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Assessing the Load Capacity
of Oregon’s Aging Bridges

STEVEN M. SOLTESZ

regon underwent a boom in bridge con-

struction during the 1950s and 1960s—

the era of building the Interstate

highways. The bridge of choice in Ore-
gon was the cast-in-place, reinforced concrete deck
girder (RCDG) bridge, following the specifications of
the American Association of State Highway Officials.!
In the early 1960s, other states started to build
bridges with prestressed concrete. But because of its
success with the model, Oregon continued to con-
struct RCDG bridges in accordance with the design
codes.

Problem

The design specifications for RCDG bridges 50 years
ago were based on truck loads and traffic volumes that
were much lower than those in traffic today. In addi-
tion, the accepted practice at that time did not con-
servatively account for the stresses that beams must
accommodate in service. As a result, cracking is com-
mon in Oregon’s Interstate-era RCDG bridges.

The situation became a priority for the state in
2001, when in-depth inspections revealed the extent
of the problem. Of the 555 RCDG bridges owned by
Oregon, 487 had structural cracks.

The understanding was that the stresses in some of
the reinforcing steel in a cracked reinforced concrete
girder could be large enough to cause failure in certain
circumstances. In addition, engineers were concerned
that the repeated opening and closing of cracks caused
by traffic could lead to metal fatigue in the steel rein-
forcement. Fatigue failure was particularly worrisome,
because no visible warning would precede the fracture
of an embedded steel bar.

More cracks and wider cracks were considered
indications of greater damage and of reduced load
capacity. Consequently, the number of bridges with
load restrictions increased rapidly as the extent of the
problem unfolded, growing from 68 bridges in 2001 to
140 in 2003. Billions of dollars would be needed to

! As of 1973, the American Association of State Highway
and Transportation Officials. Standard Specifications for
Highway Bridges, published since the mid-1920s, is now in
its 17th edition.

/ :
Cracked RCDG bridges were instrumented and
monitored.

repair and replace bridges to maintain freight mobility
and highway safety.

Solution

In 2002, the Oregon Department of Transportation
(DOT) contracted with Oregon State University to
investigate the load capacity and fatigue damage of
cracked RCDG bridges. The researchers installed
instruments on in-service bridges to determine the
stresses on the steel reinforcement in cracked girders.
The measurements were made for weeks under ambi-
ent traffic conditions and with truck loads of known
axle weights. The data were used in computer models
and were incorporated into the laboratory portion of
the research.

Replicas and Ratings

The researchers constructed full-size replicas of the
vintage girders. The replica beams followed the detail-
ing and construction practices of 50 years ago, and
concrete and steel were specially ordered to approxi-
mate the lower materials strengths of that era. Internal
and external sensors were incorporated to monitor
the behavior of the beams during the tests.

The replica beams were precracked and loaded to
the point of failure, following a protocol that charac-
terized the beam behavior at several load levels. Some
beams were subjected to 2 million load cycles—the
equivalent of 50 years of heavy truck traffic—before
loading to failure.

The research results conclusively indicated that the






