LS 76/S5R 2 (Lookout Mountain Scenic Highway) Landslide Repair in Rabun
County, GA

Eugene Utsalo, PE.

Geotechnical Branch Chief
Office of Materials & Testing
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Outline

» Construction Problem
» Project background
= What happened
» Challenges

» Design Solution
» Tie-back wall
» Geotechnical exploration
= Stability analysis

» Lessons Learned
» Takeaways
= Cost
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Project Location

* From the TN line (Ridges & Valley) through the
Chattahoochee-Oconee National Forest to the SC
line (Blue Ridge)

» High priority with low to medium AADT - 1,730/16
(2021), 2,750/14 (2022) & 2,810/14 (2023)

PROJECT LOCATION
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Project Background

* Roadway within project limits had a history
of pavement distress repairs

« Significant pavement cracks, bulges &
localized failures observed in May of 2019

« Landslide observed during field
Investigations

« Emergency project
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Aerial View of Landslides

NORTH SLIDE /
AREA

SOUTH SLIDE
AREA
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South Slide
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Landslide Cause

_SLI DING MASS

Caused by groundwater seepage

Water flow

Rainfall underground

VA
Concentration of
groundwater
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Initial Challenges

1. Coordination with US Forest Service
= Chattahoochee-Oconee National Forest

2. Cold water trout streams down existing slope
» Disturbance of approximately 2.18 acres

3. COVID-19

» Social distancing and precautions
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Design Solution
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Geotechnical Exploration

Subsurface & Wall Foundation

Investigations

« SPT Borings
« CPT Borings
« Slope Inclinometers
* Piezometers

___“?ﬁﬁ____;_ -

=

LEGEND:

|
|
RIS

of

SPT BORING LOCATION L
o

CPT LOCATION

SPT AND INCLINOMETER
BORING LOCATION

SPT AND PIEZOMETER
BORING LOCATION

S EE S

~ PROFILE

5
i } LOCATION

INCLINOMETER 'A'
f POSITIVE DIRECTION

SOURGE: BACKGROUND DRAWING PROVIDED BY GDOT

2675

« CPTBORINGS WERE PERFORMED AT AN OFFSET OF 4 TO 10

FROM'A'

NOTES:
FEET FROM THE SPT BORINGS.
* INCLINOMETER ‘8" POSITIVE DIRECTION IS AT 90° CLOCKWISE

GDOT P.I. No. ADD0846-ADM
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Subsurface Features
- Topsoaoill

- Fill soils, colluvial and residual
soils

- Partially Weathered Rock (PWR)

- Bedrock

3 El e g " 5 w
S I EE £ % | STANDARD PENETRATION TEST DATA
CE 28 u(dg MATERIAL DESCRIPTION B3 g
col 23|z |E|S o= (blows/faot, uncorrected) >
W 5 - = E
> 0| O = o
@ = 10 2 40 . 60 . 80
R RESIDUUM: Dense to medium dense SM
< ss gr:agnd white silty medium to fine /. 33
2520 o
5 <] ss 14
I Edss| | | Denseto medium dense gray and white ~ SM > 40
= silty medium to fine SAND with rock
10] <] 5 fragments 2515 ( 24
REn "~ Very dense gray, brown, and white silt
5 ss medium to fine SAND (slightly 2510~ b 51
15 1 micaceous)
A4
T T 17T l\_dgdi—l.ﬁw_dET_se_f E:?ise‘xie; b‘rc;‘w?w.l'la_n._a_na T TeW ¥
white silty fine (shightly ¥ 2505+
20 | Bss micaceous) L. 28
sl = ss 2500 35
2495
30 = PARTIALLY WEATHERED ROCK: PWR s i
Sampled as very dense brown,
white, and tan silty coarse to fine
AND 2480
35 Auger refusal was encountered at 31 feet ]
below the existing ground surface.
Groundwater was encountered at 19 feet
and 16.6 feet below the existing 2485
40 ground surface at the time of boring
completion and 24 hours after boring
completion, respectively.
2480
454
2475
50—
2470

554
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Tie-Back Wall Design

Excavation for wall installation

Soldier piles (14x89) - spaced 7 feet
& embedded 3 to 16 feet into mostly
PWR

Tie-back anchors embedded 10 to 12
feet into PWR & rock; bonded length
- 40 to 90 feet

Horizontal drains - lower water table &
porewater pressures




Georgia Departme
of Transportation

Tie-Back Wall Design Advantages

- Increased structural capacity
- Long-term durability
- Non-complex installation process

- Cost-effective
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Tie-Back Wall Global Stability

- Global Stability Analysis showed
Tie-Back Wall with anchors

embedded in PWR/rock exceeded e T [ g o o

the desired Factor of Safety < E e
s O

ez ||

Medium Dense Silty Sand .

Dense to Very Dense .
Silty Sand

Partially Weathered Rock .
Rock

[ g
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Construction

* Roughly 2.5 years
=  Start - October of 2021
= End- April 2024

« COST
= Preliminary Engineering - $250,000 (T~$325,000)
= Construction - $10.6M (T$10.5M)
= Total - $10.85M (~$10.84M)
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Final Wall Section
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Lessons Learned

1. More communication between
maintenance and design

2. Importance of an Asset
Management Program
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Thank You



