





Compaction grouting is the injection of grout into the soil to improve bearing capacity. This is
accomplished by using a very viscous (low-mobility), aggregate under high pressure to form grout bulbs,
which displace and densify the surrounding soils in a controlled manner through an injection pipe. The
upward component of force causing heaving at the surface during compaction grouting usually limits the
degree which soil can be compacted, making compaction grouting ineffective for stabilizing upper level
soils (approximately the top 15 feet). Therefore, in order to stabilize the uppermost subsurface soils,
chemical grouting has also been recommended.

Chemical grouting is a process whereupon a polyurethane grout is injected to fill void spaces and improve
the strength of granular soils. Chemical grout behaves like a fluid but reacts with an agent and water and
within sixty seconds forms a solid, expanding to compact the soils similarly to standard compaction
grouting but in a more controlled manner.

MONITORING

As requested, we have completed the monitoring of the subsurface injection pin piles, compaction grouting
and chemical grouting operations as conducted by Helicon Foundation Repair Systems, Inc., (Helicon).
This work was completed utilizing the TMG Injection Pier System, Compaction Grouting and Chemical
Grouting. The remediation was started on February 19, 2021 and completed on April 21%, 2021. A
technician from our firm was present during the remediation operations to monitor operations and perform
applicable grout slump tests.

Helicon installed a total of 64 injection pin piles around the property as per our site plan recommendations,
as shown in figure la. Due to the site conditions, three (3) points were omitted from our original
recommendations. (Injection Pin Pile Numbers 10, 23 and 37). The depths of installation ranged from a
low of 18 feet to a high of 70 feet below grade. Each pin pile was hydraulically driven into the soil until
enough pressure was reached for refusal. The hydraulic gauge reading (psi) was recorded for each injection
pin pile along with the installed depth (Figure 1b). The contractor then accepted delivery of a 1500-psi
pressure grout from Pasco Ready Mix. The grout was a high slump 4-6 inch pressure grout. A grout gun
was connected to each of the 64 injection pin piles pumped by Helicon, utilizing a TK-40 pump. The grout
was pumped until a pressure gauge reading of up to 400-psi was reached on the in-line gauge. The amount
of grout pumped for each injection pin pile was recorded (Figure 1b). A total of 39.6 cubic yards of grout
was pumped in various quantities through 64 injection pin piles.

Helicon then staked the compaction grout point locations as shown in Figure 1d in accordance with
B.A.S.I.C. Engineering’s recommendations. Angled compaction grout points were installed to refusal (hard
limestone bedrock) at depths ranging from 34 to 45 feet below existing grade. A total of 404 feet of grout
casing was installed at the 10 compaction grout points. After the grout casing was installed, a TK-40 pump
was used to inject a mixture of cement, fly ash, sand, water, and other admixtures into the loose soils and
voids in the limestone and overlying sand strata. Pumping continued until a grout pressure of 200 to 400
psi was achieved (over that required to initiate grout take) or lifting of the structure was observed (via a
surveyor’s level). The grout casing was then extracted upward four to five feet and pumping resumed. A
total of 50.4 cubic yards of grout was pumped in various quantities through 10 compaction grout points on
the subject property, ranging from a minimum of 0.84 cubic yards on point #4 to a maximum of 13.27 cubic
yards on point #2.
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