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Programs has supported knowledge-building and effective practices in
transportation in the United States and other countries. One example
is the United States-Japan Bridge Engineering Workshops. These
workshops have helped the United States share information on ductile
structural designs with Japan. In turn, Japan has shared information
and data on performance of their bridges following earthquake and
tsunami events. Japan and the United States have also engaged

in several cooperative research programs on topics such as
experimental verification of seismic performance of bridges

and experimental/numerical modeling of tsunami effects.’

Products to come from this collaboration include three 2021 Oregon
Department of Transportation reports for the Transportation Pooled
Fund study TPF-5(307), “Validation of Tsunami Design Guidelines
for Coastal Bridges,” partnering with FHWA and the States of Alaska,
California, Hawaii, Oregon, and Washington.? A draft design guide
was adopted by the American Association of State Highway and
Transportation Officials (AASHTO).® Relationships built during

the United States-Japan workshops were leveraged to create the FIGURE 1. UTATSU OHASHI BRIDGE LOCATED ALONG

Transportation Pooled Fund Study, TPF-5(307). This study produced JAPAN'S NORTHEAST SHORE WAS SEVERELY DAMAGED,

probabilistic tsunami hazard maps for highway bridges for five western (NCLUDING SUPERSTRUCTURES WASHED OUT BY THE
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information, and loading calculations for bridges subject to tsunami
effects. The reports cite findings from the 2011 Tohoku Earthquake in

Japan, which provided critical information on how bridges performed FHWA also conducted additional experimental and

under the impact of the tsunami wave. The reports also cite papers numerical research at its Turner-Fairbank Highway

from Proceedings of the 29th and 30th United States-Japan Bridge Research Center partnering with Argonne National
Engineering Workshops, Study on Tsunami Wave Force Acting on a Laboratory, to develop methodologies to estimate potential
Bridge Superstructure, Hybrid Testing of a Prestressed Girder Bridge scour effects following tsunamis. A milestone of the

to Resist Wave Forces, and Effect of Fluid-Structure Interaction on United States Tsunami strategy is the publication of the
Connection Forces in Bridges Due to Tsunami Loads. AASHTO Guide Specifications for Bridges Subject to

Tsunami Effects.
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International Collaboration Improves Earthquake and
Tsunami Hazard Mitigation in the United States

CAUSES AND EXAMPLES OF TSUNAMIS

Tsunamis are long-period waves caused by an underwater disturbance
such as a volcanic eruption, earthquake, or landslide. It is commonly
miscalled a “tidal wave."

+ The Boxing Day Tsunami of December 26, 2004 in the Indian Ocean
was one of the worst natural disasters of the past century. The
tsunami waves reached up to 100 feet high on land, and killed over
220,000 people, destroying entire cities and villages.®

-+ The 2011 Great East Japan (Tohoku) Earthquake triggered
massive tsunami waves, which pushed seawater as far as 6 miles
(9.7 kilometers) inland.” The waves reached up to 130 feet® and more
than 300 bridges were washed away by the tsunami (see Figure 1).°

COMMUNITY RESILIENCE FOLLOWING
EARTHQUAKES AND TSUNAMIS

U.S. Strategy
- Lifeline Objectives:
o Provide for public safety in the event;
o Provide transportation facilities critical to life support functions;
o Reduce the economic impact to the extent reasonable; and
o Provide emergency response following the event.

- Lifeline Resiliency Requirements:
o Post-event functionality;
o Seismic and tsunami design for Recovery and Critical bridges; and

o Assessment of geotechnical hazards such as liquefaction, lateral
spread, landslide, etc.™

Japan Strategy"’

- Tohoku area (practical example following the 2011 Tohoku
Earthquake and Tsunami)

o Rehabilitation of affected areas; and

o Opening of emergency transportation network to traffic.
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*The Puyallup River bridges on I-5 are currently
under or planned for construction. Additionally,
a few key overcrossings are also planned to be
retrofit in these segments.
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