NEESWood Capstone Tests Project Overview

Colorado State University and Simpson Strong-Tie are participating in an unprecedented research event to highlight the importance of earthquake-resistant construction around the world. The NEESWood Capstone tests will recreate a series of earthquakes on the world's largest shake table.

The project features a full-scale seven-story, 40- by 60-ft. condominium tower with 23 one- and two-bedroom living units and two retail shops on the ground level. In June, the tower was lifted onto Japan's massive E-Defense (Earth-Defense) shake table, which simulates the ground motions of an earthquake.

The seven-story building is being subjected to three tests—from 6.7 to 7.5 magnitude earthquakes (for comparison, the 1994 Northridge, California, earthquake was 6.7). The first two tests took place on June 30 and July 6. The final and strongest test will occur on Tuesday, July 14. As the world's largest full-scale test ever attempted, this event is intended to help researchers validate new design methods for mid-rise, wood-framed buildings in urban, earthquake-prone areas, which ultimately will improve the construction and safety of wood buildings in the U.S.

The Hyogo Earthquake Engineering Research Center, nicknamed "E-Defense," is a 3-D full-scale earthquake testing facility located in Miki City, Japan, just north of Kobe. Its shake table measures approximately 65 by 49 ft. and can support building experiments weighing up to 2.5 million pounds. The project's condominium tower weighs nearly a million pounds.

The building is outfitted with Simpson Strong-Tie products, including steel special moment frames on the first floor with Anchor Tiedown Systems (ATS) and metal connectors to restrain the six stories of wood above. Honolulu-based Maui Homes USA is the contractor for the project and is supported by key technical collaborators at the U.S. Forest Products Laboratory, FPInnovations Forintek Division in Canada and Japan's National Institute for Earth Science and Disaster Prevention.

The NEESWood Capstone Tests are the culmination of five universities and a four-year $1.4 million grant from the National Science Foundation to develop a new design approach for taller wood-frame buildings in urban, earthquake-prone areas. Co-investigators funded by the NSF NEESWood grant include CSU, Texas A&M University, SUNY-Buffalo, RPI and University of Delaware. Additional project contributors include the Provincial Government of British Columbia, the American Forest and Paper Association and numerous material contributors, including Stanley Bostitch, and Strocal Inc.
NEESWood Capstone Tests Q&A
What are the NEESWood Capstone tests in Japan?

The NEESWood Capstone tests are a series of earthquake tests on the world's largest shake table in Japan. The project features a full-scale seven-story, 40- by 60-ft. condominium tower with 23 one- and two-bedroom living units and two retail shops on the ground level. The building is being subjected to three tests—from 6.7 to 7.5 magnitude earthquakes—with the strongest test occurring on July 14.
What is the significance of this test?

The National Science Foundation estimates more than 75 million U.S. citizens in 39 states live in areas at risk for earthquake devastation. Currently, midrise wood-frame buildings of six or seven stories are rarely permitted in earthquake-prone areas.
How will the test help the industry and consumers?

Using the results of the testing this summer in Japan and smaller tests in the United States over the past three years, scientists can possibly design strong, safe midrise wood-frame buildings – six or seven stories – that could withstand earthquakes of a major magnitude on the Richter scale. Wood buildings are less expensive and quicker to build, and wood is the only building material that is truly a renewable resource.

Why is Colorado State University leading the project in Japan?

Professor John van de Lindt at Colorado State University, based in Fort Collins, Colo., is the principal investigator on the project. The project is made possible because of a four-year, $1.4 million grant from the National Science Foundation That grant is a collaboration between five universities, including Colorado State, Texas A&M University, RPI, University at Buffalo, and University of Delaware.
Is this the first test of its kind?

No. This is the largest Capstone test in a string of tests that have occurred over the past four years. Smaller tests have occurred on earthquake shake tables at SUNY-Buffalo and Colorado State University.

Who is Simpson Strong-Tie?

For more than 50 years, Simpson Strong-Tie has focused on creating structural products that help people build safer and stronger homes and buildings. Considered a leader in structural systems research and testing, Simpson Strong-Tie products are recognized for helping structures resist high winds, hurricanes and seismic forces. The company is one of the largest manufacturers of connectors, fasteners, fastening systems, anchors and lateral-force resisting systems in the world. For more information, visit www.strongtie.com.

How is Simpson Strong-Tie involved in this project?

Simpson Strong-Tie is one of the key collaborators involved in this project with Colorado State University. As a recognized leader in seismic research and testing, Simpson Strong-Tie has extensive experience in structural product design and building technology. The company designed and provided many of the structural products used in the Capstone building, including the steel special moment frames used to brace the first floor, and metal connectors and anchor tiedown systems to restrain the six stories of wood above. These products and design methods are intended to increase the strength and safety of the building and minimize damage.

What is E-Defense?

E-Defense stands for Earthquake-Defense, which is the nickname for Japan’s earthquake shake table at its Hyogo Earthquake Engineering Research Center. Used for national research purposes in Japan, it is part of a worldwide network of earthquake shake tables. The shake table is the largest in the world with the platform measuring approximately 65 feet by 49 feet. The table can support building experiments weighing up to 2.5 million pounds. The project's condominium tower weighs nearly a million pounds.

What does NEESWood stand for?

Network for Earthquake Engineering Simulation. The National Science Foundation created the George E. Brown, Jr. Network for Earthquake Engineering Simulation (NEES) to improve our understanding of earthquakes and their effects. NEES is a shared national network of 15 experimental facilities, collaborative tools, a centralized data repository, and earthquake simulation software.

