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+ Session | : lnmovative Structural Design for Large or

Multiple Earthquakes
1-1. Control Effect of Large Tuned Mass Damper
Applied to Existing High-Rise Building for Seismic
Retrofit; A. Haneda (Jp)

12 Proposed Low Damage Design Guidance — A NZ
Approach; P. Campbel [NZ)

ECAERSR&ER EENW

1-3  Partially Isolated Structure Dynamics Under
Random Excitation: L Nishimura (Tp)

14. ERecent Progress in Morth American Eesearch on
Seismic Resilient Wood Buildings: A. Igbal (5]

1-5. 12 Projects over 12 Years: Reflections from
Imgplementing Low Damage Designs; A Cattanach (NZ)
16. Realization of Ultra High-Rise Mixed Use Bullding in
Which RC Columns and CFT Colurans are Connected
with Rigid Joints; N. Ozawa (Jp)

1-7. 5Structural Design of Unprecedented Large EM
Reinforced Masonry) Structure in Japan: T. Shitanishi
Up)

18, Rocking Walls with Lead Extrusion Dampers
Protect Formerly Homeless Seniors from Earthquake
Risks D Mar, G. Rodgers (U5, NZ)

19, Vibration Control of RC High-Rise Building with Soft-
Story: T. Tani {Jp)

1-10. Improving Post-Tensioned Rocking Bridge Columns
for Large and Multiple Earthquake Events: R. Lin (NZ)
1-11. Seismic Isolation Standard for Continued
Functionality; V. Zayas (U5

1-1Z2 Development and Application of Systern to Eeduce
the Excessive Tensile Forces Arising in Laminated
Rubber Bearing: M. Uskusa {Ip)

« Session Il : Risk Identification and Reduction

2-1. Lateral Instability of Ductile Structural Walls, State—
of-the-frt R Dhakal [NZ)

2-2. Advantages of Using the Simplified Lateral
Mechanism Analysis (SLaMA) Technique in the
Assessment of Mew Zealand 1960s Reinforced Concrete
Frame Buildings; J. Keen [NZ)

23. Progress Eeport of Seismic Evaluation and Retrofit
of Old Buildings Located Along the Specific Emergency
Transportation Roads in Tolgyo A Osada (Tp)

24, NZ Loadings Standard (NZS11705) 2016 and 2018
Modifications to Structural Clauses for Increased Seismic
Resilience; B. Jury [NZ)

248, Design Implications for Earthquake Duration on



Concrete Bridge Columns; D Sanders {US)

24, Development of Flanning and Design Guidance for
Tsunami Vertical Evacuation Structures in New Zealand:
J. Tipler (NZ)

2-T. Experimental Study on Damage Reduction Seismic
ERetrofit Technique for RC Frame Using Ultra High
Strength Fiber Concrets; T, Mulkai (Tpl

2-8. Study on How to Consider Pile Foundation
Performance when Setting Seismic Performance of
Building, T. Umeno (Jp)

249, EZhear Capacity for Full Scale Precast Concrete File:
H. Watanabe (Jp)

2-10. Towards a New Delivery Approach to Improve the
Performance of Non-Structural Elerments in NMew Zealand:
J. Starway (NZ)

2-11. Dewvelopment of Seismic Performance Objectives
for Monstructural Components; A, Hortacsu {US)

2-12. Monstructural Earthquake Damage and Design
Guide as Countermeasures in Japar; H Ito (Tp)
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+ Session III : Resilience - and Performance - Based

Engmeering Progress and Developments

1. Moving Toward Cities Where Earthquakes will Mot
Cause a Grievous Disaster; 4. Wada (Jp)

32, Resllience: Challenges and Opportunities: M. Comerio
us)

33 A Time-Dependent Model for Seismic Risk
Reduction Policy Analysis; M. Rabonza [US)

3. A Seismic Building Rating System — the New
Zealand Experience ;: H Ferner (NZ)

35 Applying Resilient Rating Systems for Predicting
Contimied Cperability of Hospitals After Earthquakes; M.
Boston (NZ)

36, Research and Development on Safety of Buildings
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Against Matural Disasters and Urban Fires at the

Building Research Institute; M. Midorikawa (Tp)

37. EResiliency Ewvaluation of Reinforced Concrete

Buildings; S. Kono (Tp)

38 Eey Implementation Challenges and Crosscutting

Eesearch Themes for Developing Immediate Occupancy

Performance Objectives; 5 Sattar (UJS)

39 The Serviceability of Resilient Seismic Design in

Mew Zealand; D, Pettinga [NZ)

310, Ewolution of Resilience

Infrastructurs; P. Brabhaharan (NZ)

311. Earthquake Disaster Prevention and Required

Performance of Raillway Facilites in Japan A Hayashi

Up)

#12. Modeling Community Resilience: Update on the

Center for Risk-Based Community Resilience Planning

and the Computational Ervirenment IN-CORE: J. van de

Lindt {J5)

+ Bession IV : Earthquake Response, Recovery, Repair,
and Feconstruction

41. Lessons on Attaining Resilience Based on the

Christchurch Rebuild Structural Form Drivers Stdy; G.

MacRae NZ)

42, Connecting Physical Damage to Social and Econormic

impacts 5 French [US)

43 FEesearch on Seismic Ewvaluation and Retrofit of

Condominium in Japar: T. Makano (Tp)

44 Effectiveness of Repair via Epoxy Injection of

Earthquake Damaged Reinforced Concrete BEeam

Elements; i Elwood, M. Sarrafzadeh (NZ)

45 Quantify Earthquake Disaster and Affect Disaster

Response Policy to Improve Citywide Resiliency; 5. Kast,

K. Miyamoto (US)
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- Session V : Lessons Leamed from Recent and Past
Events

5-1. Ubserved Resporse of Seismically Isclated Buildings

During the 2016 Kumamoto Earthquake: M. Takayama (Tp)

5.2, Statistical Analysis of Building Damage in Japan Based

on the 2016 Kumamoto Earthquake; F. Yamazald (Jp

53, Building Manmagement in Emergencies: An Update

on New Zealand Arrangements: D. Brunsdon, M.

Stannard NZ)

34, Zoning Verification in Mexdeo City Using Strong

Mbotions of the M7l Puebla-Morelos Earthquake of

September 19, 2017 M Celebi (US)

55, Structural Performance Factors and Building

Damage Following the 19 September 2017 Puebla,

Mexdeo Earthquake: E. Jampoale (US)

56. On the Diversity of Design Criteria in Seismic

Design Y. Shinozakd (Jp)

5-7. Legal Eumblings in California High-Rises: Emerging

Liability Patterns when Field Performance Falls Short of

Design Predictions: M. White (US)
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Findings & Recormmendations

#1 Research{ HI9E)

+ Continue to work on understanding residual capacity
and repairability of buildings [topic touched upon at
prior workshop){ PEEFEEE, ESiEIE)

+ Further study the impact and revision of damping
values! #HFE)

« Further investigate impact of duration and how to
include it in the design process( #Fes )

+ Most reports on past events focus onby on damage. We

also need to report on good structural and

nonstructural performance ( 5 7 JEER OB ML

AaEiEg)

Develop inspection methods to provide better

confidence in identifying damage leg. steel moment

frame damage following the Northridge earthquaks).

Eequiring instrumentation for new buildings can help

with this( fE#HE)

+ Sites and their impact on performance need to be better
assessed and documented. Identify what is causing
damage. It might net just be ground shaking falso lock
at liquefaction issues, etc)/ Hih, M)

* We nesd better post-earthquake data on nonstructural
performance (eg. % of pipes broken and resulting
impact)( FFEHEEEDH OAEEE)

» Irvestigate strategies for achieving resilience at wider
scales (eg. community - wide resilience).( [ ifHL
PN A SIS . HaRY)

» Frequency content of input motion to structures makes
a big difference in impact. For example, performance
of buildings in the MNepal earthquake was highly driven
by frequency content. Design philosophy in Mesdeo is to
avoid resonancel HABEEHo B HAEED)

#2 Engineering Practice | Hiff0 R

+ Explore new performance objectives, such as low

damage design and functional recovery. We need to

define these and consider their implications( {8 {8H#,

PR

Improve engineering designs/strategies to provide

better performance at minimal or no extra cost.

Encourage enginesrs to consider performance in their

design decisions (eg. selection of structural system)( t%

HES e H)

+ There are very few buildings with seismic isolation in
the 1.5, In Japan, ductile design is very complicated and
complex without a clear performance objective, but
seismic isolation is simple and understandable in its
performance.  Consider reducing the R factor in the
US. to simplify design and improve resilience( st
prEacEt. ERERE. R7r o #)

» Corsider how drift imits in the code impact resilience.
There is inherent resilience in stricter drift limits{ 7
iEE)

* We need to improve resilience of nonstructural systems.

( FEMEH OWEIBHERE)
#3 Resilience Incentives( i IHEERE~DEEFT)
* We nesd to improve our communication to encourage



resiliencef 22 2 =4 —isg )

* Improve our understanding of cost of increased
resilience so that we can communicate costbenefit to
stakeholders( ¥ 42 5)

* Explore how we can use market forces to drive
resilience i)

+ MNonstructural performance can have big impacts on
resilience. For example, a building may have good
structural performance, but may be perceived as
having inadequate performance by the public due to
nonstructural damage! JEIEH OFERE)

#4 Regulatory Envirenment./Policy{ HERHISE /

Jih)

+ Dur mission is for society. We should focus on the
outcome for society HEtE)

* We need to further understand acceptable risk. It can
depend on many things, like insurance levels (=g,
acceptable risk in Christchurch might not apply in
other areas){ U = & FHf)

* Having legislation that supports our processes is
important.
damage to get support for better legislation and
processss to improve resiliencel HBIL %18)

* Even relatively new buildings become non-compliant
becanse of changing codes are continuously updated for
regulatory and/or structural safety/performance
reasons — how do we deal with this issue that is more
than just technical® #RIZE WY i)

» Focus on the bigger picture-look at systems at the
regional level, focus on improving new constructon as
there will always be growth, be realistic about
improving the exsting building stock while being
conscious of the importance of keeping the existing

building stock safe, and incorporate land use planning

Consider using videos of nonstructural

tesdion 3: Besilience- and Performant #=Hazed

Engineering; Progress and Developments
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considering hazards( BE{F, 780, MEHRSEE)

* We are not policymakers, but should serve as advisors
to policyrmakers. We nead to tell our story well( &t
PRI, T E)

+ We contimie to have the challenge of engaging decision
makers [eg., politicians) in the conversation around
resilience. We nesd more compelling arguments [eg.
economic impacts)( FIER. WEEHE)

+ Lobby group of countries to highlight nonstructural
performance issues and how they are enforced in
different countries/, BiGHHE

+ Consider targeting damage Hmits in the code instead of
Just focusing on collapse.  If so, should consider Hakility
for practicing enginesrs as overpromising can lead to a
lot of issues({ HEMRISIRR. HHiE®E)

* Reconsider serviceability limit state / Level | in Japan,
(B FHPR SR 40 )
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