direct surface water 
runoff from the construction area. 
 
Note that discharge of produced groundwater to surface waters of the state from dewatering 
operations or other site activities is regulated and requires a permit from the State of Florida 
Department of Environmental Protection (FDEP). This permit is termed a Generic Permit for the 
Discharge of Produced Groundwater From Any Non-Contaminated Site Activity. If discharge of 
produced groundwater is anticipated, we recommend sampling and testing of the groundwater 
early in the site design phase to prevent project delays during construction. ECS can provide the 
sampling, testing, and professional consulting required to evaluate compliance with the 
regulations. 
 
5.1.4 Subgrade Compaction 
 
Subgrade Compaction: After completing the clearing and stripping operations and installing the 
temporary groundwater control measures (if required), the exposed surface should be compacted 
with a vibratory drum roller having a minimum static, at-drum weight, on the order of 4 tons to 6 
tons. Typically, the material should exhibit moisture contents within ±2 percentage points of the 
modified Proctor optimum moisture content (ASTM D 1557) during the compaction operations. 
Compaction should continue until densities of at least 95 percent of the modified Proctor maximum 
dry density (ASTM D 1557) have been achieved within the upper 2 feet of the compacted natural 
soils at the site. 
 
Should the bearing level soils experience pumping and soil strength loss during the compaction 
operations, compaction work should be immediately terminated, and (1) the disturbed soils should 
be removed and backfilled with compacted structural fill, or (2) the excess moisture content within 
the disturbed soils should be allowed to dissipate before recompacting. 
 
Care should be exercised to avoid damaging any nearby structures while the compaction operation 
is underway. Prior to commencing compaction, occupants of adjacent structures should be notified, 
and the existing conditions of the structures should be documented with photographs and survey 
(if deemed necessary). Compaction should cease if deemed detrimental to adjacent structures, and 
ECS should be contacted immediately. We recommend the vibratory roller remain a minimum of 
50 feet from existing structures. Within this zone, use of a track-mounted bulldozer, or a vibratory 
roller operating in the static mode, is recommended. 
 
5.2 EARTHWORK OPERATIONS 
 
5.2.1 Structural Backfill and Fill Soils 
 
Structural fill is defined as a non-plastic, inorganic, granular soil having less than 10 percent material 
passing the No. 200 mesh sieve and containing less than 4 percent organic material. The fine sand 
and fine sand with silt or fine sand with clay, without roots, as encountered in the borings, are 
suitable as fill materials and, with proper moisture control, should densify using conventional 
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compaction methods. Soils with more than 10 to 12 percent passing the No. 200 sieve will be more 
difficult to compact, due to their nature to retain soil moisture, and may require drying.  
 
Structural Fill Compaction Requirements: Materials satisfactory for use as structural fill should 
consist of soils with the following compaction requirements.   
 

STRUCTURAL FILL COMPACTION REQUIREMENTS 

Subject Requirement 

Compaction Standard Modified Proctor, ASTM D1557 

Required Compaction 
95% of Max. Dry Density (general structural fill) 

98% of Max. Dry Density (upper one foot below the proposed pavement base course) 

Loose Thickness prior 
to compaction 

12 inches if vibratory drum roller compaction equipment is used 
8 inches if vibratory drum roller is used in static mode 

8 inches if track-mounted compaction equipment is used 
6 inches if hand-held compaction equipment is used 

 
Fill materials should not be placed on excessively wet soils.  Excessively wet soils should be scarified, 
aerated, and moisture conditioned.  Proper drainage should be maintained during the earthwork 
phases of construction to prevent ponding of water which has a tendency to degrade subgrade 
soils. The contractor should minimize dusting or implement dust control measures, as required. 
 
We recommend that the grading contractor have equipment on site during earthwork for both 
drying and wetting fill soils.  Moisture control may be difficult during extended periods of rain.  The 
control of moisture content of soils containing more than 10% fines may be difficult when these 
soils become wet.  Further, such soils are easily degraded by construction traffic when the moisture 
content is elevated. 
 
5.2.2 Foundation Areas 
 
After satisfactory placement and compaction of the required structural fill, the foundation areas 
may be excavated to the planned bearing levels. The foundation bearing level soils, after 
compaction, should exhibit densities equivalent to 95 percent of the modified Proctor maximum 
dry density (ASTM D 1557) to a depth of one foot below the bearing level. For confined areas, such 
as the footing excavations, any compactive effort should be provided by a lightweight vibratory sled 
or roller having a total weight on the order of 500 to 2,000 pounds. 
 
5.2.3 Pavement Areas 
 
Structural backfill and fill required to achieve the finish pavement grades then can be placed and 
compacted as described in Sections 5.2.1. 
 
5.2.4 Rigid Pavement Areas 
 
For a concrete pavement subgrade, we recommend using clean fine sand (SP), compacted to at 
least 98 percent of modified Proctor test maximum dry density (ASTM D 1557) without additional 
stabilization, with the following stipulations: 
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1. Subgrade soils must be compacted to at least 98 percent of the modified Proctor test 
maximum dry density (ASTM D 1557) to a depth of at least 2 feet prior to placement of 
concrete. 

2. The surface of the subgrade soils must be smooth, and any disturbances or wheel rutting 
corrected prior to placement of concrete. 

3. The subgrade soils must be moistened prior to placement of concrete. 

4. Concrete pavement thickness should be uniform throughout, with exception to thickened 
edges (curb or footing). 

 
5.3 GENERAL CONSTRUCTION CONSIDERATIONS 
 
Moisture Conditioning: We anticipate that typical moisture conditioning for soils in this area should 
be anticipated.  The sandy surface soils may require wetting during dry periods or periods of high 
heat.  Drying of soils containing more than 10% fines or excavated from below the water table may 
be required to be within ±2 percentage points of the modified Proctor optimum moisture content 
(ASTM D 1557). 
 
Subgrade Protection: Measures should also be taken to limit site disturbance, especially from 
rubber-tired heavy construction equipment, and to control and remove surface water from 
development areas, including structural and pavement areas. It would be advisable to designate a 
haul road and construction staging area to limit the areas of disturbance and to prevent 
construction traffic from excessively degrading sensitive subgrade soils and existing pavement 
areas. Haul roads and construction staging areas could be covered with excess depths of aggregate 
to protect those subgrades. The aggregate can later be removed and used in pavement areas. 
 
Surface Drainage: Surface drainage conditions should be properly maintained. Surface water 
should be directed away from the construction area, and the work area should be sloped away from 
the construction area at a gradient of 1 percent or greater to reduce the potential of ponding water 
and the subsequent saturation of the surface soils. At the end of each work day, the subgrade soils 
should be sealed by rolling the surface with a smooth drum roller to minimize infiltration of surface 
water.   
 
Excavation Safety: All excavations and slopes should be made and maintained in accordance with 
OSHA excavation safety standards. The contractor is solely responsible for designing and 
constructing stable, temporary excavations and slopes and should shore, slope, or bench the sides 
of the excavations and slopes 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 local, state, and federal safety regulations. ECS is providing this 
information solely as a service to our client. ECS is not assuming responsibility for construction site 
safety or the contractor’s activities; such responsibility is not being implied and should not be 
inferred. 
 
Erosion Control: The surface soils may be erodible. Therefore, the Contractor should provide and 
maintain good site drainage during earthwork operations to maintain the integrity of the surface 
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soils. All erosion and sedimentation controls should be in accordance with sound engineering 
practices and local requirements. 
 

6.0 CLOSING 

Our geotechnical exploration has been performed, our findings obtained, and our 
recommendations prepared, in accordance with generally accepted geotechnical engineering 
principles and practices. ECS is not responsible for any independent conclusions, interpretation, 
opinions, or recommendations made by others based on the data contained in this report. 
 
Our scope of services was intended to evaluate the soil conditions within the zone of soil influenced 
by the foundation system. Our scope of services does not address geologic conditions, such as 
sinkholes or soil conditions existing below the depth of the soil borings. 
 
If any of the project description information discussed in this report is inaccurate, either due to our 
interpretation of the documents provided or site or design changes that may occur later, ECS should 
be contacted immediately in order that we can review the report in light of the changes and provide 
additional or alternate recommendations as may be required to reflect the proposed construction. 
 
We recommend that ECS be allowed to review the project’s plans and specifications pertaining to 
our work so that we may ascertain consistency of those plans/specifications with the intent of the 
geotechnical report.  
 
Field observations, monitoring, and quality assurance testing during earthwork and foundation 
installation are an extension of and integral to the geotechnical design recommendation. We 
recommend that the owner retain these quality assurance services and that ECS be allowed to 
continue our involvement throughout these critical phases of construction to provide general 
consultation as issues arise.  
 
ECS is not responsible for the conclusions, opinions, or recommendations of others based on the 
data in this report. 

 



 

 

APPENDIX A – Diagrams & Reports 
 

Figure 1   Site Location Diagram  
Figure 2  Field Exploration Diagram 
Figure 3-4 Generalized Subsurface Soil Profiles 
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APPENDIX B – Field Operations 
 

Reference Notes for Boring Logs 
Subsurface Exploration Procedure:  Standard Penetration Testing (SPT) 
Boring Logs  
 



REFERENCE NOTES FOR BORING LOGS

MATERIAL1,2

1Classifications and symbols per ASTM D 2488-17 (Visual-Manual Procedure) unless noted otherwise.
2To be consistent with general practice, “POORLY GRADED” has been removed from GP, GP-GM, GP-GC, SP, SP-SM, SP-SC soil types on the boring logs.
3Non-ASTM designations are included in soil descriptions and symbols along with ASTM symbol [Ex: (SM-FILL)].
4Typically estimated via pocket penetrometer or Torvane shear test and expressed in tons per square foot (tsf).
5Standard Penetration Test (SPT) refers to the number of hammer blows (blow count) of a 140 lb. hammer falling 30 inches on a 2 inch OD split spoon sampler
required to drive the sampler 12 inches (ASTM D 1586). “N-value” is another term for “blow count” and is expressed in blows per foot (bpf). SPT correlations per 7.4.2 Method B
and need to be corrected if using an auto hammer.

6The water levels are those levels actually measured in the borehole at the times indicated by the symbol. The measurements are relatively reliable
when augering, without adding fluids, in granular soils. In clay and cohesive silts, the determination of water levels may require several days for the
water level to stabilize. In such cases, additional methods of measurement are generally employed.

7Minor deviation from ASTM D 2488-17 Note 14.
8Percentages are estimated to the nearest 5% per ASTM D 2488-17.

Reference Notes for Boring Logs (1-29-2021).doc © 2021 ECS Corporate Services, LLC. All Rights Reserved

COHESIVE SILTS & CLAYS
UNCONFINED

COMPRESSIVE

STRENGTH, QP4

<0.25
0.25 - <0.50
0.50 - <1.00
1.00 - <2.00
2.00 - <4.00
4.00 - 8.00

>8.00

SPT5

(BPF)

CONSISTENCY7

(COHESIVE)

GRAVELS, SANDS & NON-COHESIVE SILTS
SPT5

DENSITY

<5
5 - 10

11 - 30
31 - 50

>50

Very Loose
Loose

Medium Dense
Dense

Very Dense

WATER LEVELS6

RELATIVE
AMOUNT7

Trace

With

Adjective
(ex: “Silty”)

COARSE
GRAINED

(%)8

<5

FINE
GRAINED

(%)8

<5

DRILLING SAMPLING SYMBOLS & ABBREVIATIONS

PARTICLE SIZE IDENTIFICATION
DESIGNATION PARTICLE SIZES

Hollow Stem Auger
Power Auger (no sample)
Bulk Sample of Cuttings
Wash Sample
Shelby Tube Sampler
Split Spoon Sampler

Rock Quality Designation %
Rock Sample Recovery %
Rock Core, NX, BX, AX
Rock Bit Drilling
Pressuremeter TestSS

ST
WS
BS
PA

HSA
RQD

PM
RD
RC

REC

Boulders
Cobbles

Gravel:

Sand:

Silt & Clay (“Fines”)
Fine
Medium

Coarse
Fine
Coarse

0.074 mm to 0.425 mm (No. 200 to No. 40 sieve)
<0.074 mm (smaller than a No. 200 sieve)

0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)
2.00 mm to 4.75 mm (No. 10 to No. 4 sieve)
4.75 mm to 19 mm (No. 4 sieve to ¾ inch)
¾ inch to 3 inches (19 mm to 75 mm)
3 inches to 12 inches (75 mm to 300 mm)
12 inches (300 mm) or larger

>50
31 - 50
16 - 30

9 - 15
5 - 8
3 - 4
<3

Very Hard
Hard

Very Stiff

Stiff
Firm
Soft

Very Soft

ASPHALT

CONCRETE

GRAVEL

TOPSOIL

VOID

BRICK

AGGREGATE BASE COURSE

GW

GP

GM

GC

SW

SP

SM

SC

ML

MH

CL

CH

OL

OH

PT

WELL-GRADED GRAVEL
gravel-sand mixtures, little or no fines

POORLY-GRADED GRAVEL
gravel-sand mixtures, little or no fines

SILTY GRAVEL
gravel-sand-silt mixtures

CLAYEY GRAVEL
gravel-sand-clay mixtures

WELL-GRADED SAND
gravelly sand, little or no fines

POORLY-GRADED SAND
gravelly sand, little or no fines

SILTY SAND
sand-silt mixtures

CLAYEY SAND
sand-clay mixtures

SILT
non-plastic to medium plasticity

ELASTIC SILT
high plasticity

LEAN CLAY
low to medium plasticity

FAT CLAY
high plasticity

ORGANIC SILT or CLAY
non-plastic to low plasticity

ORGANIC SILT or CLAY
high plasticity

PEAT
highly organic soils

WL (First Encountered)

WL (Completion)

WL (Seasonal High Water)

WL (Stabilized)

FILL POSSIBLE FILL PROBABLE FILL ROCK

FILL AND ROCK

25 - 45

10 - 20

30 - 45

10 - 25



SUBSURFACE EXPLORATION PROCEDURE: 

STANDARD PENETRATION TESTING (SPT) 

ASTM D 1586 

Split-Barrel Sampling 

Standard Penetra
on Tes
ng, or SPT, is the most frequently used 

subsurface explora
on test performed worldwide. This test provides 

samples for iden
fica
on purposes, as well as a measure of penetra
on 

resistance, or N-value. The N-Value, or blow counts, when corrected and 

correlated, can approximate engineering proper
es of soils used for 

geotechnical design and engineering  purposes.  

• Involves driving a hollow tube (split-spoon) 

into the ground by dropping a 140-lb hammer 

a height of 30-inches at desired depth 

• Recording the number of hammer blows re-

quired to drive split-spoon a distance of 12 

inches (in 3 or 4 Increments of 6 inches each) 

• Auger is advanced* and an addi
onal SPT is 

performed 

• One SPT test is typically performed for every 

two to five feet 

• Obtain two-inch diameter soil sample 

*Drilling Methods May Vary— The predominant drilling 

methods used for SPT are open hole fluid rotary drilling and 

hollow-stem auger drilling. 

SPT Procedure: 
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, gray, moist

(SP) SAND, brown, moist to wet

(SP) SAND, dark brown, wet

END OF DRILLING AT 6.0 FT
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CLIENT: PROJECT NO.:
IKN USA INC. 35:31228
PROJECT NAME: HAND AUGER NO.:
4266 Pablo Professional Court A-1
SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224
NORTHING: EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:

STATION:

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) 3.00 WL (Seasonal High) 1.50 ECS REP: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

WL (CompleƟon) Feb 03 2021 English

HAND AUGER LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist to wet

END OF DRILLING AT 6.0 FT
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CLIENT: PROJECT NO.:
IKN USA INC. 35:31228
PROJECT NAME: HAND AUGER NO.:
4266 Pablo Professional Court A-2
SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224
NORTHING: EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:

STATION:

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) 5.50 WL (Seasonal High) 3.00 ECS REP: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

WL (CompleƟon) Feb 03 2021 English

HAND AUGER LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist

(SP) SAND, light brown, wet

END OF DRILLING AT 6.0 FT
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CLIENT: PROJECT NO.:
IKN USA INC. 35:31228
PROJECT NAME: HAND AUGER NO.:
4266 Pablo Professional Court A-3
SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224
NORTHING: EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:

STATION:

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) 4.00 WL (Seasonal High) 2.00 ECS REP: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

WL (CompleƟon) Feb 03 2021 English

HAND AUGER LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, gray, moist to wet

(SP) SAND, dark brown, wet

END OF DRILLING AT 6.0 FT
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CLIENT: PROJECT NO.:
IKN USA INC. 35:31228
PROJECT NAME: HAND AUGER NO.:
4266 Pablo Professional Court A-4
SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224
NORTHING: EASTING:

SHEET:
1 of 1
SURFACE ELEVATION:

STATION:

REMARKS:

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDRY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

EXCAVATION EFFORT: E - EASY M - MEDIUM D - DIFFICULT VD - VERY DIFFICULT

WL (First Encountered) 3.50 WL (Seasonal High) 2.00 ECS REP: DATE COMPLETED: UNITS: CAVE-IN-DEPTH:

WL (CompleƟon) Feb 03 2021 English

HAND AUGER LOG
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist, loose

(SP) SAND, gray, moist, loose

(SP) SAND, dark brown, moist to wet, 
loose to medium dense

(SP) SAND,  brown, wet, medium dense

(SP) SAND, gray, wet, loose

END OF DRILLING AT 25.0 FT
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2-2-2-2
(4)

2-3-5-5
(8)

4-4-4-6
(8)

4-5-7-9
(12)

4-6-5-6
(11)

2-4-6
(10)

1-1-2
(3)

2-2-5
(7)

PlasƟc Limit  Water Content  Liquid Limit
X─────────⚫─────────△
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CLIENT:
IKN USA INC.
PROJECT NAME:
4266 Pablo Professional Court

PROJECT NO.: BORING NO.:
35:31228 B-1
DRILLER/CONTRACTOR:

SHEET:
1 of 1

SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

WL (First Encountered)

WL (CompleƟon)

WL (Seasonal High Water)

WL (Stabilized)

4.70

2.50

BORING STARTED:

BORING 
COMPLETED:
EQUIPMENT:
ATV

Feb 03 2021

Feb 03 2021

LOGGED BY:

CAVE IN DEPTH:

HAMMER TYPE:

DRILLING METHOD:

Auto

Mud rotary

GEOTECHNICAL BOREHOLE LOG

STANDARD  PENETRATION BLOWS/FT

ROCK QUALITY DESIGNATION & RECOVERY

RQD

REC

CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist, loose to 
medium dense

(SP) SAND, dark brown, wet, medium 
dense to dense

(SP) SAND, gray, wet, loose

END OF DRILLING AT 20.0 FT

W
AT

ER
 L

EV
EL

S

EL
EV

AT
IO

N
 (F

T)

-5

-10

-15

-20

-25

-30

BL
O

W
S/

6"

2-3-3-3
(6)

5-6-8-8
(14)

5-4-7-6
(11)

3-4-6-10
(10)

14-18-21-26
(39)

5-6-8
(14)

3-3-4
(7)

PlasƟc Limit  Water Content  Liquid Limit
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CLIENT:
IKN USA INC.
PROJECT NAME:
4266 Pablo Professional Court

PROJECT NO.: BORING NO.:
35:31228 B-2
DRILLER/CONTRACTOR:

SHEET:
1 of 1

SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

WL (First Encountered)

WL (CompleƟon)

WL (Seasonal High Water)

WL (Stabilized)

4.00

2.00

BORING STARTED:

BORING 
COMPLETED:
EQUIPMENT:
ATV

Feb 03 2021

Feb 03 2021

LOGGED BY:
CME2 

CAVE IN DEPTH:

HAMMER TYPE:

DRILLING METHOD:

Auto

Mud rotary

GEOTECHNICAL BOREHOLE LOG

STANDARD  PENETRATION BLOWS/FT

ROCK QUALITY DESIGNATION & RECOVERY

RQD

REC

CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist, loose to 
medium dense

(SP) SAND, dark brown, wet, medium 
dense to dense

(SP) SAND, brown, wet, medium dense 
to loose

END OF DRILLING AT 20.0 FT
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6-9-13-16
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PlasƟc Limit  Water Content  Liquid Limit
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CLIENT:
IKN USA INC.
PROJECT NAME:
4266 Pablo Professional Court

PROJECT NO.: BORING NO.:
35:31228 B-3
DRILLER/CONTRACTOR:

SHEET:
1 of 1

SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

WL (First Encountered)

WL (CompleƟon)

WL (Seasonal High Water)

WL (Stabilized)

4.00

2.00

BORING STARTED:

BORING 
COMPLETED:
EQUIPMENT:
ATV

Feb 03 2021

Feb 03 2021

LOGGED BY:
CME2 

CAVE IN DEPTH:

HAMMER TYPE:

DRILLING METHOD:

Auto

Mud rotary

GEOTECHNICAL BOREHOLE LOG

STANDARD  PENETRATION BLOWS/FT

ROCK QUALITY DESIGNATION & RECOVERY
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DESCRIPTION OF MATERIAL

Topsoil Thickness[6.00"]
(SP) SAND, light brown, moist, loose

(SP) SAND, gray, moist to wet, loose

(SP) SAND, dark brown, wet, medium 
dense

(SP) SAND, gray, wet, medium dense
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CLIENT:
IKN USA INC.
PROJECT NAME:
4266 Pablo Professional Court

PROJECT NO.: BORING NO.:
35:31228 B-4
DRILLER/CONTRACTOR:

SHEET:
1 of 1

SITE LOCATION:
4266 Pablo Professional Court, Jacksonville, Florida 32224

LOSS OF CIRCULATION

NORTHING: EASTING: STATION: SURFACE ELEVATION:
BOTTOM OF CASING

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES. IN-SITU THE TRANSITION MAY BE GRADUAL

WL (First Encountered)

WL (CompleƟon)

WL (Seasonal High Water)

WL (Stabilized)

4.20
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BORING STARTED:

BORING 
COMPLETED:
EQUIPMENT:
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Mud rotary

GEOTECHNICAL BOREHOLE LOG

STANDARD  PENETRATION BLOWS/FT

ROCK QUALITY DESIGNATION & RECOVERY

RQD

REC

CALIBRATED PENETROMETER TON/SF
[FINES CONTENT] %


	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 PROJECT INFORMATION
	2.1 Project Location/Current Site Use
	2.2 Proposed Construction

	3.0 FIELD EXPLORATION
	3.1 Subsurface Characterization
	3.2 Groundwater Observations
	3.2.1 Encountered Groundwater
	3.2.2 Estimated Seasonal High Groundwater

	3.3 Visual Classification

	4.0 DESIGN RECOMMENDATIONS
	4.1 Foundations
	4.2 Slabs On Grade
	4.3 Pavements
	4.3.1 Flexible Pavement Recommendations
	4.3.2 Rigid Pavement Recommendations


	5.0 SITE CONSTRUCTION RECOMMENDATIONS
	5.1 Subgrade Preparation
	5.1.1 Stripping and Grubbing
	5.1.2 Proofrolling
	5.1.3 Temporary Groundwater Control
	5.1.4 Subgrade Compaction

	5.2 Earthwork Operations
	5.2.1 Structural Backfill and Fill Soils
	5.2.2 Foundation Areas
	5.2.3 Pavement Areas
	5.2.4 Rigid Pavement Areas

	5.3 General Construction Considerations

	6.0 CLOSING
	Boring_Log_Reference_Notes_1-29-21.pdf
	Sheets and Views
	Layout2



		2021-02-08T10:52:42-0500
	Christopher M Egan




