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One of the primary functions of insurance profes-
sionals is to assist their clients in identifying and
managing loss exposures. Excelling in this role re-
quires a knowledge of the processes and techniques
employed by your clients. Last year, we began a se-
ries of workshops designed to educate insurance
professionals about construction techniques and
processes with a review of nonstructural exterior in-
stallation. By popular demand, we continue the se-
ries with a look into subgrade foundation prepara-
tion and underground work processes, including pile
driving, underpinning, vibratory compaction, soil
nailing, soil densification, freeze wall, caissons, and
slope protection. Workers compensation, general li-
ability, and completed operations exposures pre-
sented by the various work methods will be exam-
ined, and suggestions for how to reduce or eliminate
these risks will be provided.
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Xl. Freeze Wall

» Best Applications:
— Cut off groundwater / eliminate dewatering

— Works in varying types of soil: sand, clay,
peat, cobbles

— Wide & deep excavations - can reduce the
amount of cross bracing

— Low vibration & noise during installation
— Can be worked around underground utilities
— Can be removed after construction

Xll. Slope Protection

Natural fibre
“fabric”

~
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XIll. Tie Backs

Used in conjunction with sheeting, shoring
or lagging, provides a means to secure
temporary retaining wall from moving
under earth pressures.

Tie backs are installed as soil excavated in
lifts downward.

Drilled on a somewhat horizontal plane,
tendons are installed, grouted, and
“tightened”

XIV. Underpinning

Extends the foundation of an existing structure
to a deeper elevation.

Required when excavations are made next to
existing structures or when the original
foundation is settling.

Usually hand-dug. Underpins existing piers one
lift at a time.

Underpinning requires the engineer to analyze
the existing structure, determine the loads, the
bearing capacity of the soils, and then design an
underpinning to support the structure with a
minimum of settlement.
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Underpinning

» Excavation area was approximately 65 feet by
220 feet by 30 feet deep. Adjacent to the station
were historic structures, a corporate
headquarters, and a large, four story urban
shopping mall. A combination of drilled in soldier
beams, tiebacks and hand dug underpinning
piers were designed to control the settlement of
the adjacent structures. The construction
required the installation of 105 drilled in soldier
piles and 198 soil tiebacks.

Underpinning

Schnabel Foundation Company designed and installed a shoring
and underpinning system for the Legion of Honor Memorial built in
1922, The construction of new galleries underneath the existing
courtyard required shoring the perimeter of the building with
conventional soldier beams, tiebacks and lagging.

The courtyard colonnades, the entrance arch and the porch
structure of the building needed to be supported during construction.
It required underpinning a total of 46 columns with load of up to
250,000 pounds. Underpinning of the columns was done with a
variety of systems including hand-dug piers, The project was
complicated by the discovery of an existing graveyard underneath
the building - approximately 700 coffins were removed by
archaeologists. The shoring and underpinning systems performed
gaxtll;emely well with settlements on average lower than 1/4 of an
inch.

» California Legion of Honor - San Francisco, CA
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Underpinning

» To allow foundation construction 50 feet below
original grade, Schnabel Foundation Company
designed and constructed a tieback
underpinning and sheeting system to support
existing tunnel columns, each loaded with up to
900 kips of roof and traffic loads.

Where rock was encountered above sub grade,
the underpinning was protected by line drilling

and rock bolting the exposed face
» Mellon Bank - Philadelphia, PA

XV. Cofferdam

» Provides a means to construct a large
structure “in the dry” when working in
rivers or oceans

— Construct circular cells from sheet pile to
encompass work area

— Fill in cells with gravel to withstand exterior
pressures of water

— Dewater interior area and start construction
— When complete reverse procedure
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XVI. Soil Mixing

Strategies

* GL & Completed Operations

— Prejob survey

» Written

* Video/pictures

— Can’t get everything

— Vibration monitoring
— Telltales
— Benchmarks

* Horizontal

* Vertical
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Strategies

— One Call System

« Workers Compensation

— Trench Protection
» OSHA Special Emphasis Program

Where would the “Tower” be if we
had “Today’s Technology” ??
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Web Site Resources

Case Foundation
— www.casefoundation.com

G. Donaldson Construction Co.
— Gdonaldson.com

Hayward Baker Geotechnical Construction
— www.haywardbaker.com

Layne Geo Construction
—laynegeo.com
— www.nicholoson-rodio.com

Website Resources

Menard Soltraitement

— Menardusa.com

Nicholson

— www.nicholoson-rodiao.com

Occupational Safety and Health Administration
— www.osha.gov

RKK Soilfreeze Technologies

— www.cryocell.com

Schnabel Foundation Company

— Schnabel.com
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Website Resources

Trevilcos Corporation
— www.treviicos.com

Thanks and Credit to:

Case Foundation

G Donaldson Construction Co.

Hayward Baker Geotechnical Construction
Layne Geo Construction

Nicholson- a Rodio Group Company
Menard Soltraitement

Thanks and Credit to:

Occupational Safety and Health
Administration

RKK-Soilfreeze Technologies LLC
Schnabel Foundation Company
Treviicos Corporation
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