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e 2 Miles North of Project
e New Alignment
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Liquefaction — Loose Sands

Embankments Unstable (Static/Seismic)
Ground Improvement!!!

2 Year Embankment Construction Contract




— Assist in decreasing settlement time

e Prefabricated Vertical Drains
— Decrease time for settlement
— Increase in shear strength gain rate




period ¥6 months
— Additional 10 feet; anticipated incremental

settlement 22 inches, total settlement 43 inches;
waiting period ~6 months
— Final Grade achieved; anticipated incremental
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End Bent 7 Location
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e |ntermediate Medium Sands (253+00 to 256+00)
e Pee Dee Hard Clay Formation Elevation -70" ms|

e Poor Site Subgrade (Bridging Required)




— Limited R/W
— Maintain all traffic movements & business access
e Limited Construction Staging Areas
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Constraints

Geotechnical
Challenges




Irrerentia

e Slope Instability — During Construction
and Seismic Event (Liquefaction)
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o Granular Surcharges / Prefabricated Vertical
Drain (PVD) — Increase Settlement and Rate of
Settlement During Construction

e Deep Soil Mixing — Improve Seismic Slope Stability
and Bridge Abutment Foundation Performance



Granular Surcharge Properties:
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Granular Surcharge

Lightweight Aggregate Properties:

« MSE Wall Backfill Properties Aggregate










e Lighter Dry Unit Weight

e Total Unit Weight 15% Lighter
* High Absorption




WSDOT 28208







Particle Ceramic Solids




for the same Dry Density

e Target 95% Max Dry Density = 43 pcf

55

o

» Dry Denéity (pcf)

o

N
3‘ '-3- _
D\

e 38

—@— Total MC - @ 6% Initial Absorbed MC (Oven)

=—g==Total MC - Dry @ 2.43 Initial Absorbed MC (Oven

)

I Y= o %

w
(9}

10

15 mdfture cAttent, M8Q%) 35 40 45

50




e Compaction Control - Calibrated Nuclear
Density Gauge, Sand Cone, 1 ft3 Steel Box, and







Granular Surcharge

e Design Team Performed a Redesign




s=3"and 4’

2’ Drainage Sand Layer
PVD Triangular Installation Pattern

PVD Geotextile Separator Fabric
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US 17 By-Pass Centerline

Deep Soil Mixing Lime-Cement Columns - Grout Design B
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Settlement Sensor
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US 17 By-Pass Centerline
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e MISE Walls
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e MISE Walls




Exustlng NB = Stage 3SB
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Constructed Ramps A/ B
(Completed — Stage 2)
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e MSE Walls
e Lightweight Aggregate Borrow Material
e 1’, 2, and 3’ Granular Surcharge (Normal Weight)

 Longitudinal DSM (South 5" Wide / North 8’ Wide)



Bridge Approach Embankment
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Bridge Abutment Construction
(North Abutment — End Bent 7)




Bridge Wing Wall Vertical Slip Joints

MSE Wall Concrete
Panel Facing

DSM-LCC

Block Type
Pattern ‘ MSE Wall Leveling Pad

. / fl '- PVD
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22 Piles/row




e 4 Magnetic Extensometer (ME)

e 12 VW Settlement Sensors (VWSS)
e 17 VW Piezometers (VWP)
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PORTABLE READOUT
OR VW LOGGER

SIGNAL CABLE

CANVAS BAG WITH
SATURATED SAND

PIEZOMLETER




VW Devices connected to 16-channel Board




Automated Data Collection

VW Settlement ~ | Database Server
Sensors

VW Data
Collection
Logger

l

Engineer

VW
Piezometers

Power Source
(Solar Power)




iSite Logger with Solar Controller
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Inside DCC Enclosure
& Solar Panel




