Strengthening Paudeéze bridges decks using UHPFRC struts

Philippe MENETREY Lionel MOREILLON Maléna BASTIEN-MASSE

Dr es Sc. EPFL Dr Univ. Paris-Est Dr es Sc. EPFL

INGPHI SA INGPHI SA INGPHI SA

Lausanne, Switzerland Lausanne, Switzerland Lausanne, Switzerland
phm@ingphi.ch lionel.moreillon@ingphi.ch mbm@ingphi.ch

He received his degrees from EPFL, He received his PhD from Université She received her degrees from
Switzerland and  University of Paris-Est in France. Since 2012, he is Polytechnique Montréal, Canada and
Colorado, United States. In 2004, he project manager at INGPHI and is EPFL, Switzerland. Since the 2016, she
opened INGPHI, an office specialized specialized in rehabilitation and works for INGPHI in Lausanne, as a civil
in the design of bridges and large strengthening of existing structures. engineer and UHPFRC specialist.
buildings.

Contact: central@ingphi.ch

1 Abstract

Paudéze bridges are two 400-m long parallel highway bridges located in Switzerland and opened to traffic in
1974. After over 40 years of service life, both bridges must be completely rehabilitated and strengthened while
constantly maintaining 2 traffic lanes in both directions.

The bridge deck slab was strengthened using UHPFRC (Ultra-High Performance Fiber Reinforced Concrete)
struts. These inclined struts connect the end of the deck slab cantilever and the box girder web, forming a
Warren truss. They thus reduce the bending moments in the deck slab and the existing steel reinforcement
could be kept.

The joint between the prefabricated UHPFRC struts and the existing concrete web is done through a cast in-
place UHPFRC beam, without any mechanical connection. Forces go through the joint and into the web by a
combination of friction and compression forces.

Various experimental tests and numerical simulations confirmed the feasibility of this solution. In particular,
the UHPFRC-concrete web connection, the UHPFRC-UHPFRC connection and the global behavior of the strut
were tested and modelled.

The strengthening of the bridges decks took place between 2017 and 2019. The developed solution, using
UHPFRC struts, was shown to be very effective to strengthen the deck and creates a rhythm in the structure.
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The deck of both Paudeze bridges is a box-girder described in [1]. Therefore, a complete
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