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Abstract

This case study describes a new approach for bridge deck replacement combining the benefits of partial-
depth precast reinforced concrete (RC) panels and cast-in-place cast Ultra-High Performance Fiber
Reinforced Cement-based Composite (UHPFRC) to form the top layer and to fill the joints. The partial-
depth precast deck panels (about 14 cm (5% *°) thick) include the lower rebars and are connected to the
steel or concrete girder by shear studs and cast-in-place UHPFRC joint filling. The layer of UHPFRC with
a thickness of about 40 mm (1%2”’) includes high amount of slender steel fibers (> 3.25% in volume) and
the top rebars. Rigid bond between UHPFRC and precast RC panels is obtained by appropriate surface
preparation of the concrete substrate. Due to the excellent durability of UHPFRC, the cover of the top rebars
in the UHPFRC layer is reduced to 15 — 25 mm (5/8”* to 1°’) which contributes in minimizing the dead
load. In the US, the UHPFRC surface usually serves as riding surface (correction grinding and longitudinal
grooving may be required), while in Europe and Asia asphalt pavement with a thickness of at least 40 mm
(1¥2”°) is placed on top of the UHPFRC.
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Figure 1. Schematic cross section

Installation of the partial depth precast RC panels is very quick. Cast-in-place casting of the UHPFRC joint

filling and the top layer to achieve a fully composite deck usually takes only two casting days. No formwork
is required. Due to the accelerated hardening of the UHPFRC, the bridge can be opened for traffic after 1-

3 days of curing time (temperatures >60°F assumed).

The presented approach is intended to be used to rebuild a bridge in Switzerland in autumn 2019. The case
study of the 26 m long (=85 ft) and 7 m wide (=23 ft) bridge demonstrates the benefits of the system.
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Figure 2. Schematic deck installation and transverse joint detail
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