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Downtown

Westside
Bluff-better soils

Kinder Morgan Elba Island ¢
LNG Terminal

Eastside
Causton Bluff Marshland

Bridge

Terracon Work
Not original geotech engineer for design
Two bridges Pile PDA testing & pile integrity investigation
WB bridge completed Vibration monitor
‘WBand EB Bridges East Embankment Investigations
West Wall Review
Crane support overmarsh

WB Bridge Foundations

East Wall 2A -
Outline

Spans over water: piled footings on 30” and 24” square
PSC piles; — “a
Spans over land: piled footings on 24" square PSC piles; < - " g 5 Approach g
PDA testing for pile capacities; T l JEast (MSE .
Pile length: variable between 45 to 100 feet - 5 = Wall-386"

30’ tall .

Main Span +  West Walls (1A)

1958 ft Initial Design
2344 ft New Design .
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West (MSE) Wall S
550 ft long v
40t tall
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Wall 1D
Temporary
No settlement
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Metal casing for end
bent piles

Concretefootiné for
concrete panels
e %

West Wall- March 2

MSE (mechanically stabilized earth) walls
Wall footings

* Precastconcrete panels

Polymer bodki
connection _ Uniaxial
geogrid

A 3

West Wall- March 2019 Aachorbar

Steel mesh
fackna paril Geotextile face liner
Tensar wall design
Uniaxial geogrid cast-in the panel
Bodkin connector for geogrid
Compacted fill over geogrid
Rely on friction betweenfilland grid

Figure 3 Bodkin and anchor bar connection detail

PSC pilesinside metal shell casing
Sequence: piles driven before
wall construction

West Wall- Jan 2

Constructed to almost full height
Panel bulged out by 3-4”-rejected
Panel removed andfill excavated
Re-build for the second time

West Wall- Jan 2021

Second time re-construction by a second
contractor

Panel shifted and bulged out
Footingssettled2”

Wall contractor questioned the fill quality
Friction betweenfill and geogrid

Wall 1A
Settled 2"

8 months later
West Wall- August 28, 2

The 3rdtime was the charm
Foundation settled 2"-Not a problem
Problemsin construction techniques?

Elevation (Feet)

Soil Profiles along West Wall (1A)

Thicksand layer

Soilprofileis drawn based on the boring
logs inthe W report by United Consuiting wets
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Discussions of West Wall

Three times, three contractors, same wall
system.

Differential settlements between 1A and
1D-rotation to bulge out?

Sequence, workmanship and compaction?
Wall 1C was RECO system-built by the third

contractor-acceptable.

Eferracon
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= East Walls (2A)

lferracon
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Saltwater Marsh

ast Wall- March 2019

Wick drains
Prefabricated drainage strip
3 staged construction
« Waittime to allow consolidation
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East Wall- Nov 2019

« About1/3of the design height (~307)
« Largesettlement(~2ft)
« Panelsbulged andtilted

N WFI report commended 3 stages

Uniaxial grid-level and tight
TX grid for additional
reinforcement

East Wall- Nov 2019

45 to 60 days waiting between stages

East Wall- Nov 2019

+ Arial view of the 1/3 wall height

« Excessivefoundationsettlement (~2 ft)

+ GDOT issued a change order and time extension
+ Remove wall and replace with 3 bridge bents

Remove wall
Three new
bents
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Soil Profiles along East Wall (2A)

Uppersand layer

20ftclay
e |l b Thicker and weaker than
Wall 1A

Soil profileis drawn basedon the boring e
logs inthe W report by United Consuiting
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Two questions:
Staged construction & global stability

v

Staged Construction.

v

The Geotechnical Report
recommended three-stage
construction.

v

West Wall: took one year to build;

v

East Wall: precast panels were on
at the beginning. Footings
settled>24" at stage 1.

v

Attach precast panels to the wired
wall can be difficult-especially if

the ground settles. .
g Photo credit:

Tensar
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Global Stability

» The large settlement an indication of
global instability?

» Who is responsible for performing global
stability analyses? Geotechnical for the
WFI1? Wall designer?

Elba Island LNG Terminal Kmnm’monem
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Elba Island LNG

ntainmen

Wick drains anid draifiage strips

Special measures:
« Controlledrate of fill placement, one lift per week or slower per monitoring data.
« Inclinometerto monitor lateral movementsto forecast potential sliding.
« Porepressure sensors to check pore pressure dissipation.

Elba Island LNG Containment Dikes D

Groundimp ntsusing rigid
inclusions

MSE Wall by RECO system
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East Embankment & Rigid Inclusions

Eferracon
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East Approach Sl Embankmen
(July 2021)

East Approach Slab and Embankment
Max fill=10 ft
Length=300"
Settled 5.8” from March to June 2021
Differential settlements

= ; =

New issues reportedin MSE wall to 3 bridge bents

July 2021

|| Joint opened more than one
inch at the south end
between the bridge deck
and approach slab

The approach slab lifted 1
at the south end above the
fool
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PROJECT SITE IN

Wall was on edge of marsh

Marsh Edge-West
Qt=1to 2 tsf
S=50"

Marsh Edge-East
Qt=10to 20 tsf
S=2"
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=
L . Recommended Solution
A
Demolishingapproachslab
Whatis rigid inclusion: s
o S Excavate embankment
Groundimprovement like Install
auger cast piles without
- steel reinforcement Re-constructapproachslab and embankment

Rigid Inclusion Installations

Design-buildby Menard (USWicks)

Test column
15.6"and 42 ft
long

Displacement drill
Densification of

sand
Each day production. 101t

Production criteria: 8-
4 feet embedmentinto de

columns/day. Two weeks of
Iling

sand;"

Exploration Plan

g —
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SPT vs. CPT

PROJECT SITE IN 2021
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s Advantages of CPT over SPT

[Tt —

Continuous data
Digital and more accurate
Operator independent

-

Time rate of consolidation

Clay
N 1N T | Depth (feet, | Thickness, | Consolidation
\ " Coefficient, C,
i Soundings BGS) H (feet) “
Il (ft2/day)
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Comparison of C, with laboratory consolidation tests

Nine Shelby tube samplesfor consolidation tests.
All sampleswere under MSE walls, away from
embankments.

The minimumC, were 0.02 and 0.03 ft/day.
Prediction of consolidation timeis very rough

Tso* (R)?
tso Gy

C,=
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Recommendations

CPT is preferred for coastal regions and sites with soft soils for
subsurface profiling and soil characterization.

More extensive geotechnical study for walls in coastal areas with
variable soils (different from bridges on piles).

MSE wall construction requires experience and attention to detail.

Global stability and settlements are critical considerations for walls and
embankments over soft soils; The two-stage MSE wall construction is
suitable for sites with a limited amount of settlement. Ground
improvements will be needed for sites with large settlements and global
stability risks.

Contracting methods (public vs. private) and risk allocation are key
factors for ground improvement options. ilérracon

Thank Youl!

Any Questions / Comments ?

Guoming Lin, ph.0..G.E.,D.GE

Terracon Consultants
Savannah, Georgia
P: (912) 629 4000

E:  guoming.lin@terracon.com ilérr
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