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THSH~TH6H EE
(Z) e Emat
= TR sTE (World Conference on Earthquake Engineering » WCEE )
BT — R AT RIS & - ARGHGEE - 12024FTH1HEZTA
SOEEAFRERT - ZfeTe F B HEREHE THE 2 & (Intemational Association for
Earthquake Engineering) 5 35 K F1) Bl 5% it 22 T2 2 & (Associazione Nazionale Italiana di
Ingegneria Sismica) BT LMt » & ch s S FLG HIK B2 1 BB R T i E TAZAH A
IR FE R Eﬂuﬁﬁﬁﬁﬁ\]f&[ﬁﬁﬂiﬂi HETT VR A ST ER BT ER 86% » SEWEHRD
SEUET L ahHE | SatpE | chpgEc] | HpEEnal o A TR - SRONTEHE FEE
= h—EE RS HHE TIEMRELHE s E SR G - YEHERAE T8k
B e il T OB LSRR -
A e A R i T AR KEEE 0 LR ERRER R E KT
IR S G ERR(GEREETIE) - mETEOT:
(1) N T pais2s 2833 (Artificial Intelligence And Machine Learning)
(2) it aTAE R fd5E (Assessment And Retrofitting)
(3) FEER ~ RE PR IR AN EL M EL B (Bridges, Critical Facilities And Other Infrastructure)
(4) XALiBE MRS EEEE (Cultural Heritage And Historical Structures)
(5) SRRt - HEG - $ - K& (Concrete, Masonry, Steel, Timber Structures)
(6) HE T 12 Bl &8 8 (Evolution Of Earthquake Engineering And Seismic Codes)
(7) BB HlE (Experimental Testing)
(8) A Hb = T F281 T HEMhE K7 FE (Geotechnical Earthquake Engineering And Site
Response)
(9) Hr#&HREN (Ground Motions And Seismic Input)
(10) [ 2 K Bl 1= £47% (Seismic Isolation And Energy Dissipation/Response Control
Devices)
(11) FE4ERETTE (Non-Structural Elements)
(12) 16 BB ENE (Post-Event Reconnaissance And Field Observations)
(13) M EFOEEREEL AT Z R (Seismic Resilience Of Communities And Infrastructure)
(14) TitEE a1 B E S (Seismic Design And Modelling)
(15) &5 RE R EFES A (Structural Health Monitoring)
(16) Hh 2= S E oA E 2 (Seismic Hazard And Risk Assessment)
(17) KR E ~ S8 EE R MG (Natech, Multi-Hazard Risk Assessment)
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BB RR IAAE R T ) ET FEZERER
(K. Kanazawa , Thirteen years structural monitoring of a reinforced-concrete office
building with embedded basement )

H 7 o o ISR T 1 20034 BASR » IR 10RE SR R A LRSI T
MR BV BESBEREN (SHM) AGEEER - ER
19704 1E F AT SR LER I B A T TRk - B RIBHRI4EE T 201 1E3 A 11 HR
A HE L S REERE - A ARG E RSt TERE T IHE=5m
SRS (@D - WA T =AM B U E AR DUk LSRR
EPEER RGIERE -

(2 £ D0084E 28 20204F #: 13RI AE S BUE T » WHE 1 RE4S
REFIH R AT E AR - IREEERIZERIEL - £ 177 Overschee A1 Moor

(1993) 4811 REHE T- 22 RIS A1 77 AR (e B PR H Ry ARG R - bR L
BIAERETT HISIE (SSI) » W LME S E20 ) AT S S8 WAL ETT
TR o DM o EREFFE R SRl T 4R -

(1) ENEERSRGAENERT - AR RS T RAEIIRA
s+ =SS -
Q) 3RS - B E PSRRI E 2 KR T R EAE3 1 RIS

EPARBFMEMBIZIZL -

Q) EEMNESME SR B AR EEFE TEEEIERE
gtk (LA EE -

(ELBEBILAHERZES SIS (E 2 - 3) » BF] NS 1 Ew J5/A LY
B SRSEERIE B LA IR - AT 2011 £F 3 B 11 MR R
2011 4F 4 A 11 HEKERE4E - 1E31UME #/ER - BYEERS - TEI
ERAERET B SRR R EE IR T AR TR -

MRS BRI E LS B S | AERIVERiEE (L HBEROR
5% SUEES - BSE [ AAERAEE (L2 R T SIS B (E5 BT -
FEZREMERRS N -



®  Seismo Meters —F=N
]

3
5, 2 Seismic Dampers
4
" 2| ]
g : 1\
4 & 2 GL of 1F FL The Route 6
1
[ T
GL ofBIFL. o=
GL of B3FL. = h
(a) Site-Plan : (b) Section
P Ui 22 000
sl =t —}
L L] =

EI 4" Seismic D;nT;ars
(2F fo 5F)

22.000

g
4 Seismic Dampers _ 4
_-{2F 1o 5F)
(c) Plan on B3 FL. (d) Plan on B2 to 7F FL. fe) Plan on RF FL.

Figure 1. Plans and a section of the observed building, and seismometer layout for the long-term
continuous observation.
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Figure 7. 13-year variances in the NS-1"modal stiffness K2 and K 1, the modal damping coefficients C2
and C1. identified by the 2-DOF SR model.
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(M. Mori, Building capacity curve estimation for damage evaluation using japanese
seismic evaluation results)
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Figure 9. The Capacity Spectrum Method: the capacity curve and the demand curve
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Figure 10. The relationship between the capacity curve and damage state
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(VO) 3EEERIERER T A R AR A 52
BT AR B T BIRT T
(Y. Shumuta Et AL, Development and case studies of risk assessment and management
systems for power lifelines(ramp))
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Figure 4 Recovery and required disaster information in the event of a typhoon.
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Figure 6 Input and output information for RAMPT.
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Table 1 Comparison of damage to power distribution x damage.

Earthquake 2018 Hokkaido Eastern Iburi”’ |2011 East Japan Earthquake®| 2016 Kumamoto®
Power Company Hokkaido Tohoku Tokyo Kyushu
(2018) {2011) (2011) (2016)
Total number of Poles”! 1481017 3035936 5833979 2439142
Total wireline length(km; overhead)” 66,667 2151329 6416762 2069402
Total wireline length(km:underground)*’ 1,581 1154192 2147289 1001284
Collapsed or broken 44 35 56 4
Pole spilled 244 56
inclination, subsidence, cracks 787 3060 8469 14576
i disconnection 56 322 86 36
entanglement 105 542 1370 102
iraidaE bushing broken 57 316 507 6
inclination 1422 1119 3381 509

1) Hokkaido Electric Power Company (2018), 2)Kyushu Electric Power Company(2016). 3)Shumuta(2016).4 JFederation of Electric Power Companies of Japan (2023)

[E10

Estimated damage
ratio

’ =

(a) Equipment damage-estimation map (b) Example of sharing RAMPET output results

Figure 10 Damage-estimation results for electric power distribution equipment by RAMPETr and itsutilization
examples in the Great East Japan Earthquake.

11

(b) Fault location (red line) and damaged location

of utility poles

(a) Damage-estimation map

Figure 11 Example seismic intensity distribution map and damage-estimation map for power distribution
equipment created by RAMPET.
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(LU Xin-zheng, Research progress on building structural design methods: from simulation-
based to artificial intelligence-based)
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Design knowledge, Generative intelligent design

concepts and experience of building structures

o Automatically learn design experience
o Generate structural design from scratch
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Seismic
design

Building
height

Design conditions

ﬂfﬁiﬁ

1

Architectural plan

1. Architectural layout constraints
e.g., "Shear walls can only be
placed in a given location™

2. Design code constraints
e.g., "B-degree seismic design
intensity"

T
3. Mechanics performance
constraints

e.g., "IDR not exceed 1/1000™

T L

L l"l"}":j'?
4. Empirical rule constraints Structural design
e.g., "Wall around elevator should
be shear wall"

[&l14

= Intelligent design method of shear wall layout based on GAN, GNN and
Diffusion Model (Chinese patent ZL.2020104464689, ZL 2022115163167, ZL2023104773351)

Graph Neural
| _ Networks

Generalive |

PGAof the DBE: a,

Characteristic ground period: T,

FoR el Image Synthesis GAN Building height: H,
y  Discriminative ¥ ‘""u;a::“," “T_“";‘"}
_,,i_\; 4 network . | aamE | |TT ] [ =[] 1.8 Lomines L2l H
i Q o Node !ea!ure
vy e Y Edgelength a, T.. Hnj
14 - -

Architectural  Semantic [ Diffus Diﬂ'uswn Model ]
T e FEEE

! : StructGAN Struclura Structural | - : l_—_- q

! i i 1 designs models | B

i ! esigne ; ' Shear wall layuuldes»gn |

)
[ Interpreter | T ! Modeler I (. e —shearwall—-walti |
o R DLt e =t e —— |

Automated structural design of shear wall resids builidi using g adversarial networks, Automation in Construction, 2021

Intelligent design of shear wall layout based on graph neural networks, Advanced Engineering Informatics, 2023
Intelligent design of shear wall layout based on diffusion models, Computer-Aided Civil and Infrastructure Engineering, 2024

(15

= StructGAN-TXT algorithm (Chinese patent ZL2021102743808)

= Testresults: Al establishes the relationship between the number and area of components

and design conditions

b }_.Iﬂ_h S

==, =)

Architectural drawing

(accomplished in 2020)
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(75) At R8T A2 A Tk 3tn B S FEAR AR 52

(Julian J. Bommer ,Earthquake hazard and risk analysis for natural and induced seismicity:
towards objective assessments in the face of uncertainty)
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Fig.85 [llustration of the mechanisms of inducing seismicity through fluid injection leading to increased

pore pressure on a fault (left) and by fluid injection or extraction changing the shear and normal stresses on
a fault (right) (Ellsworth 2013)
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Mohr's circle diagram illustrated how clevation of pore pressure, leading to a reduction in
effective stresses, can bring a fault to failure (Rubinstein and Babaic Mahani 2015); G10g
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Fig.96 Traftic light thresholds in terms of PGV-equivalent magnitude detfined for the Berlin hot fractured

rock (HFR) geothermal project in El Salvador: the triangles correspond to the observed background seis-
micity (Bommer et al. 2006)
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Fig. 135 Reservoir compaction and induced seismicity in the Groningen field as a function of data; the light
arey curve shows the increase in maximum compaction with time and the circles indicate earthquakes. plot-
ted against the date of their occurrence and at the Jocal compaction level at the time of the carthquake: the
size and shading of the circles indicate the magnitude of the earthyuake (Bourne et al. 2014)
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