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F|gure 1 Horsetail Falls Bndge C|rca 1914

The historic Horsetail Falls Bridge is a 60-foot
reinforced concrete bridge that consists of three 20-foot
spans. The structure, built in 1914 at a cost of $1,817,
islocated in the Columbia Gorge, 30 miles east of
Portland. This bridge, like many othersin Oregon, was
not designed to carry the traffic loads that are common
today.
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KEEPING BRIDGES STRONG AND HANDSOME

The bridge was rated by a consultant and was found to
have only 7% of needed shear capacity and
approximately 50% in flexure. Asahistoric structure,
any structural upgrade to the Horsetail Falls Bridge
should not significantly alter its appearance.

Visual evaluation revealed that the bottom of the deck
and beams had many hairline cracks, afew larger
cracks, and some exposed, corroded reinforcing steel.
However, the condition of the concrete and reinforcing
steel was very good, considering the age of the bridge.

SOLUTION

ODOT Research Unit, in collaboration with Oregon
State University (OSU), are continuing to study fiber-
reinforced polymer (FRP) materials as a cost-effective,
structuraly sound methodology for upgrading bridges.
The decision to use this approach was based on the
early findings from this research effort.

The design and analysis for the structural upgrade was
done as ajoint effort between ODOT’ s Bridge
Engneeing Secion and OSU. The prformanceand
durablity monitoring systemwas deigned aroind fiber
optic grain senses. This phag of the workwas doe in
ajoint effort beaweenthe Resarch Unit ard Blue Road
Reseach in Troutdale, Oregon.

Theconposie systemusedfor this projed was
dewelopedand sipplied by Fyfe Corpoation of San
Diego. A locd contrador who wascettified byFyfe
installed the conrposie and working with Blue Road,
installed the sersors (Figure 2

Concurently, theBridge Secton and Resarch Urit
contraded with OSU to buld four full-size bears as
neaty iderticalto thebridge’s originalsas pasble.
One beanwould beusedfor cortrol. The oherthree
would bestrenghenedfor shea, flexue and slea plus
flexurerespetively.
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Figure 2: Shear-Srengthened Beam with Fiber Optic Sensors
under the Fiber Reinforced Polymer

Sincethe Horsetail Falls Bridge is an historic structure,
aspecial cosmetic coat (Figure 3) was placed over the

FRP composite and sensors to match the appearance of
the original concrete.
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Figure 3: The Completed B V\-Ii'[h Cosmetic Coat

Upon completion of the congtruction work, the bridge was
test-loaded, using avehide with known axle weights. Similar
load testing is scheduled for the next two years. Thedata
from the bridge is being compared to laboratory test results
obtained from the full Size beamsthat weretested at OSU.

» Tegsonthefull Sze, fully strengthened beamindicate
that the beam exceeds HS20 | oad carrying capecity.

*  Reaultsfromthebridge, when compared to the
performance of the fully strengthened beam, indicate that
the bridge meets or exceeds HS20 reguirements.

Figure 4: Testing the Full Size Beam at OSU

Bendfits

» The higoric Horstal Fdls Bridge meets or exceeds
HS20 load requirements.

» The gppearance of the dructure was not sgnificantly
dtered.

*  TheOSU dudy provided vdidation of concept.

e The cogt was gpproximatdy one-haf the engineering
estimate for aconventiond repair.

For more information about this project, contact the Research Unit staff:
Marty Laylor, by phone at (503) 986-2850, or via e-mail at harold.m.laylor@odot.state.or.us, or
Steve Soltesz, by phone at (503) 986-2851, or via e-mail at steven.m.soltesz@odot.state.or.us

Oregon Department of Transportation
Research Group
200 Hawthorne SE, Suite B-240
Sadlem, OR 97301-5192

Telephone: 503-986-2700
FAX: 503-986-2844

For more information on ODOT Research Projects
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