February 14, 2018
Burr, LLC
9080 Barbee Lane, Suite 101
Knoxville, Tennessee 37923
ATTENTION:

Mr. Hayden Horton, P.E.
haydenh@nwconline.com

Subject:

REPORT OF LIMIITED GEOTECHNICAL EXPLORATION
Proposed Apartment Complex
Sevierville, Tennessee
GEOServices Project No. 21-18084

Dear Mr. Horton:

We are submitting the results of the limited geotechnical exploration performed for the subject project.
The limited geotechnical exploration was performed in accordance with our Proposal No. 11-18033,
dated January 31, 2018 and as authorized by Burr, LLC. The following report presents our findings
and recommendations.

PROJECT INFORMATION AND SITE DESCRIPTION
Project information was provided in email correspondence with you on January 26, 2018. Included
with the email correspondence was an untitled and undated preliminary topographic drawing
showing the location of the proposed structures.

It is proposed to develop a new apartment complex in Sevierville, Tennessee. The proposed
complex is to be located generally east of Pheasant Ridge Road and Longspur Trail and west of
Old Knoxville Highway as shown on Figure 1. The complex will include 12 two to three-story
apartment buildings, a clubhouse and pool, and various paved parking and access drive areas.

The proposed apartment complex is generally located along a north-south oriented ridge and
grades slope downward to the east and west from the top of the ridge. Our review of the proposed
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preliminary site grading plan indicates maximum earthwork cuts of up to 30 feet and fills of up to
25 feet (located along draws in the ridge) will be required to reach finished grades.

Site ground cover consists of areas of dense underbrush and mature trees. A natural gas pipeline
bisects the site in a northwest-southeast orientation.

PURPOSE AND SCOPE OF STUDY

The purpose of our services was to explore subsurface conditions in the areas of the proposed deepest
earthwork cut grading and provide recommendations regarding difficult excavation. Additional
subsurface exploration, laboratory testing, or engineering analysis will be required to provide the final
geotechnical parameters for design of the project. This geotechnical exploration involved a site
reconnaissance, observation pit exploration, and engineering analysis. The following sections of this
report present discussions of the field exploration, site conditions, and conclusions and
recommendations. Following the text of this report, figures and observation pit records are attached.

The geotechnical scope of services did not include an environmental assessment for determining the
presence or absence of wetlands, or hazardous or toxic materials in the soil, bedrock, surface water,
groundwater, or air, on, or below, or around this site. Any statements in this report or on the boring
logs regarding odors, colors, and unusual or suspicious items or conditions are strictly for
informational purposes.
FIELD EXPLORATION

A total of nine test pits were excavated across the property at the approximate locations shown on
the attached Figure 2. The test pits were excavated a GEOServices subcontractor using a
Caterpillar 320E track-hoe on February 9, 2018. The test pits extended to depths of approximately
2.5 to 14.0 feet below the existing ground surface. The materials encountered in the test pits were
visually-manually classified by a member of our staff. Upon completion of the field exploration,
the test pits were backfilled and “tamped” using the excavated material.
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GEOLOGIC CONDITIONS

The project site lies within the Appalachian Valley and Ridge Physiographic Province of East
Tennessee. This Province is characterized by elongated, northeasterly-trending ridges formed on
highly resistant sandstone and shale. Between ridges, broad valleys and rolling hills are formed
primarily on less resistant limestone, dolomite, and shale.

Published geologic information indicates the site is underlain by bedrock of the Sevier Shale
Formation. This formation generally consists of dark gray to black calcareous shale with minor
amounts of limestone. The Sevier Shale Formation typically weathers to produce a thin, silty
residual soil.

The boundary between soil and rock is not sharply defined in this geologic setting and there often
is a transitional zone, termed "weathered rock" overlying competent bedrock. Weathering is
facilitated by fractures, joints, and the presence of less resistant rock types. Consequently, the
profile of the weathered rock and hard rock is quite irregular and erratic, even over short horizontal
distances. Also, it is not unusual to find lenses and boulders of hard rock and/or zones of weathered
rock within the soil mantle well above the general bedrock level.

Some portions of the Sevier Shale Formation have been documented to be expansive. The
expansion occurs during the weathering of the parent bedrock. During the weathering process
pyrite is broken down in the presence of water and oxygen. One of the end products of the
weathering process is gypsum, which has a greater volume than the original bedrock volume. The
result of the weathering process is expansion of the rock mass and heave of the rock surface. This
expansion can cause serious distress in buildings or structures bearing in this material

Once the weathering process is complete, there is little risk of expansion. The highest risk is
realized when structures bear on unweathered shale or on fill composed of excavated unweathered
shale. A detailed analysis of the potential for distress related to expansive shale was beyond the
scope of this limited exploration.
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SUBSURFACE CONDITIONS

The following subsurface description is of a generalized nature to highlight the subsurface
stratification features and material characteristics at the testing locations. The observation pit logs
included in the attachments should be reviewed for specific information at the individual test
locations. The depth and thickness of the subsurface strata indicated on the test pit logs were
generalized from and interpolated between test locations. Variations may occur and should be
expected at the site.

Surficial
A surficial layer of topsoil approximately 8 inches thick was encountered at the ground surface at
several of the test pit locations. No surficial layer was observed at observations pits OT-7, OT-8,
and OT-9.

Residual Soil
Residual soils were encountered in observation pits OT-7 and OT-9 to depths of 3 to 4 feet below
the ground surface. Residual soils are formed from the in-place weathering of the underlying parent
bedrock. The residuum was classified as tan and brown lean (lower plasticity) clay soil with shale
fragments. The clay residuum was estimated to be of very stiff consistency.

Weathered Rock
Weathered rock was encountered in each of the observation pits of this exploration. Generally, the
weathered rock was encountered to the observation pit refusal depths of 2.5 to 14.0 feet below the
ground surface. This material was classified as varying shades of tan, gray, and brown weathered
shale. For the purposes of this exploration, weathered rock is defined as a hard material which
possessed a rock like structure that could still be excavated by the track-hoe used to dig the
observation pits. We observed that the weathered rock was nearly vertically bedded.

Refusal
Refusal was encountered in each of the observation pits at depths of 2.5 to 14.0 feet below the
existing ground surface. Refusal is a designation applied to the materials that could not be
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penetrated by the track-hoe used to excavate the observation pits. Table 1 below provides the
refusal depth at each of the test locations.
Table 1 – Observation Pit Refusal Depths
Observation Pit
OT-1
OT-2
OT-3
OT-4
OT-5
OT-6
OT-7
OT-8
OT-9

Anticipated Depth of Cut Grading (ft)(1)
30
30
20
25
15
15
10
5
5

Refusal Depth (ft)
5.5
2.5
3.0
3.0
3.0
2.5
14.0
3.0
6.0

1. Depth of cut grading at observation pit location interpolated from provided topographic site plan.

Groundwater
Ground water was not observed in the test pits at the time of excavation. At this site, perched water
may be encountered near the interface with weathered rock. Ground water levels also fluctuate due
to seasonal changes in precipitation amounts, construction activities in the area, the level of nearby
water features, and/or other factors. The ground water information presented in this report is the
information collected at the time of our field activities.

SITE ASSESSMENT

The results of our exploration indicate that subsurface conditions typically consist of a thin veneer
of topsoil underlain by weathered shale and shale bedrock. The observation pits of this exploration
encountered refusal at depths ranging from 2.5 to 14.0 feet below the ground surface. Given the
proposed finished grades shown on the provided topographic site plan, it is likely that difficult
excavation will be a significant project concern. The materials below where refusal was
encountered in the observation pits cannot likely be removed using conventual earthwork
equipment.
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Weathered shale and shale bedrock typically have bedding planes of weakness caused by
weathering and flexure. These thinly bedrock rock materials can sometimes be loosened by
ripping. Ripping is a splitting and cleaving action causing both horizontal and vertical separations
in the weaker seams of the bedrock. Ripping is typically accomplished using a large bulldozer
equipped with ripping teeth. The rippability of shale is somewhat dependent upon the on the
orientation of the material, with a vertical structure being the least favorable. Given the nearly
vertical orientation of the shale observed in the test pits, ripping may prove difficult at this site.
For these reasons, we anticipate blasting would be the most effective method for removal of the
shale bedrock.

In areas where excavation difficulty is expected, it would be worthwhile to consider mass
excavating below the design subgrade level to the bottom level of utilities and foundations. This
is because the shale bedrock can be more easily and more economically removed in a mass form
than by local excavation. Also, depending upon the construction schedule, there may be a time
advantage to completing most local excavation of rock during mass grading. The overexcavation
can be backfilled using compacted structural soil fill and foundations and utility lines then
excavated routinely. Overexcavation of the rock will also permit uniform soil support of the slab.

LIMITATIONS

This report has been prepared in accordance with generally accepted geotechnical engineering
practice for specific application to this project. This report is for our geotechnical work only, and no
environmental assessment efforts have been performed. The conclusions and recommendations
contained in this report are based upon applicable standards of our practice in this geographic area at
the time this report was prepared. No other warranty, express or implied, is made.
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CLOSURE

We appreciate the opportunity to provide these services. If you have any questions, please feel free
to contact us at your convenience.
Sincerely,
GEOServices, LLC

Matthew B. Haston, P.E.
Senior Geotechnical Engineer
TN 109,269
Attachments:

W. Ros Kingery III, P.E.
Vice President

Figure 1 - Site Vicinity Map
Figure 2 - Test Pit Location Plan
Test Pit Logs
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Personnel: Jason Webb
Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

5.5

Weathered
Rock

Weathered Shale - tan and brown, highly to moderately weathered

Hard

5.5

.

Bedrock

Shale - light brown and gray, near vertical bedding oriented roughly east
to west

Very Hard

from

to

0.0

OT-1

Test Pit Refused on Shale Bedrock at 5.5 feet.

Comments
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Personnel: Jason Webb
Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

2.5

Weathered
Rock

Weathered Shale - gray and brown, moderately weathered

Hard

2.5

.

Bedrock

Shale - gray, near vertical bedding oriented roughly east to west

Very Hard

from

to

0.0

OT-2

Test Pit Refused on Shale Bedrock at 2.5 feet.

Comments
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Personnel: Jason Webb
Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

3.0

Weathered
Rock

Weathered Shale - gray and brown, moderately weathered

Hard

3.0

.

Bedrock

Shale - gray, near vertical bedding oriented roughly east to west

Very Hard

from

to

0.0

OT-3

Test Pit Refused on Shale Bedrock at 3.0 feet.

Comments
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Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

3.0

Weathered
Rock

Weathered Shale - reddish brown and gray, moderately weathered

Hard

3.0

.

Bedrock

Shale - gray, near vertical bedding oriented roughly east to west

Very Hard

from

to

0.0

OT-4

Test Pit Refused on Shale Bedrock at 3.0 feet.

Comments
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Location

OT-5

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

1.3

Weathered
Rock

Weathered Shale - reddish brown and gray, moderately weathered

Moderately Hard

1.3

3.0

Weathered
Rock

Weathered Shale - brown and gray, slightly weathered

Very Hard

3.0

.

Bedrock

Shale - gray and light brown, near vertical bedding oriented roughly east
to west

Very Hard

from

to

0.0

Test Pit Refused on Shale Bedrock at 3.0 feet.

Comments

Observation Pit Logs
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Personnel: Jason Webb
Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

0.7

Topsoil

Topsoil (8 inches)

0.7

2.5

Weathered
Rock

Weathered Shale - brown and gray, slightly weathered

Very Hard

2.5

.

Bedrock

Shale - gray and brown, near vertical bedding oriented roughly east to
west

Very Hard

from

to

0.0

OT-6

Test Pit Refused on Shale Bedrock at 2.5 feet.

Comments
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Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

Comments

3.0

Residuum

Lean Clay (CL) - brown with shale fragments

Very Stiff

3.0

6.0

Weathered
Rock

Weathered Shale - reddish brown and tan, highly weathered

Very Stiff

6.0

14.0

Weathered
Rock

Weathered Shale - brown, moderately to slightly weathered

Hard to Very Hard

from

to

0.0

OT-7

Test Pit Refused on Shale Bedrock at 14.0 feet.
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Location

OT-8

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

Comments

3.0

Weathered
Rock

Weathered Shale - brown, slightly weathered

Very Hard

.

Bedrock

Shale - gray and brown, near vertical bedding oriented roughly east to
west

Very Hard

from

to

0.0
3.0

Test Pit Refused on Shale Bedrock at 3.0 feet.
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Location

Depth (ft.)

Date:

February 9, 2018

Material
Type

Description

Comments

4.0

Residuum

Lean Clay (CL) - tan and brown with shale fragments

Stiff

4.0

6.0

Weathered
Rock

Weathered Shale - tan and gray, moderately weathered

Hard

6.0

.

Bedrock

Shale - gray and brown, near vertical bedding oriented roughly east to
west

Very Hard

from

to

0.0

OT-9

Test Pit Refused on Shale Bedrock at 6.0 feet.

