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CHACAO BRIDGE PROJECT

Puente de Chacao
Extension total: 2.635 metros
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Torre central : Canal de navegacién: i Torre Norte
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VIDEO FROM A FIXED POSITION

Source: Horacio Parragué
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MOTIVATION

CHACAO BRIDGE PROJECT
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MOTIVATION

CHACAO BRIDGE PROJECT
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CONCEPTS

NUMERICAL MODELING OF TIDE - TSUNAMI

= Tsunami

(constant tide)

= Linear superposition tide —tsunami (composite)
(both are independent)

"= Coupling tide —tsunami (full)
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P ORE PHYSICS & COSTS
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CONCEPTS

NUMERICAL MODELING OF TIDE - TSUNAMI

LOCALVOLUME ADVECTIVE
CHANGES FLUXES OF MASS
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CONCEPTS
NUMERICAL MODELING OF TIDE - TSUNAMI
u, = U.cos(6,) 10
o —(th) = 5= (hU,?[cos(26,) — 11)
i, = U,,cos(6,,)
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TIDE MODEL

Table 2: Data sources used in calibration of the tide model in 2000. Table 1: Tidal constituents
. Latitude - Availability Corsiiend Amplitude Period
Type Station loneilioe Location o [m] [hr]
S——— M2 0.2423 12.421
. 41°29'06" ; ol 0.1005 25.819
Elevation (1) Puerto Montt Open coasts Since 1999 : :
72°57'39" W P 52 0.1128 12.000
o 4Q K2 0.0307 11.967
: 41°48' S 23/07/2000
2
Elevation Tique 73994' W Canal Chacao 06/09,/2000 N2 0.0464 12.658
K1 0.1416 23.934
. . 41°48' § 03/12/1999 P1 0.0468 24.066
2 %
Hlevation Be-] 73°32' W canal Chacao 24/01/2001 Qi 0.0193 26.868
0491 Mf 0.0417 13.661
Elevation 2 Carelmapu 743102:3 \fv Canal Chacao ;g;g}ggg? Mm 0.0220 27.555
Ssa 0.0194 182.621
(1)  Measurements by SHOA, available at www.sealevelmonitoting.com
(2) Measurements by ICUATRO-COWI (2000)
on oJhu OJhv
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RUPTURE MODEL
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Fuente: Fujii & Satake (2012) Kenji Satake
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TIDE — TSUNAMI INTERACTION

TIDE LEVEL
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TSUNAMI MODEL ELEVATION SPEED

m] 4
Surtace elevation [m] Curert speed [n/s]
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TIDE — TSUNAMI INTERACTION

SURFACE ELEVATION

FULL MODEL

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
t [s]
COMPOSITE MODEL

5 -
Surface elevation I .

is sensitiveto @ R
fide level -

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
t [s]




Universidad

TIDE — TSUNAMI INTERACTION

CURRENT SPEED

Drag forces
generatedby
tsunami are
duplicated

!

*
* * .
A deValparaiso
CHILE
F1921
F1923
F2001
F2003
F2005
FULL MODEL F2007
12 T ! T T T ' ! T T ' T
T e
= : ; v : : .
%
g 6
3 4
2 : \ %
0 - TS, N <. P —— -
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
t [s]
COMPOSITE MODEL ‘
12
10
w8
==
E Gl e et g SN e
3 4
2 ST B AT TN MK G sk Fiaaeiatn R SRR i BN il e A
0 _—|"—-i~l\“«

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000
t [s]




At [s]

TIDE — TSUNAMI INTERACTION

ARRIVAL TIME

= \ery sensisitve to tidal flow direction
= Not sensitive to tidal level
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FINDINGS

MOST RELEVANT...

= To well studied uncertainties (e.g. source, bathymetry, model), we add
uncertainty associated with earthquake time (and its relation with the tide) and
modelling approach.

= Tides play a significant role in tsunami propagation in highly energetic channels.

= Hydrodynamic patterns differ significantly among approaches:
= Tsunami model is less conservative in both velocities and amplitudes
= Composite model provides larger velocities

=  Full model yields higher amplitudes, specially in shallow areas

= Time of arrival of the leading wave is sensitive to the direction of the tidal
current and less sensitive to tidal level and speed
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