Geotechnical and
Constructability Lessons
from the WALK Bridge
Program

Richard J. Leso, P.E. .
Connecticut Department of Transportation
District 5 - Construction
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Automated Movement & Vibration Monitoring

Includes:

- Monitoring for life of project
« Web interface
- Email alerts
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Ground Penetrating Radar (GPR)

« Detects subsurface anomalies

via high-frequency radio wave
pulse emission and detection

 Limited to 5-15 FT depths in
typical soils

« Performed at street level only

Photo Credit. certerra-subsurface.com
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Seismic Source Testing

* Multichannel Analysis of
Surface Waves ("MASW?)

* Provides a detailed section
showing surface wave velocities

 Surface wave velocities are
used to infer soils’ relative
stiffness/density
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Cause & Effects

Consolidation &
Migration of Existing
Loose Sand Layer

Displacement of

Retaining Wall

Embankment
Migration & Localized

Loose Sand e — | Shear Failures
10 FT Below Grade & = e — =




Cause & Effects

Embankment
Migration & Localized
Shear Failures

b
Norwalk Yardi

VERG Drop\ij

-

Track Creep

' In Service Track Showing
Northward Movement &
Settlement




Solution: Permeation Grouting

- Stiffens soils by filling
voids with low viscosity
grout

- Transforms granular
soils into sandstone-
like mass

. Cost: $6M (Extra Work)

 Duration 4-6 Months
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Issues Encountered L s
Fines migration and material blowback L
during drilling 0 | coupuns maso
Persistent accumulation of material at /fﬁ
bottom of casing . — 4,5
Ground loss & surface subsidence 2
Excessive grout overruns | e

. Up to 330% of theoretical volume qb/'
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Future Phases —
Planned Mitigations

Alternate 1-
Per Contract

Alternate 2

Alternate 3

« Potential Modifications to
Micropile Design
. Cost-Schedule-Risk evaluation
underway

- Alternative designs based on
Phase 2C constructability
finding

Enhancing next phase SOE to
better tolerate the observed
differential settlement and
ground loss

Pile Type 13.3757 0D x 0.514" 10.75" 0D x 0.5" 10.75" 0D x 0.5”
Micropile, Bonded in Micropile, Bonded in | Micropile, Bonded in
Soil Soil Rock
Benefit Per design and original Reduced pile size

contract; successful

for Stage 1 in 85% of

cases, contingencies
prepared for rest

overall; reduced
torque requirement,
lower risk of lock-up

during retraction

Reduced pile size
overall; drilled to rock,
no need to retract

Inner Casing Size / None 7"0Dx 0.5, 7" 0D x0.5%,
Length 20’ Long 20’ Long
Cut-Off Elev. 7.55’ 7.55 7.55’

Tip of Casing Elev , , ,
(West/East) w3 -3 199
QOuter Casing Length 60.55’ 60.55 162.55’
Inner Casing Length - 20 200

Est. Bond Length 40’ 49’ 10’

t.'J-::m:irlge,'n«';{.ur 1

Quter casing locks up in soil, cannot be retracted

Potential Solution

As in Stage 1: Advance
9.625" x 0.545” inner
casing below outer

Advance 77 inner
casingto bond in

MN/A, casing advanced
to rock, no retraction

. . . rock
casing to bond in soil
Outer Casing Length Up to 100.55’ Up to 109.55’ 162.55’
Inner Casing Length Up to 100.55° 162.55’ 20°
Est. Bond Length 56’ 10° 10°

Contingency 2

Inner casing locks up when drilling Contingency 1, can’t be retracted

Potential Solution

As in Stage 1: Advance
micropile to 8” Dia.
bond in rock; Casing

N/A, casing already
advanced to rock,

N/A, casing already
advanced to rock, no

already near top of no retraction retraction
rock
Outer Casing Length Up to 100.55’ Up to 109.55’ 162.55’
Inner Casing Length Upto 162.55’ 162.55’ 20
Est. Bond Length 10° 10’ 10°




Differing Site Condition Review

What We Verified

Results consistent with baseline: no material change in
stratigraphy (within expected variability)
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Differing Site Condition Review

Why It Was Not Reasonably Encounterable

- Contract documents suggested conditions were within
expected means/methods



Questions?
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