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Figure 2. Case study with main information about geometry, structural and soil parameters. Description
of soil behaviour is provided both in terms of G prafile and p-y curves at different depihs.



Real system Beam on Nonlinear Winkler Foundation model
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Figure 3. Real system vs. Beam on nonlinear Winkler foundation madel.
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Figure 7. Problem definition of the validation snudyv: SDOI bridge picr subjected to flovd-indueed scour
(from Ciancimine, Jones, er al. 2022).
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Figure 8. Experimental methodology: (1) development of the scour hole through the MTG, (2) 3D
scanning of the scour hole; (3) reproduction of the scour hole geomeny; and (4) study of the mechanical
part of the problem through centrifuge model testing.
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(Alfinna Mahya Ummati, Chung-Yue WANG, Bridge Falling Prevention of a
Prestressed Concrete Viaduct Under Earthquakes)
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Figure 2 (a). Sliding path in a rubber bearing, (b). Conventional model, (c}. GFBM.
10



Rubber bearing in Conventional Design
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Figure 3 Rubber bearing link hysteretic loop using conventional design
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Figure 4 Hysteretic loop of each element using GFBM analysis.
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Figure 9 Additional column marked by NC20a
Figure 10 The unanchored bearing of NC20a
1999 Chi-Chi Earthquake 2022 Taitung Earthquake
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Figure 12 Comparison of the deck acceleration (green) and displacement (black)
1999 Chi-Chi Earthquake
| Bearing Location ~NC17 ~ NC20a - NC21 ]
Direction | Dx 3 Dy | Dx Dy Dx Dy
Top Interface (cm) 0983 0523 | 0082 0.003 0.895 0577
Rubber Bearing (cm) ~ -0.001 0.001 0 0 0001 0.001
Bottom Interface (cm) -0.983 ‘ 0823 £0052  0.003 0895 = 0577
) 2022 Taitung Earthquake
Bearing Location NC17 - NC20a NC21
Direction Dx Dy Dx Dy | Dx Dy
Top Interface (cm) | 0.864 | 1985 0.095 0004 | -0.944 2023
'Rubber Bearing {cm) - ogor | 0002 0 0 | -0001 0002
Bottom Interface (cm) 0.864 | 1.685 0.095 0.004 -0.944 2.023

Deck Response on X-Dir. under 2022 Taitung Earthquake

100

Location of NC17, NC20a, and NC21 described on Figure 9

Table 2 Rubber bearing deformation and sliding displacement estimation
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(Mathavanayakam Sathurshan et al., Suitable Seismic Retrofitting Solutions for Typical
Masonry Infilled Reinforced Concrete School Buildings in Sri Lanka)
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(b) Plan layout (c) Rear view

Figure 1: RC frame typologies used in Sri Lankan school buildings (dimensions are in mm).

Central window wall in rear fram Half opening wall in front frame

Three quarter opening
at front frame

Three quarter opening at
front frame
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r/f details of jacketing column
3000 mm

3000 mm

(d) O3 (RC jacketing (GF) ' , : ' (f) O5 (RC jacketing (AF)
and modified IMW (B O (RC. Jeicketing - AF) and modified IMW
Figure 3: Retrofitting options considered (dimensions are in mm).

Cases T(s) | Vs(kN) | Kin (kN/mm) | DRp. (%) | DRsp (%) DRnc (%)
T1-Existing | 0.76 1130 18.6 0.29 0.61 0.80
T1-O1 0.67 1632 403 0.33 0.50 0.97
T1-02 0.63 1367 24.4 0.40 0.74 1.24
T1-03 0.54 1889 53.8 0.35 0.92 1.63
T1-04 0.53 2315 42.9 0.42 0.89 1.52
T1-05 0.52 2729 63.2 0.48 0.87 1.67

Table 1. Parameters determined froh the pushover curves of the existing and retrofitted
buildings analysed.
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Figure 5. (a) Pushover curves of existing and retrofitted school buildings and (b) the seismic
fragility curves for DL and SD.

16

Spectral Displacement (mm)



@ & = 2 — > o c r= . P

Criterion ng é §§ %%g égg §:§g % gg %

£ |85 |83 |J8T|QET| g8 =
Initial cost (C1) 1.0 9.0 7.0 10 1.0 10 0233
Maintenance cost (C2) | 0.11 1.0 1.0 0.2 014 | 0.11 |[0.030
Retrofitting duration (C5) | 0-14 1.0 1.0 0.2 014 | 011 |0.031
Lateral capacity (04) 1.0 5.0 5.0 1.0 1.0 | 033 |0.164
Damage limitation (C5) 1.0 7.0 7.0 1.0 10 | 033 [0.184
Significant damage (C6) | 1-0 9.0 9.0 30 30 10 |0357

Table 2. Selected MCDM criteria and the determined weights (Amax=6.132, CR = 2.13%)
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Figure 6. PGA capacity measurements according to N2 method.
c1($) C2($) | C3(days) c4 c5 cé
o1 2749 326 12 0.699 0.0350 0.0189
02 4437 521 25 0.654 0.0305 0.0168
03 7186 647 37 0.617 0.0340 0.0133
04 13461 963 76 0.405 0.0289 0.0144
05 16211 1099 88 0.440 0.0249 0.0130

Table 3. Decision Matrix (D)
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(b) Retrofitting Options

respect to comparison among options and criteria

Options Si- Si* Ci*
01 0.139 0.076 0.645
02 0.124 0.056 0.691
03 0.110 0.059 0.653
04 0.068 0.112 0.377
05 0.075 0.139 0.348
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Figure 7. (a) Normalised performance (r;) and (b) weighted normalised performance (V) with

Table 4. Relative closeness to the ideal solution of retrofitting options
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(Amedebrhan ASFAW et al., Superelastic Friction Dampers for Resilient Design of Steel
Frame Buildings)
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Figure 7. (a) A four-story steel moment resisting frame installed with SFDs; (b) comparison
between experimental result and proposed model prediction.
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Figure 7. Overview of base-isolated superstructure.

26

New structure
& equipment




Exsting concrete
zlab
{perimetricalty cut)

Figure 8. Base isolation concept — Vertical section.

Location Year | Magnitude | Peak Ground | Spectral | Achieved Damping
Acceleration peak
Kalamata, Greece 1986 6.0R 024 g 0.85¢g 76%
Thessaloniki, Greece | 1978 6.5 R 0.14 g 047g 81%
Kocaeli, Turkey 1999 76R 016 g 071g 89%
Tabas, Iran 1978 74R 033 g 1409 92%
Loma Prieta, USA 1989 6.9R 046 g 2.00g 98%
Northridge, USA 1994 6.7R 0.27g 081g 84%

Table 1. Acceleration records selected and achieved damping.
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Figure 9. Kocaeli record: Energy graph (left) & Damper load displacement curve (right).
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Figure 11. Fabrication model of the steel superstructure.

Figure 12. Fabrication mode! details: Bearings, dampers, stoppers (left), Perimetric beam
connections (right).
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Figure 13. Erection: Perimetric beam (left), Superstructure up to perimetric beam (right).

28



Cut roof slab e

29



=~ DEHEESR
(—) FEZEAERNST
BaiANT TR FRIEHE R s K i T2 BUBIRME R R RUEaE
IETEMER > T HiasRs B BRBENGEFRE - EEINTENERS
2, HE (EEEE G R RO IR - a0ART AU T E AR
% EST8H f%%ﬂ%%%%?ﬁ%@? » HASEUE KRBT R - IR EEL
R EEIEE G - EEE T2 5EE Sebastiano FTRIATE A » TR
ﬁ’l‘ﬁ%%lﬁiiﬁ-ﬁ%ﬁ%wﬁﬁﬁ MK IR R R B BB EE - T EIA R
MR RS A2 WRTEBR MR A & M2E Alfimma EARY
GFBM LRI A LS {2 HIMe IR S RE AL o AIE RaT g SR Z B RE T Rk
BT SUORE R STRIZS -
(=) it A pfeHoe
TS RFte T E » AN FA S EYR RGBS~ e F T
it o B ETR NS BB R ] 2 Y E RS S SRR fE7A U SERCB &
TEASPA % > T SE{RIEYIRS(FEMESRIEE R A s RE TR S B iR
22 5 o4l A E2E Mathavanayakam FAEFZE P ATEEZ 228 RIASRTT 7, (Muli-Criteria
Decision Making, MCDM ) » W #I4EREAS ~ 4EsEm AR THASE GRS R — HF A AHE
= et I RS2 PR E Vﬂﬁ’l‘ﬂﬁ%ﬂfﬁﬁ%Z%ﬁ‘& MCDM 777484 ARG Ty
BA7S » WOl ERIASREIE S (ERE T 2 Z I R R EE % -
(=) THIESE KEIFHHIE Z4
MR AT A 3 T AR R R M R » R SEIBIRB I RIEE
J¢ » 223% Amedebrhan Frif FHEYEE R EZE R EABE MR - TTEEEAETT
HHEAN SRS IR TR TR TR E A AT &
f’(ﬁ%{éﬁﬂt EE BN EYEE o DAERR Rk 2 IR -
(MU) EHEfRE
/NS E"ﬁ?ﬁiﬂquﬁﬁ%%?ﬁﬁﬁﬁﬂiﬁ?ﬁl CHEIRE  REBRRIERAR
SCR lh2ei5Hedt » AR R HHE IR » S ISR e ir R HETT
it E 5T A R o8 - #2278 Michael T——.—@JElﬁmﬁﬁﬁm%ﬁ&ﬁﬁ@fﬁ%ﬁ%ﬁfﬂz P4
wH7E  AEA R ZE AL G R EENERT - BRSO MEEHETIE A% 4
SERY % B B T R B R e Laiﬂﬁfﬁglhﬁﬂ‘fﬁ%ﬂgﬁ%ﬂa GRF - (R(EZERFIEA
TR A E Re AT % -

30



bfif 8%

(—) Wiatasn

The SECED 2023 Conference programme overview

Thursday 14th September
08:30 - 09:00 Registration
09:00 - 09:15 Welcome address
0915 - 0950 Keynote - Andrew Mair; Chair - Andreas Nielson
: The Need for a Controlling Mind in Seismic Engineering
0955 - 1030 Keynote - Sebastiano Foti; Chair - Ahmed Elghazouli
) Influence of scour of foundations on the seismic performance of bridges
10:30 - 11.00 Coffee break and Poster viewing
Fellows Dinin
Wolfson Hall Club Room Jock Colville Hall Bevin Room :osnm 8 Room 6
Session 1a: Session 2a: Session 3a: Session 4a: Session 5a:
11-00 - 13:00 Non-structural Seismic assessment Seismic Hazard and Geotechnical Catastrophe risk
Components and Design & retrofitting Engineering Earthquake modelling for
Codes Seismology Engineering earthquakes
13:00 - 14:00 Lunch
14:00 - 1435 Keynote - Emily So; Chair - Tiziana Rossetto
Building for safety from earthquakes: the global challenge
14:40 - 1515 Keynote - Irmela Zentner; Chair - Peter Ford
’ How to make best use of numerical simulation, experience feedback and expert judgement in seismic fragility analysis for nuclear installations
15:15 - 15:45 Coffee break and Poster viewing
: . Fellows Dining
Woalfson Hall Club Room Jock Colville Hall Bevin Room Réom JCR TV Room
Session 1b: Session Zb: Session 3b: Session 4b: Session 5b: Session 6a:
RC, Timber and Masonry | Seismic assessment & Seismic Hazard and Blast Impact and Fragility, Turkey and Syria
15:45-17:45 Structures retrofitting Engineering Seismology Vibration vulnerability & Earthquakes
infrastructure
resilience
19:00 - 22:00 Conference dinner at Kings College Cambridge
Friday 15th September
09:00 - 09:35 Keynote — Stavroula Kontoe; Chair - Guillermo Aldama-Bustos
E Dynamic response of offshore foundations - from pile installation to seismic performance
09:40 - 1015 Keynote - Dimitrios Vamvatsikos; Chair - Damian Grant
: Stranger things in seismic response and statistical tools to resolve them
10:15 - 10:45 Coffee break and Poster viewing
Wolfson Hall Club Room Jock Colville Hall Bevin Room Fellows Dining Room
Session 7a: Session 8a: Session 9a: Session 10a: Session 11a:
10:45 - 12:45 Dampers and Multi-hazard and climate Design for Nuclear Safety Earthquake Disaster Risk Soll Structure Interaction
i Innovative Seismic change resilience of built Reduction, Reconnaissance and
Protective Systems infrastructure Recovery
12.45-1345 Lunch
1345 - 14-20 Keynote Eduardo Miranda; Chair - Guillermo Aldama-Bustos
: Recent Research on Directionality of Earthquake Ground Motions
14:25 - 15.00 Keynote Ellen Rathje; Chair - Barnali Ghosh
) Applying the SSHAC Framework to Account for Uncertainties in Site Response Analysis
15:00 - 15:30 Coffee break and Poster viewing
Wolfson Hall1 Club Room Jock Colville Hall Bevin Room Fellows Dining Room
15:30 - 17:30 Session 7b: Session 8b: Session 9b: Session 10b: Session 11b:
Base Isolation Resilient Steel Structures and Risk Assessment in Earthquake Disaster Risk Fragility, vulnerability &
Seismic Design Developing Countries Reduction, Reconnaissance infrastructure resilience
Methodologies and Recovery
17:30 - 17:45 Closing of Conference and presentation of awards
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