PROJECT PROFILE
REMEDIATION OF BRIDGE DISTRESS CAUSED BY SLOPE MOVEMENT
The Canoe Creek Bridges are dual,
multi-span structures that carry Interstate 80 over Canoe Creek near Knox,
Pennsylvania. During an inspection of
the bridge structures, significant distress was observed at the east abutments of the bridges and in particular at
the piers located adjacent to the east
abutments. The bearing structures on
top of these bridge piers had displaced
laterally, allowing the main bridge girders to move downward threatening the
stability of the entire structures. D’Appolonia was retained to perform a forensic study of the situation and to provide an assessment the cause.
D'Appolonia planned and carried out a
site subsurface exploration program and
obtained samples for geotechnical laboratory testing. These programs comprised conventional drilling and sampling, pressuremeter testing, and laboratory consolidation and strength testing, for identifying the cause of the distress to the bridges and assessing remedial alternatives.
We determined that the underlying reason for the observed problems was instability of the embankment adjacent to
the east abutments of the twin bridges.
This slope was gradually displacing
away from the abutments causing the

bases of the nearby
bridge piers to displace
away from the abutments, and thus leading to a rotation of the
bearing structures on
top of the piers of
about 30 degrees.
D’Appolonia performed a value engineering (VE) study to
determine the most
economical alternative
for stabilizing the
bridge piers and ultimately the bridges
themselves. Several
concepts were considered, and the most attractive alternative
from a cost standpoint
was determined to be
Rotated girder bearing at top of pier adjacent to east abutment.
flattening the slope
below the east abutment, extending the the twin bridges was successfully stalength of the two bridges to accommo- bilized. The use of spread footings to
date the flatter slope, and supporting the support the new abutments resulted in a
new east abutments on spread footings total cost savings of more than $90,000
rather than the conventional practice of as compared to the lowest cost alternative using piles.
supporting them on piles.
This approach was implemented at the
Canoe Creek Bridges and the approach
slope adjacent to the east abutments of

Tilted bridge pier resulting from lateral
displacement of abutment slope.
Reconstruction work on one of the two spans of the Canoe Creek Bridge on I-80.

