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Liquid Shoring







History — Slurry Walls

First full cutoff wall in Italy in Original World Trade Center Widely accepted and
1948 and simultaneously in slurry wall complete utilized tool for

the US in the “40s” environmental/
geotechnical cutoffs

and structural elements

First field level tests Technique applied to
in US and Europe structural element

installation in Europe

Expanded use for
environmental containment

1950
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. _ Interface = filter cake
Stability comes from plastering of the l

slurry on the trench wall (preventing soll
movement), the strength of the filter cake
as a membrane, the gelling and/or

passive strength of the slurry, electro- slurry | soil

osmotic forces, and the excavation

geometry (bridging)

In general (especially in long trenches in Vslurryd kysoild
granular material) the lateral hydrostatic Fluid pressure | EEREEREIEE It
pressure of the slurry is the most particulate media

important stabilizing force (Fitz, 2004).
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F = safety factor

¢= angle of internal friction

B = dimensionlessstability index

¢ =surchargestress

H = depthof theslurry trench

m=H,_ [HwhereH  isthe groundwaterlevel
n=H_[HwhereH istheslurrylevel

¥,, = moistunit weight of sand above the water table
y'=effective unit weight of sand below the water table

¥, = unit weightof theslurry

Schematic of (bentonite) slurry trench stability (Filz, et al., 2004)



Under-Prediction of Stability

20 m deep slurry wall

Silty, sandy site (f = 30°)

Groundwater 2 m below the ground surface.

No surcharge.

Uniform sand density of 1.8 g/cm?3 the same both above and below the water table.
Slurry level within 0.60 m of the top of the trench

Initial slurry density of 1.05 g/cm? rises to 1.35 during excavation.
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Soil-Bentonite (SB) Walls

soil-bentonite mixing area s e
“top out” on
lead in




Bio-Polymer Trench Excavation
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Cement-Bentonite (CB) Slurry Walls
“One Step”: Self Hardening




Permeability (cm/s)
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Y55 of cement and bentonite » Non-standard CB (Slag Cement) improves dramatically over time
g fcmen ot e known improvement out to >112 days
cemetitious materials, and/or clays .
Lower permeability than Standard CB
numerous bench scale studies and QC tests
performed on field collected samples.
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Conventional Slurry Trenching




Cement-Bentonite (CB) Dyke Repair
Kingston Fossil Plant, Kingston TN (2011 to 2013)
TVA/Stantec




* Dike failure: 4.1M m3 (5.4M cy) of coal ash released

- Slag cement-bentonite shear panels to reduce liquefaction potential of perimeter embankment +
reconstruct failed sections.

* 19.2 km of slurry wall (351,000 m?)

 13.7 mto 19.8 m deep, Typ. 0.9 m wide.

« Target strength of 1.4 to 2.0 MPa (200 to 400 psi)

« BFSCB samples continued to cure well beyond 56 days [9 month old core sample hit 20 MPa/3000
psi (sic)]

«  With the BFSCB mix used, adjacent panels cold be connected up to 21 days later before being
considered a cold joint.
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Slurry-Supported Excavat
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Same governing
principals asfor- . =

“slurry trenching:
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Added stability from
(squarish vs. Ioj;~



Bulk Excavation of Former Service Station
Calgary, AB (2016)

» Kleinfelder (Confidential Owner)

« Groundwater in a loose to medium-dense silty sand at a depth of 4 to 5 m

 Slot cuts overlapped to create slurry-supported cells (“piano keys”) up to 649 m3

« 2 days allowed for slurry set up

« 10,232 m?3 excavated from up to 12 m below the work platform (13 m total)

« Cured slurry target of >276 kPa UCS and <1x10" cm/s.

* On selected samples, UCS testing was continued out to 35 days and hydraulic conductivity testing was continued
out to 56 days: maximum observed UCS of 869 kPa; minimum observed conductivity of 7.0 x 10-° cm/s.




Lots of Slurry =
Lots of Water
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Salvage Clean Material
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« “Dig-able” even at relatively high UCS
« Attractive kryptonite colour fades with
curing




Saturated soll
Entrained slurry
Slow set
Vibration







CB Slurry Excavation




Technical papers, case studies, specifications:

Canada

http://www.geo-solutions.com/technical-papers
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Contact Us:

Tony Moran, P.E. — Director of Projects
TMoran@geo-solutions.com
517.490.2376

Pete Craig, PChem — Western Canada Regional Manager
rpcraig@geo-solutions.com

250.885.7940

Q)


http://www.geo-solutions.com/technical-papers
mailto:TMoran@geo-solutions.com
mailto:rpcraig@geo-solutions.com

)
R
e
a
ch F
urt

h

e
:




