APPENDIX
Geotechnical Exploration Report

July 1, 2020

Atkins North America
192 Anderson Street
Suite 150
Marietta, Georgia 30060
Attention:

Mr. Wade Kelly

Reference:

Report of Geotechnical Exploration
Six Flags Culvert
Cobb County County, Georgia
Contour Project No: G17ATK06

Dear Wade:
Contour Engineering, LLC (Contour) has completed the geotechnical exploration for the project
referenced above. The subsurface exploration was completed in general accordance with the
scope of services outlined in Contour’s Proposal Number: G20ATK-226. The following letter
report includes a summary of the project information, results of our field program, and
foundation support recommendations.
PROJECT INFORMATION
The subject site is located along Six Flags Parkway just north of the intersection with Silver Mine
Trail in Cobb County, Georgia. A Site Vicinity Map (Figure 1) and Aerial View of the Site (Figure
2) are included in the Appendix.
Based on the provided information, it is our understanding that the project will include the
removal of the existing culvert and replacing it with a new concrete box culvert. The 9-foot by
6-foot box culvert will be installed beneath Six Flags Parkway with a span of 68 feet at a 1.26%
slope with typical wingwalls and parapet per GDOT standards 2404 and 2405. The maximum
amount of soil cover is approximately 5 feet.
FIELD EXPLORATION
The field exploration consisted of performing two (2) soil test borings (designated B-1 and B-2)
adjacent to the existing culvert. The borings were extended to depths of 50 feet below the
existing ground surface. The locations of the borings are depicted on the Boring Location Plan
(Figure 3) attached to this report. The locations of the soil test borings were determined in the
field by a Contour professional measuring distances and approximating right angles from
existing site features. Therefore, the boring locations should be considered approximate. If
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more exact locations are desired, we recommend that a professional survey be engaged to
locate the borings.
AREA GEOLOGY
The site is located in the Piedmont Physiographic Province of Georgia. The Piedmont is
bounded on the northwest by the Blue Ridge Range of the Appalachian Mountains, and on the
southeast by the leading edge of Coastal Plain sediments, commonly referred to as the “Fall
Line”. Numerous episodes of crystal deformation have produced varying degrees of
metamorphism, folding and shearing in the underlying rock. The resulting metamorphic rock
types in this area of the Piedmont are predominantly a series of Precambrian age schists and
gneisses, with scattered granitic or quartzite intrusions.
The Piedmont consists of surficial soils that are the residual products of the in-place weathering
of the parent rock. The residual soils are sometimes overlain by alluvial soils, which were
transported and deposited by flowing water, or by man placed filled materials. The underlying
rocks are primarily metamorphic gneiss, schist, and granite. The residual soils are generally
clayey silts near the ground surface underlain by sandy silts and silty sands.
The boundaries between zones of soil, partially weathered rock and bedrock are erratic and
poorly defined on this site. Boulders and rocks lenses are sometimes encountered within the
overlying PWR or soil matrix. Consequently, significant fluctuations in depths to materials
requiring difficult excavation techniques may occur over short horizontal distances.
SUBSURFACE CONDITIONS
Beneath the existing pavement, the soil test borings encountered fill materials and residual
soils to their termination depths of 50 feet below existing grade. The pavement section
consisted of approximately 4 inches of asphalt underlain by 5 inches of graded aggregate base.
Fill materials are soils that have been placed by man. These soils were encountered in all of the
borings beneath the pavement layer and extended to approximate depths ranging from 8 to 12
feet below the existing ground surface. The sampled fill materials were classified as silty sands
(SM) and clayey sands (SC) with Standard Penetration Test (SPT) values ranging from 2 to 14
blows per foot (bpf). Some of the fill materials were of low consistency and contained varying
amounts rock fragments and trace amounts of organics.
Residual soils are soils that are formed by in-place weathering of the parent rock. These soils
were encountered in each boring beneath the existing fill materials and extended to
termination depths. The sampled residual soils were classified as silty sands (SM) with SPT
values ranging from 0 (weight of hammer) to 43 bpf.
The measurement to the depth to the groundwater table was attempted immediately following
the completion of each boring. At the time of boring, groundwater was encountered at an
approximate depth of 10 feet below the existing ground surface.
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SITE PREPARATION
During our field exploration, our soil test borings encountered soft materials that are not
suitable to support the proposed culvert. Some of these materials will be removed during
foundation excavations. However, we anticipate that there will still be some of these unsuitable
materials present at the foundation level across the entire span of the culvert including its
wingwalls. We anticipate undercut depths to range from 3 to 6 below bottom of the new
culvert. To backfill the undercut areas, Contour recommends placing a minimum of 18 inches of
crushed #34 stone below the proposed 18 inches of Type II backfill. The stone should be
consolidated at the top with a vibratory plate tamp or roller and wrapped in a geotextile fabric
equivalent to a Mirafi 140N in the excavation to cover the bottom, sides, and top of the crushed
stone. A Backfill Detail is provided in the appendix of this letter report.
Our engineer should be on site during remediation to assess the excavation bottom prior to
backfilling. If required foundation subgrade elevations are located within dense residual soils
suitable to support the required bearing capacity at the time of excavation, then no overexcavation will be required.
GOUNDWATER CONSIDERATIONS
Groundwater was encountered in both of the borings at approximate depths of 10 feet below
existing subgrade. We anticipate that groundwater will be encountered during the installation
of the new culvert. Therefore, the contractor should be prepared to implement dewatering
techniques to maintain groundwater levels a minimum of 2 feet below working subgrades.
FOUNDATION RECOMMENDATION
The type of culvert to be installed is a precast concrete box culvert with 9-foot by 6-foot
dimensions. For our analysis, we have assumed that the applied bearing pressure for the
proposed culvert, the water it carries, the soil cover placed over the culvert, and the traffic
loading will not exceed 2,500 psf.
Provided that the foundation subsurface is prepared in accordance to our recommendations,
we anticipate that the total and differential settlement for the culvert foundations will be less
than 1 and ½-inch, respectively. Therefore, a maximum bearing pressure of 2,500 pounds per
square foot may be used in the design of the foundation system. Once the type of culvert to be
installed has been determined, the information including loading conditions should be
forwarded to Contour for our review. If deemed necessary, Contour will update our
recommendations provided in this report in form of an addendum.
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CLOSING
We appreciate the opportunity to work with you on this project and look forward in assisting
you with any future projects. Should you have any questions regarding this report or if we may
be of further service, please contact our office.
Sincerely,
Contour Engineering, LLC

William M. Hesterlee, E.I.T.
Project Engineer

Appendix:

James E. Gough, P.E.
Senior Engineer

Figure 1 – Site Vicinity Map
Figure 2 – Site Aerial
Figure 3 – Boring Location Plan
Boring Log Records (2)
Soil Classification Chart
Backfill Detail
Important Information about This Geotechnical-Engineering Report

Copies Submitted:

Addressee (via email)
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FIGURE 3: BORING LOCATION PLAN
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CLIENT: Atkins North America, Inc.
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PROPOSED BOX CULVERT

Important Information about This

Geotechnical-Engineering Report
Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.
While you cannot eliminate all such risks, you can manage them. The following information is provided to help.
The Geoprofessional Business Association (GBA)
has prepared this advisory to help you – assumedly
a client representative – interpret and apply this
geotechnical-engineering report as effectively
as possible. In that way, clients can benefit from
a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.
Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted
for a given civil engineer will not likely meet the needs of a civilworks constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnicalengineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
– not even you – should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer
about Change

Your geotechnical engineer considered unique, project-specific factors
when designing the study behind this report and developing the
confirmation-dependent recommendations the report conveys. A few
typical factors include:
• the client’s goals, objectives, budget, schedule, and
risk-management preferences;
• the general nature of the structure involved, its size, 		
configuration, and performance criteria;
• the structure’s location and orientation on the site; and
• other planned or existing site improvements, such as 		
retaining walls, access roads, parking lots, and 			
underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
• the site’s size or shape;
• the function of the proposed structure, as when it’s 		
changed from a parking garage to an office building, or 		
from a light-industrial plant to a refrigerated warehouse;
• the elevation, configuration, location, orientation, or 		
weight of the proposed structure;
• the composition of the design team; or
• project ownership.
As a general rule, always inform your geotechnical engineer of project
changes – even minor ones – and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:
• for a different client;
• for a different project;
• for a different site (that may or may not include all or a 		
portion of the original site); or
• before important events occurred at the site or adjacent 		
to it; e.g., man-made events like construction or 		
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.
Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis – if any is required at all – could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ – maybe significantly – from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report – including any options
or alternatives – are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmationdependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted

Other design professionals’ misinterpretation of geotechnicalengineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
• confer with other design-team members,
• help develop specifications,
• review pertinent elements of other design professionals’ 			
plans and specifications, and
• be on hand quickly whenever geotechnical-engineering 			
guidance is needed.
You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance

Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent
the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you’ve included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position
to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study – e.g., a “phase-one” or “phase-two” environmental
site assessment – differ significantly from those used to perform
a geotechnical-engineering study. For that reason, a geotechnicalengineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture – including water vapor – from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not buildingenvelope or mold specialists.
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