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Summary

The General Rafael Urdaneta (GRU) Bridge is one of the pioneering cable-stayed structures in the
world and one of the largest in Latin America, extending over 8 kilometers. Designed by Riccardo
Morandi, it opened to traffic in 1962. The main features of the bridge are the seven 240-meters
cable-suspended spans. The rest of the structure is composed of 134 piers, supporting simple
supported spans. Each of these consists of four prepressed girders, tied transversely by five
diaphragms: two located at the ends of the beams and three evenly spaced within the span. It
February 2010, a settlement of one of the simple supported spans was observed over Pier 27. After
a visual inspection of the structure it was noticed that the support of one of the beams was out of
place and the beam was “hanging” from the end diaphragm. An emergency retrofitting program was
conducted, and the supports of the affected span were replaced. A portion of the deck had to be
uplifted with flat-jacks which applied more than 200 tons to allow for the change of supports. This
paper will present a description of the bridge, including the structure and foundations, the damaged
caused by the loss of support of one girder and the retrofitting process.
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1. Bridge Description
An aerial picture of the GRU Bridge is shown in Figure 1.

The failure of the roller occurred at Pier 27,
which is shown in Figure 1. A Sketch of the
span resting on Pier 27 is shown in Figure 2,
including a plot of the typical supports used in
the bridge and a picture taken from the
original structural drawings. Typical deck
cross-section is shown in Figure 3. Prestressed
girders, spaced at 4.5 m are the main
components of the deck.

Fig. 1: Aerial view. Bridge General Rafael
Urdaneta (www.correodelorinoco.gob.ve)

Most of the bridge is founded on layered deposits of loose sands, silts and dense sands, and
normally consolidated clays. Driven and bored piles, up to 6 feet in diameter and 100 feet long
transfer the loads to the soil.
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