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U.S. Hwy 17 Bypass and 

Farrow Parkway



Need for Project:

ñThe purpose of the project is to 

improve traffic flow, increase 

intersection capacity, and improve 

safety within the intersection and 

along US 17. The US 17 and SC 707/ 

Farrow Parkway intersection is 

currently experiencing substantial 

congestion during peak morning and 

afternoon travel periods.ò
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South Subsurface Profile



North Subsurface Profile



Geotechnical concerns?



Project Design Constraints

ÅProject Geometry and Layout ïProject Constructed on 

Existing Alignment while maintaining all traffic movements

ÅComplex Traffic Control Staging Plan (traffic moved around 

several times) 

ÅTotal Project Construction Time RequirementsïApprox. 

3.5 years

ÅHigh Traffic Volume Combined with Limited Construction 

Staging Areas



Geotechnical Key Issues

ÅConsolidation Settlement, both total and 

differential

ÅSeismic Slope Stability (Liquefaction)

ÅBridge Abutment  Foundation Performance 

Extreme Event I and II



Settlement At Bridge Abutments
(Normal Weight Fill)



Longitudinal Seismic

Slope Instability



Transverse Seismic

Slope Instability



Bridge Abutment Unimproved

Foundation Performance

Bridge

S
a

n
d

M
e

d
iu

m
 C

la
y

S
ti

ff
 C

la
y
 

(P
e

e
 D

e
e

 

F
o

rm
a

ti
o

n
)

Row    3   2  1

Lateral Load

Axial 

Load

6
6
 -

H
P

1
4

X
1
1

7
 X

 1
0

0
 f

t 
lo

n
g

40 feet

90 feet

End Bent 7

(North Abutment)

Extreme Event II

Extreme Event I

Excessive



Ground Improvement Methods

ÅLightweight Aggregate Borrow Material ïReduce 

Magnitude of total and differential Settlement

ÅPrefabricated Vertical Drain (PVD) / Granular 

Surcharges ïIncreased Rate of Settlement during 

Construction to meet project time constraints

ÅDeep Soil Mixing ïused to establish Seismic Slope 

Stability and to improve Bridge Abutment Foundation 

Performance

ÅMechanically Stabilized Earth (MSE) Walls ï

Temporary faced MSE Walls used to allow wall 

deformations along the panel facing (2 stage walls)



Lightweight Aggregate 
(Rotary Kiln Produced)

Required Properties:

ÅInternal Friction Angle 40 degrees 

ÅUnit Weight: 60 pcf minimum (Long-term 70 pcf maximum)

ÅMSE Wall Reinforced Backfill Properties



Settlement South

Bridge Abutment (End Bent 1)


