PROJECT PROFILE
CONSULTING SERVICES FOR INNOVATIVE LOCK AND DAM REPLACEMENT
The team of Bergmann Associates, Ben
C. Gerwick, Inc., and D’Appolonia was
retained by the U.S. Army Corps of
Engineers, Pittsburgh District, to provide preliminary and final design services for replacement of lock and dam
structures on the Lower Monongahela
River Navigation System. The overall
project entailed (1) replacement of the
fixed crest dam at Locks and Dam
(L/D) 2 near Braddock, PA with a gated
dam; (2) construction of new larger
lock chambers upstream at L/D 4 near
Charleroi, PA; and (3) permanently removing the existing L/D 3.
At L/D 4, conceptual designs were developed for replacement of the land,
river, approach and guide walls for the
two existing navigation locks. Innovative design alternatives investigated by
D’Appolonia included two tied-back
land wall options, five methods for constructing the river walls, three methods
for constructing the approach guard
walls, and further development of a
plan for constructing the new guide
wall. A stabilization design for the existing lower guide wall was also evaluated. Innovative construction concepts
evaluated included tied-back walls,

Segment one of L/D 2 being floated into position over pre-drilled caisson foundations.

concrete-filled sheet pile cells, internally-braced cofferdams, lift-in and
float-in construction, and precast panels. D’Appolonia was also responsible
for designs of permanent ground anchors and large-diameter drilled shaft
foundations at L/D 4.
Final design for replacement of the dam
at L/D 2 was based upon innovative

“in-the-wet” construction methods that
entailed (1) construction of the dam in
two segments in a dry dock downstream from the dam site, (2) towing
the two segments one at a time to the
dam site, (3) submerging and anchoring
the two dam segments onto drilled shaft
foundations, and (4) outfitting the dam
with additional structural, mechanical
and electrical components on site.
D’Appolonia’s responsibilities related
to L/D 2 included design of the structure foundations, under-base drainage
system, alignment mooring elements,
and evaluation of drilled shaft load test
results. D’Appolonia also provided engineering support on an as-requested
basis during construction of the dam.
The replacement of the existing dam at
L/D 2 on the Monongahela River with a
new float-in, gated structure was featured in several national publications
including Engineering News Record.
The Braddock Dam replacement project
was recognized for its successful implementation of numerous design innovations, as reflected by being an international finalist for the 2004 ASCE
OPAL Award and being selected as the
2005 Project of the Year by the Pittsburgh Section of ASCE.

Upstream view of completed USACE L/D 2 near Braddock, PA.

