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Geotechnical Soil Mixing for Shear 
Key Installation

Red Bull Flugtag Sponsor
Geo-Solutions (GSI) was proud to sponsor a recent entry into the Red Bull Flugtag competition 

held in Pittsburgh, PA. This competition is held in several cities each year across the U.S. and the 
world. The competition requires teams to come up with creative, home-made flying machines that 
are launched 22 feet above water, to see who can fly the farthest (before crashing). GSI was one of 
the sponsors of the Left Field Loonies team who placed 3rd in the overall competition. GSI’s V.P. of 
Engineering, Ken Andromalos, PE., DGE, was one of the team 
members. Ken used his geotechnical engineering skills to  help 
design and build the flying machine. The 1st place winner of 
the event consisted of a team of aeronautical engineers that 
designs planes for a living. The Loonies fared well against the 
aeronautical engineers and are confident that they would be 
no match against the Loonies in building a slurry wall 100 feet 
into the ground. Congratulations to the Left Field Loonies for 
placing 3rd out of 37 total entries!

GSI recently completed two projects with a similar construction approach and objective; in-situ 
soil mixing (ISSM) to install shear keys for geotechnical slope stability improvement.  One of the 

projects was completed at a mining facility in Ontario (Project 1) and the other was completed at a 
municipal landfill in New York (Project 2).  These projects highlight a larger trend of the increased use 
of soil mixing to solve geotechnical problems as Owners and Engineers realize the cost, schedule, 
and technical advantages of this technology. 

Call any one of our offices,  
visit our website 

www.geo-solutions.com 
or email us at  

info@geo-solutions.com.

continued Great White North

Geo-Solutions 
in the Great 
White North

Canada Geo-Solutions, GSI’s 
Canadian subsidiary, continues 
to grow. After wrapping another 
innovative cement-based soil mixing 
ground improvement project in 
Ontario (more information to follow!), 
our team spread out across the 
country this fall to share the latest 
in geotechnical and environmental 
construction solutions. 

GeoOttawa
If you know GSI, you know we’re 

active in geotechnical engineering. 
Our own Nathan Coughenour, 
for example, spent some quality 
time at GeoOttawa 2017, the 70th 
Canadian Geotechnical Conference 
and the 12th Joint CGS/IAH-
CNC Groundwater Conference in 
Ottawa, Ontario, October 1 to 4, 
2017. Nathan’s presentation, “Bulk 
Excavation of Saturated Soils in 
an Urban Context – Application 
of a Cement-Bentonite (CB) Slurry 
Supported ‘Piano Key’ Approach” 
must have been good, as he was 
waylaid for a number of small-
group meetings with prominent 
engineering firms along his road 
trip home. (Canada Geo-Solutions 
has always believed in the widest 
possible distribution of state-of-
the-practice information; call us to 
arrange a technical presentation of 
your own).

RemTech
We are a proud supporter of the Environmental Services Association of 

Alberta (ESAA) so we were thrilled to step up as a Gold Sponsor for ESAA’s 
Remediation Technologies Symposium 2017 (RemTech™ 2017) in Banff, 
Alberta, October 11 - 13, 2017. 

Remtech is a Canadian institution and the largest conference of its kind 
in the west, so we were even happier when we made the cut for technical 
presentations: Tony Moran, P.E., explained critical soil mixing considerations 
in his October 11th talk, “In Situ Solidification and Stabilization of Coal 
Combustion Residuals: Bench-Scale Study Results & Pond Closure Potential”, 
while Victoria-based Pete Craig presented on “Slurry-Supported Excavation 
(“Liquid Shoring”) for Soil Removal without Mechanical Excavation Support, 
Dewatering or Backfill Import/Compaction” on October 12th.  

Canadian Dam Association
Ken Andromalos (Vice President of Engineering) and Pete Craig recently 

returned from one of our favorite events, the Canadian Dam Association 
annual meeting, held this year in beautiful Kelowna BC, October 14 to 19.  
We were fortunate enough to snap up exhibitor space early in this year’s 
sold-out exhibition hall, and spent a great few days talking about seepage 
and shear strength solutions with a wide range of owners, consultants 
and major constructors. For those of you not aware, the CDA is headed for 
Quebec City in 2018, and then, and this is huge, will host the International 
Commission on Large Dams at ICOLD 2019 in Ottawa. We expect it to be an 
epic dam conference. 

continued on back page

NJ Licensed Site 
Remediation Professionals

GSI’s Specialty Construction Methods for 
Remediation Applications workshop has been 
approved by the New Jersey Site Remediation Professional 
Licensing Board for Technical Continuing Education Credits 
(CECs).  If you’ve attended this seminar in the past, Licensed 
Site Remediation Professionals (LSRPs) in New Jersey may 
submit their GSI Specialty Construction Methods for 
Remediation Applications certificate of attendance for 
up to 4 CECs.  GSI will also be hosting a similar seminar 
in New Jersey sometime in 2018.  If you are interested in 
attending one of GSI’s existing workshops or would like us 
to host one at a location of your choosing, please contact us 
at info@geo-solutions.com.

continued on page 3

   Recent and Upcoming Conferences
ASDSO Dam Safety 2017 – September 10-14, 2017, San Antonio, TX
RemTech 2017 – October 11-13, 2017, Banff, AB
Canadian Dam Association – October 14-19, 2017, Kelowna, BC
MGP 2017 – October 16-18, 2017, New Orleans, LA
19th Railroad Environmental Conference – October 24-25, 2017, Urbana, IL
RE3 Conference – November 1-3, 2017, Philadelphia, PA
IFCEE  2018 – March 5-10, 2018 Orlando, Florida  Booth #124
Geo-Virgina 2018 – April 9-11, 2018, Williamsburg, VA
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UNDERGROUND

GSI recently completed multiple In-Situ Solidification (ISS) projects 
on Former MGP sites in the Garden State and is currently 

working on two more. Former Manufactured Gas Plant (MGP) sites 
have been identified as significant sources of soil and groundwater 
contamination. One proven remedial method that is commonly used 
on former MGP sites ISS.

Although specific details vary by project, there are many 
consistencies in these projects. Below are the typical project 
objectives of these MGP ISS projects:

Typical Project Objectives

• Perform ISS from ground surface to refusal or confining layer, 
using large diameter (8’-10’) auger mixing equipment.

• Meet UCS requirements – ex. average UCS greater than 50 psi 
with no single value less than 40 psi or greater than 1000 psi.

• Meet Permeability requirements - ex. average permeability less 
than 1x10-6 cm/s with no single value greater than 1x10-5 cm/s 

• Reagents used: 

o Common to all projects: Portland cement

o Use varies by project: blast furnace slag cement, bentonite, 
silica fume dust, activated carbon 

For the two most recent projects, GSI utilized two soil mixing rigs 
to meet the project schedules.  GSI’s dual ISS operation included a 
Steven Hain 450k T-3, crane mounted drill platform and a Casagrande 
B360, both equipped with large diameter augers.  A cementitious 
water based grout was used for both projects. Additional work 
included working with the stakeholders involved with relocating 
existing utilities, removal of subsurface structures, demolition of 
existing structures, and overburden excavation. 

As is common in construction, the projects were not without 
challenges, but the challenges provided an opportunity to highlight 
the adaptability of the ISS technology. 

Project Challenges    

• Removal of countless subsurface obstructions from former MGP 
structures.

• Working in close proximity to surrounding residences and 
businesses.

• Maneuvering and drilling next to subsurface and overhead 
utilities, including active water and natural gas lines. 

Combined, over the last year in New Jersey alone, GSI completed.  
GSI expects to complete an additional 120,000 CYs over the next year 
on MGP sites in New Jersey.

Project 1 – Mining Facility in Ontario

• Used ISSM to install shear walls from the ground surface through 
fill (0’ to 10’ BGS), a liquefiable old mine tailings layer (10’ to 15’ 
BGS), and finally through a soft clay layer (15’ to ~35’ BGS).  The 
main objective of the mixing was to strengthen the tailings layer 
to prevent instability of an adjacent tailings dam embankment 
during a liquefaction event, but a secondary objective was to 
improve the strength of the soft clay zone to improve static 
stability of the embankment.

• GSI installed the shear walls using a large diameter (8.5’) auger to 
mix Portland cement (Type GU) with the soils.

• The target UCS of the mixed soils was 200 psi, but the average 
strength of the installed material was over 1,000 psi after 28 days 
of curing.

• 228 columns were installed throughout the course of work which 
resulted in the improvement of 12,600 CYs.

Project 1 Challenges

• Work was performed on a rugged, variable work platform

• Heavy and frequent mine related traffic in close proximity to the 
soil mixing operation

continued Shear Key Installation

Project 2 – Municipal Landfill in New York

• Used ISSM to install shear walls from the ground surface through a 
soft clay layer into a till layer (~20’ to ~30’ BGS).  The main objective 
of the mixing was to strengthen the soft clay zone to improve 
stability of a slope during toe removal for landfill expansion.

• GSI has completed 4 projects at this facility since 2013 using ISS 
methods, all with the same primary objective.

• GSI installed the shear walls using large diameter (9’ to 10’) augers 
to mix Portland cement (Type I/II) with the soils.

• The target UCS of the mixed soils was 70 to 100 psi (depending on 
area), but the average strength of the installed material was over 
280 psi after 28 days of curing.

• 732 columns were installed throughout the course of work which 
resulted in the improvement of 33,000 CYs.

Project Challenges
• Work was performed on a soft, sometimes unstable work 

platform

• Heavy and frequent landfill traffic in close proximity to the soil 
mixing operation

• Long distance between the batch plant and the drill rig which 
made pumping grout challenging

In-Situ Solidification 
of Former MGP Sites  
New Jersey 
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