PROJECT PROFILE
VALUE-ENGINEERED MICROPILE FOUNDATION ALTERNATE
The Gene Hartzell Memorial Bridge
over the Lehigh River was planned by
the Pennsylvania DOT as part of a program to improve and extend PA SR 33.
The four-span, 1,870-foot-long bridge
was constructed in an area characterized by complex and problematic subsurface conditions.
D’Appolonia teamed with a micropile
constructor to Value Engineer (VE)
foundation designs for two of the five
bridge piers (Piers 2 and 4) where subsurface conditions were especially challenging. Subsurface conditions in the
area are characterized by steeply dipping, overturned strata and karst features (solutioned channels and caverns).
The original foundation designs for the
other three piers (Pier 1 – large diameter drilled shafts, Pier 3 – driven H
piles, and Pier 5 – spread footing) were
constructed as planned, but following a
supplemental subsurface exploration
conducted during the construction
phase, it was recognized that constructing large-diameter drilled shafts for
Piers 2 and 4 would greatly exceed the
projected cost and schedule.

oped most of their vertical resistance
through side shear in rock. Pile load
capacities were verified by static load
testing in which selected micropiles
were satisfactorily loaded to more than
two times the design load. Although
the VE design replaced each drilled
shaft with four drilled micropiles, drilling production rates greatly increased
and material costs dropped.
D’Appolonia’s VE designs were approved and implemented by PADOT
resulting in an estimated $200,000 savings in construction costs as compared
to the original bid amount without accounting for escalation in costs related
to construction in the in-situ subsurface
strata. Implementing the VE design also
saved at least three months in construction time, allowing the general contractor to meet schedule milestones.

D’Appolonia’s VE design consisted of
replacing the 48-inch-diameter drilled
shafts with 9 5/8-inch-diameter micropiles. The design employed highstrength (80 ksi) steel pipes that devel-

ABOVE and LEFT: Construction of pier
foundation design incorporating micropiles
in place of large-diameter caissons.
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Post-construction aerial view of the Gene Hartzell Memorial Bridge (PA SR 33).
(Aerial photographs by Robert A. Dawson)

