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Large Eddy Simulation for tsunami flows

LES, too large computation?
- may be, to simulate the entire tsunami propagation
- but not, to obtain local flow around structures

Turbulence accurately represented compared with
more established RANS models?
- need examination

Which model?
- VLES, MILES, VMS, ILES, TDNS
- DES, Hybrid, URANS, TRANS, PANS

Which code?
- commercial, open source, in-house
- Kobe University version, KULES



Outline

Brief explanation of KULES

Basic performance

Application to tsunami flow around bridge deck
Application to tsunami past seawalls and scour

Further improvements and development



Kobe University Large Eddy Simulation

A Staggered grid on rectangular coordinates
A HSMAC algorithm for pressucdree-surface
A Single phase flow with smooth free surface defined by depth function
A Wallstress model with Smagorinsky (and other)-gutol models
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KULES
Some detalls ahumerics

1. Time integration
U*_Un1+u%7lpn1+ (fnl nl)_%(fcn-2+fvn-2)8

similar egns. %:or V¥, W*
2. Fluid cell marked , , iterative correction op, u*,v*,w* HSMAC

P"=p+dp, p=- Wm W =1/(Dx,*+1/ Dy>+1/ Dr2)), D*=divergence
u" =u" + Dt gp/Dx,

f. convective, f, diffusion
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4. Fluid cell next to solid, #; in f, is calculated by 0 - O _?@Q @ Soldee
Velocity
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. -2
- eain &Y% 4 g2ky Zu
Camghn=, +BHT¢1OQ and="*%2 10 Smooth loglaw
c, = a4 5" KU o1 00and Bl <10 Smooth linear law
g8n H n n

2
—CanZic? ku Rough loglaw
C, 8Aln cCy . o, 2100



Basic operchannel high Re, smooth/rough surface flov
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Non equilibrium flow: supercritical flow over a drop

. DORUMAX {(b) Case ST-25, Fr=1.40
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Application to simplified tsunami flow past a
girder bridge

_ Nodamura bridge deck displaced by tsunami flow configuration for LES
Y sea
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