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Physics-based urban earthquake simulation
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Structure A
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SESSENSR
Layer 1 2 3
Vp (m/s) 1,210 1,380 1,770
Vs (m/s) 150 255 490
Density (kg/m?3) 1,500 1,800 1,900
Damping 0.25 (Npax) 0.05 0.005
Strain Criteria 0.005
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displacement of structures (m)

Magnitude of relative

0.3

Magnitude of ground
displacement (m)
0 ,

t=9.5(s)

- . — t=9.0(s)

0 , 0.7 — Time history response of ground and structures
Maximum relative 0 300

. 10
displacement of structures (m) Horizontal magnitude
of Sl at surface (cm/s)

3RTHBEELREEYOHHERBRL-EHCHRE-BEYICELHE

*Physics-based urban earthquake simulation enhanced by 10.7 BInDOF x 30 K time-step unstructured FE
non-linear seismic wave simulation, Tsuyoshi Ichimura, Kohei Fujita, Seizo Tanaka, Muneo Hori,

Maddegedara Lalith, Yoshihisa Shizawa, and Hiroshi Kobayashi, Accepted for SC14 Gordon Bell finalist
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Structural Analysis Lab. ,Kyushu University
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Structural Analysis Lab. ,Kyushu University
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Seismic response Model of the / Multi agent
Start > analysis damaged »  simulation » End
(IES) environment (MAS)
Road network Time hlstory
of undamaged of tsunami
environment inundation

* Earthquake induced damages are incorporated by modifying the initial
grid according to building damages
e Earthquake induced damages are modelled with Integrated Earthquake Simulator
* |nundation is incorporated by dynamically changing state of grid cells
according to water level

Lalith Wijerathne
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A resident agent
(with pre-defined path)

A visitor agent

(no pre-defined path) [ 7 :
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