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THE CHALLENGE

UNANTICIPATED GROUND CONDITIONS

In geotechnical construction and soil improvement, even
the most meticulous site investigations can be blindsided
by subsurface surprises. True project success is often
determined not by ideal conditions, but by the agility and
expertise of the team in response to the unexpected.

Such was the case during the excavation for a new
8.5-foot-deep elevator shaft at the UNI Dome. Originally
planned with permeation grouting as the stabilization
method, the project faced unforeseen complications due to
complex native soil conditions and restricted site access.
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INITIAL PLAN

ACRYLATE GROUTING FOR SOIL SOLIDIFICATION

The confined workspace around the elevator shaft ruled
out traditional shoring techniques. Instead, the team
designed a permeation grouting plan using acrylate grout
to solidify the sandy soils and form a stable soil mass
around the excavation perimeter.

A preliminary soil boring taken near a large column footing
suggested ideal conditions: loose, sandy fill with minimal
fines, perfect for permeation grouting. However, this soil
boring was misleading. The soils adjacent to the footing
had been backfilled during the Dome’s original
construction and did not represent the native soil profile
throughout the rest of the excavation.

UNEXPECTED CONDITIONS

CLAY LAYERED NATIVE SOILS

Excavation to a depth of 4 feet revealed a dramatically
different reality. Native soils consisted of sandy layers
interbedded with thick clay seams - conditions that
significantly impeded grout permeation and resulted in
only partial solidification. The sudden shift in subsurface
behavior required an immediate and innovative
re-evaluation to avoid major project delays.
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ADAPTIVE SOLUTION

HMI’s engineering team, in close collaboration with the
installation contractor, devised a rapid-response solution
utilizing polyurethane foam’s high strength and fast curing
properties.

Key components of the revised stabilization strategy
included:

o Polyurethane-Grouted Soil Nails: A total of 32 soil nails
were installed using HMI 501 polyurethane foam as the
bonding medium between the soil and the 5/8-inch
all-thread steel bars. Pull tests on the completed nails
demonstrated outstanding performance - exceeding
the yield strength of the steel bar and surpassing the
design load criteria.

e Structural Facing with Spray-Applied Foam: To support
the excavation face and distribute soil nail head loads,
a structural mesh was installed and over-sprayed with
HMI 601 polyurethane foam. The foam cured within 30
minutes, forming a strong, uniform facing capable of
full load transfer.

o Top-Down Excavation in Controlled Lifts: The
stabilization system was implemented in 4-foot
excavation stages following traditional top-down
construction practices. The pre-installed acrylate
grout, although not uniformly effective, helped
mitigate soil sloughing, particularly near the TH E CO N c I.U S I 0 N
excavation base where unsupported pressures were
greatest. The adaptive use of polyurethane foam technology

enabled safe completion of the shaft excavation despite

challenging soil conditions and constrained access. The
surrounding structures remained stable throughout the
operation. Concrete for the elevator shaft was placed
without incident, and the project schedule remained
largely intact.

This project highlights the value of responsive engineering
and versatile ground improvement solutions. When initial
plans were compromised by unexpected geology, the
team’s swift pivot to a polyurethane-based approach
ensured both structural safety and schedule integrity -
reinforcing that success in geotechnical work hinges on
adaptability as much as on planning.

HMICOMPANY.COM O 800-626-2464




