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Problem

Bridge structures are generally rated
in accordance with the “weakest link”
principle.  If any of its structural com-
ponents are unable to safely carry a
specified load, a bridge must be
closed, or permitted to carry only
reduced loads.  A large number of
bridges in Louisiana have been posted
with weight restrictions.  Often, these
restrictions have resulted in the loss of
state commerce and an inconvenience
to the public.

In the case of reinforced concrete
bridges, the weakest link is fre-
quently the flexural or shear
capacity of the bridge beams.
Carbon fiber reinforcement
appears to be one method of
increasing the flexural and shear
capacity of existing reinforced
concrete bridge beams.
Strengthening with fiber rein-
forced polymers (FRPs) has
advantages in terms of light
weight, ease of attachment, and a
non-corrosive nature. 

Typical FRP beam reinforcement
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Although prestressed concrete,
post-tensioned concrete, steel
and timber beams can also be
effectively strengthened with
FRPs, this project will only
address the strengthening of
reinforced concrete bridge
beams.

Objective

The objective of this study is to
prove the viability of the FRP
strengthening approach as a
means to strengthen existing
weight-restricted bridges in
Louisiana.  

Description

Two FRP strengthening systems
will be identified for use on
bridges selected by the
Louisiana Department of
Transportation and Development
(LADOTD).  Hand calculations
of candidate weight-restricted
bridges will be performed to
determine the amount and loca-
tion of FRP strengthening neces-
sary to remove the weight
restrictions.  Selection of the dif-
ferent strengthening systems will
depend on cost and probability
of successful implementation.
Data supplied by the manufac-
turers regarding material proper-
ties and behaviors will be veri-
fied beforehand.

In addition to alleviating weight
restrictions for strengthened
bridges, the FRP approach is
also expected to reduce the
range of stresses developed in a
bridge’s reinforcing steel, there-
by increasing the useful service
life for the bridge.

Bridge behavior will be monitored
prior to strengthening, immediate-
ly after strengthening, and periodi-
cally after strengthening.  Strain,
displacement, and acoustic emis-
sion will be monitored in the
short-term to determine dynamic
impact factors.  A long-term moni-
toring system, capable of remotely
transmitting strain and temperature
data for at least ten years, will be
installed and activated.

Implementation
Potential

The long-term safety of weight-
restricted bridges may be substan-
tially increased by implementation
of FRP strengthening.  The useful
life of strengthened bridges will be
significantly extended, with cost
savings to be realized over time.

A cost-benefit analysis of the FRP
strengthening approach will be
conducted. Recommendations will
be given in regard to the feasibility
of future FRP strengthening proj-
ects. Conclusions regarding the
relative performance of different
strengthening systems will be
given.

Above left: Shear strengthening
Above right: Flexural strengthening


