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y how to design
|Stant structures?

e | ocal tsunamiswill arrive before thereis
time to evacuate

e Vertical evacuation structures would be
worth the cost to save lives



y role

ural / tsunami information
, build, and run atsunami experiment
» Collect velocity and depth data

 Analyze data and compare it with Harry
Y eh’s model




Js to Know:

open ocean
= |ots of energy

e Energy is concentrated in shallower water
e Energy concentrated on headlands

e Bays can magnify tsunami

e Tsunamis are shallow water waves



Wavelength

Regular wind-generated wave
Speed: 10-20 mph

Wind waves

— Period =5-20 sec

— Wavelength = 100 — 200 m
Speed: 450-650mph |® Tsunami
— Period = 10 — 120 minutes

—‘— R Al O° °00 km or

more

Tsunami in deep ocean

Tsunami approaching shore
Speed: 30-200mph




eling a shallow water
Ve mean?

erity (wave speed) =/ gravity * ocean depth
— Important to know bathymetry

e energy lossinversely related to wavel ength
— Longer waves lose | ess energy
— Tsunami can travel great distances



Areas of Tsunami Reasear ch



deling

. breakwater etc...

— Geological cluesto ancient tsunamis
 |nundation mapping
— Where to apply tsunami building codes

e Forecasting
— What will make tsunami and when



Tsunamis cause large forces

> Factors affecting

' tsunami force

e ° Placement of building

e = * Floating projectiles

i ramming buildings
e Whether or not the

structure |l ets water
through






Damage From Projectiles

e
e

\

 Theforce of —
moving water on —
a structure 1s41Q
the only thing that
will cause

damage 4




do well In tsunami

rete buildings
— : rewell

 Houses on poles
— lets water through

e Buildingswith open first floors
— Hotels with open |obbys



It Isimpractical to design for all
tsunamis




Runup and run down depth

Water depth



Theoretical velocity in tsunami

Note maximum vel ocity
happens slightly offshore
during rundown

U = velocity



Area of maximum force

Water depth * velocity™2 = force

M aximum force occurs
slightly offshore during
drawdown

Offshore structures get
hit hardest

-Piers

-Breakwaters



Experimental setup



L inear wave flume



My Experiment



Acoustic Doppler Velocimetry

Uses sound reflections to
obtain a 3 dimentional view
of velocity



Resistance wave gages

Uses the variation in
electrical resistance
between two probes
to obtain water depth

Must be calibrated
frequently for more
accurate readings



Following waves

e

* Note repeatability of waveform



Overlapping of runs

Don't try to read table below ;)

ey run8 deep

1L




X = 4.5 meters (offshore)



X = 0.0 meters (shoreline)



X =-1.0 meters (on land)


















