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Earthquake Test to Shake Down Shipping Cranes
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Container cranes are used to load and unload ships in ports and are critical to port operations. Past earthquakes have highlighted the
vulnerability of container cranes to damage from even moderate earthquakes.

During the 1995 Kobe, Japan, earthquake, a considerable fraction of the container cranes at the Port of Kobe either collapsed or were
damaged beyond repair, leading to significant economic losses for the port and the surrounding region.

Cranes are unique structures and replacement of a failed structure can take more than a year. Their continued operation after an
earthquake is critical to the continued operation of the port as well as post-disaster recovery for the region in which it is located.

Despite their importance, the seismic performance of cranes has not been studied in the United States, until now. A new study is
underway as part of an NSF Network for Earthquake Engineering Simulation (NEES) Grand Challenge project.

Several types of earthquake-induced damage are common in container cranes. The first type of damage occurs when earthquake ground-
shaking causes the crane to derail. A derailed crane cannot be used, but it only takes several days to replace the crane on the rails. The
second type is localized structural damage to the crane. This is more severe because the damaged portions must be repaired or replaced,
which may take several months. The most severe type of damage is collapse, which requires that the entire crane be replaced.

To get a better understanding of how container cranes respond during an earthquake, we have designed a one tenth scale model of a
container crane and will be testing it on the NSF NEES shake table at the University at Buffalo, one of 14 facilities for large-scale testing
that are part of NSF's NEES network.

The shake table has the ability to simulate the motions of the ground during an earthquake. The objective of the test is to measure the
response of the crane from small levels of shaking to those large enough to cause the test-crane to collapse. The data collected during
the test will provide information on the likelihood of each type of damage as a function of the level of shaking and will allow us to develop
and verify computer models of cranes.

When damage occurs in the test crane, repairs similar to those used in the field will be made to the structure. The repaired crane will be
tested again to determine how well the repairs perform during subsequent earthquakes. The upcoming test will be the largest ever
performed in the United States and the first shake table test in the world to test a container crane model all the way to collapse.

The information from the test will be used to assess the expected performance of existing container cranes and, if necessary, design
retrofit measures to reduce the possibility of damage during earthquakes. The test results will also be used to develop improved design

standards for future cranes.

Images, video and background information about the project are at http://seesl.buffalo.edu/projects/neesports2/, with new materials
being added as the final test draws closer.

For more information, contact:
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Ellen Goldbaum, University at Buffalo Office of Communications (716-645-4605; goldbaum@buffalo.edu) or Abby Vogel, Georgia Institute
of Technology Research News & Publications Office (404-385-3364; avogel@gatech.edu)

Test Schedule:

Crane assembly: October 19 to 23

Instrumentation: October 26 to November 6

Experiments: November 9 to December 3 (Tests to collapse are expected to begin on November 30
Dismantling: December 7 to December 11

- Glenn Rix, Georgia Tech

Image credit: Glenn Rix, School of Civil and Environmental Engineering, Georgia Institute of Technology
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uno_king wrote: posted 19 November 2009, 3:42 pm ET

Que Bobby Jindal: "The government also wants to spend millions of dollars testing the earthquake-readiness of crane
cranes. People, cranes are birds, when an earthquake strikes, they just fly away".
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