PROJECT PROFILE
EMSWORTH DAM — FINITE ELEMENT MODELING OF ABUTMENT WALL SYSTEM
D’Appolonia performed a numerical
analysis and Value Engineering (VE)
assessment of a stabilization plan for
the Emsworth Main Channel Dam Left
Abutment Wall for the U.S. Army
Corps of Engineers (USACE). Because
of the USACE plan to permanently
lower the riverbed in front of the existing left abutment wall by up to 30 feet
as part of scour protection improvements below the dam apron, a stabilization system of micropiles and rock an-

Emsworth Main Channel Dam on the Ohio
River. Work occurred at the left abutment
shown in the background.

chors through the existing left abutment
wall and a new combination wall downriver from the existing abutment wall
were planned.

As part of the
Independent
Technical
Review (ITR)
process,
it
was
determined that it
would likely
be cost effective to design
the stabilization of the
existing left
abutment
wall and new
combination
wall as a single integrated
system.

Construction work at left abutment wall of Emsworth Dam

D’Appolonia performed twodimensional finite element modeling of
the proposed integrated wall system for
four individual load cases associated
with construction and operation conditions. The modeling of the wall system
was performed using the computer program PLAXIS V8, a two-dimensional
finite element program developed specifically for the analysis of deformation
and stability in geotechnical engineering applications.
The walls were modeled in two dimensions assuming that plane strain condi-
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tions were present along an axis parallel
to the face and base of the abutment
wall. Soil Layers and zones were modeled as clusters occupying volume in
the model. The existing abutment timber piles, sheet piling, micropiles, and
the combination wall “king” piles were
modeled as beam elements that do not
actually occupy space, but provide stiffness along lines of nodes with defined
material properties. Interface elements
were generally included along the beam
elements and back boundary of the
abutment wall to model the imperfect
shear transfer along structure elementsoil contacts. Rock anchors were modeled as node-to-node spring elements.
Based upon the results of the finite element analyses, the required structural
material specifications and layout were
determined such that the integrated wall
system would be stable and structural
elements would not be overstressed
under all of the evaluated design load
cases.
D’Appolonia’s analytical studies enabled modifications to the original design that resulted in an estimated
$450,000 in savings due to a reduction
in the number of rock anchors and additional cost savings associated with the
refined design of the combination wall.

Plaxis finite element model of integrated wall system at Emsworth Dam.

