STATE OF TENNESSEE

TENNESSEE DEPARTMENT OF TRANSPORTATION

GEOTECHNICAL ENGINEERING SECTION
6601 CENTENNIAL BOULEVARD
NASHVILLE, TENNESSEE 37243-0360

August 28, 2013

Mr. Frederick Miller, P.E.

Assistant Director, Design Division
Suite 1300 - James K. Polk Building
505 Deaderick Street

Nashville, TN 37243

RE: Project No. 78008-0244-14
US-441/SR 71 From US-411 (SR 35/SR 338) to Macon Lane
Pin No. 104959.01
Sevier County
Dear Mr. Miller:
Enclosed is the Geotechnical Report on the above project.
If additional information is needed, please advise.
Sincerely,

el

David Barker, P.E.
Civil Engineering Manager 1
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GEOTECHNICAL REPORT
US-441/STATE ROUTE 71 FROM
US-411 (SR 35/ SR358) TO MACON LANE
SEVIER COUNTY
PROJECT NO. 78008-0244-14
PIN NO. 104959.01

Executive Summary

Summarized in the report are the results from visiting the site, reviewing
the proposed plans, drilling, and CBR/Bulk testing for the redesign of State Route
71 (Chapman Hwy.) from US 411 (SR 35/SR358) to Macon Lane in Sevier
County. The project consists of widening the existing roadway and realigning the
intersection for safety. It is recommended that all cut and fill slopes be placed at
no steeper than a 2:1 ratio. It is also recommended that riprap be placed in the
existing ditch along Macon Lane from approximately Station 17+00 to Station

21+004, refer to the report for details.
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GEOTECHNICAL REPORT
US-441/STATE ROUTE 71 FROM US-411
(SR 35/ SR 358) TO MACON LANE
SEVIER COUNTY
PROJECT NO. 78008-0244-14

PIN NO. 104959.01

Introduction
The following report contains the site investigation for State Route 71

(Chapman Hwy./US 441) from US 411 (SR 35/ SR 358) to Macon Lane in Sevier
County. The proposed safety project is designed to add a middle turn lane and
to improve the intersections with the adjoining roads. The investigation
performed consisted of visiting the site, reviewing the proposed plans, auger

drilling and CBR/Bulk testing.

Geology, Soils and Site Conditions

The site is located in the Valley and Ridge Physiographic Province. The
underlying geology consists of bedrock from four different groups/formations.
The northernmost formation (the beginning of the project) is the Nolichucky
Shale, which consists of pastel-colored flakey clay shale and gray commonly
oolitic shaley limestone lenses. The next formation is the Copper Ridge
Dolomite, which consists of a coarse, dark-gray, knotty dolomite with gray,
medium-grained, well-bedded dolomite and abundant chert. The project then
crosses into the Maynardville Limestone. The Maynardville Limestone is thick
bedded, bluish-gray, ribboned silt and dolomite, nodular limestone and a light
gray, fine-grained, laminated to thin-bedded non-cherty dolomite. The final

formation the projects crosses is the Well Creeks Formation which consists of
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gray limestone and dolomite, with angular chert blocks and fragments and minor
shole, mottled red and green, calcareous.

Surface and Subsurface Exploration

Visual inspection along the greater portion of the project was
accomplished except along intervals where the landscape is heavily covered in
vegetation. Auger drilling in areas of cut sections that were accessible was
completed. Some cut sections were in accessible or utilities were located in the
area. The drilling indicated that the cut sections will be in soil material throughout
the project. Refer to the boring logs, soils sheets and typical cross-section at
Station 176+00 for details.

Recommendations and Discussion

SR 71 — Chapman Hwy

The alignment of SR 71 (stations increasing north to south) alternates
between cut and fill sections right and left of centerline, with the centerline
elevation basically unchanged except between approximately Station 174+00 to
Station 182+50. The maximum cut depth is approximately 23 feet and the
maximum fill height is approximately 17 feet.

A retaining wall is proposed right of centerline from approximately Station
177+00= to Station 181+50+ to minimize the encroachment of the cut slope on to
a private residence. The cross sections produced as part of the Preliminary Field
Review Plans indicate that the proposed Right-Of-Way is to be located 10 feet
right of the wall face. As a general rule for standard or conventional cut walls,

the ROW should be located at a minimum a distance equal to the wall height (H)
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from the wall face — see attached typical section at Station 177+50. It should be
noted that for a 20 foot-high wall, an additional 10 feet of ROW is recommended
to construct standard Cast-in-Place Semi-Cantilever, Mechanically Stabilized
Earth (MSE), or Soil Nail walls.

For constructability purposes, a construction easement beyond the ROW
limit is also needed to construct the standard walls without temporary shoring, if
no existing permanent structures are present. The construction of a soil nail wall
requires an easement to the end of the nails, which are expected to range in
length from 0.7H to 1.0H, depending on the soil conditions and the horizontal and
vertical spacing of the nails.

If the ROW is not adjusted, three wall types may be used if the Right of
Way is located 10 feet beyond the face of a 20 foot-high cut wall:

Pile and lagging walll

Piling framed wall

Reverse L-shaped semi-cantilever wall in conjunction with sheet piling
An anchored wall may be considered if a permanent underground easement
were obtained that extended 35 feet from the wall face. Conventional
Mechanically Stabilized Earth (MSE) or cast-in-place semi-cantilever walls are
not feasible with the currently proposed ROW limitation — see the typical cross
section at Station 177+50. It should be noted that the cost to construct an
anchored, pile and lagging, or piling framed wall is expected to range between
100 to 120 dollars per square foot of exposed wall face. It is estimated that a
450 foot-long pile and lagging, piling framed, or anchored wall with an average

height of 18 feet would cost approximately $890,000 dollars to construct. Itis
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recommended that the cost of obtaining the additional ROW required to construct
conventional retaining walls be determined. A conventional MSE or cast-in-place
semi gravity wall is expected to have a lower unit cost, including the expense of
excavating and backfilling the zone behind the wall, than the specialty walls,.

It should also be noted that additional engineering will be required to
design and incorporate a wall into the construction plans, as the roadway
designer will develop the retaining wall conceptual drawing, and a more detailed
geotechnical investigation of the proposed wall site will be required. These tasks
are considered part of the structures-related activities, and the completed wall
drawing is to be included with the Final Construction Plans
Macon Lane

Macon Lane is to be widened with small cuts right of centerline and fills
left of centerline. It is recommended when filling the existing ditch left of
centerline, from Station 17+00+ to Station 21+004, that the ditch be constructed
during dry conditions, or to place geotextile and 2 feet of Type B rip-rap in the
bottom of the existing ditch to allow the excess water to drain out. This is to be
done if a drainage pipe is not placed in the existing ditch. Refer to the typical

cross-section at Station 19+00.

It is recommended that no slopes be steeper than 2:1. It is also

recommended that a note be added to the plans to advise the contractor about

following TDOT Standard Specifications For Road and Bridge Construction
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Section 205 ~Embankments regarding extending the fill areas. If additional

information is needed please contact the Geotechnical Engineering Office.

e Q[)Q‘(b M e Dmﬂf o0/

. Q o © o ° @4— s c
QR ogred a0y Lori McDowell, PE
‘,;9\3..“ N R Transportation Project Specialist
o AG o

/‘0 :°o OMME AL °:<,,,, &of-// } 30-‘/"

“x %6 N0022965 o °

) 0 p 0
SR

d S il
> , David Barker, PE
_= 7’7 Civil Engineering Manager 1

LM
August 27, 2013

File No. 7809312



STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING
BORING LOG

Project Reference Number 7809312 Region

Project Number 78008-1244-14 County Sevier

Location US - 441/SR 71 from US 411 (SR 35/SR338) to Macon Lane

Data Started 5-14-13 Date Completed 5-14-13

Geologist/Soils Engineer McDowell Drill Crew Chief Plemons

Station  Hole Location Depth Sample Description
No.  Reference C/L No.

173+00 1 65" Rt. 0 CLAY

e topsoil (0"-1")

e reddish orangish, slightly moist,
firm, stiff @ 4" (1'-17")

17 Terminated

174+00 2 100" Rt. 0 CLAY
e topsoil (0"-1")
e reddish orange with light chert,

27 Terminated
175+00 3 80" Rt. 0 1 CLAY
e topsoil (0'-1")
o reddish orange with light chert,
27 Terminated
176+00 4 50" Rt. 0 CLAY
e topsoil (0"-1")
stiff @ 15" (1"-27")

27 Terminated

177+00 5 50" Rt. 0 CBR #1 CLAY
e topsoil (0'-1)

moist, firm, stiff @ 17’ (1'-27)
27 Terminated

slightly moist, firm, stiff @ 9" (1'-27")

slightly moist, firm, stiff @ 7" (1'-27")

e reddish orange with light rock fragments

(chert & sandstone), slightly moist, firm,

e reddish orange with light chert, slightly
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