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Wellington

What is the predicted seismic
performance of wooden-framed
houses?

What are the homeowners’
expectations of damage to wooden-
framed houses?
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Awareness of structurally strengthening
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People’s expectation of damage — 500-year EQ
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Engineering predictions

What are the societal expectations of What is the predicted seismic

damage to wooden-framed houses? performance of wooden-framed
houses?

Phase 1
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Surveying Houses
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Surveying Houses
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Typology
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Analysis — 1% drift
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Analysis — 1% drift

Vertical View

oI
e

L/a=1.4

.—:l—(’_‘j

Plan View

L/a =0.4

)

Plan View

o i

Probability of Exceedance 1% Drift

Probability of Exceedance 1% Dirift

Swpmr Sspmr
1.0 - e P
e /
0.8 - A /
p /
/ /
0.6 - 4
/
4 /
/
0.4 /! /
. Y 7
/ /
0.2 - y /' Vodel 19
/’/ - ode
0.0
L |
107" 10°
Sa (T1)
SMDI\/IR SSDMR
10 1 [ ; _;... a-._-—-—-—--
- ,/
0.8 - 2
,/
0.6 - ,
/|
/
04
0.2 -
Model 7
0.0 -
LB |
10" 10°

Wellington Scenario — Public expectations of damage — Builders

12



Analysis — 1% drift
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Analysis
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Overlaying social and Engineering results

86 out of 100 strengthened houses might exceed minor damage

89 out of 100 prepared homeowners expect minor or less damage
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Overlaying social and Engineering results

26 out of 100 strengthened houses might exceed major damage

none of the prepared participants out of 100 expects to exceed major damage
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Public expectations of damage

E ABELING, S. MIRANDA, C. BECKER, J. Public expectations of damage and disruption to existing multi-storey buildings in
earthquakes. NZSEE conference 2023 Auckland New Zealand.

— PORTER, K. 2021. Should we build better? The case for resilient earthquake design in the United States. Earthquake Spectra,
37,523-544.

\’_,)TANNER, A., CHANG, S. & ELWOOD, K. 2020. Incorporating societal expectations into seismic performance objectives in
building codes. Earthquake Spectra.

6 NZSEE Resilient building project (2021-2023)

/ - MIRANDA, C., BECKER, J. S., TOMA, C. L. & VINNELL, L. J. 2022. Homeowners’ Perceptions of Seismic Building
Performance and Implications for Preparedness in New Zealand. NATURAL HAZARDS REVIEW © ASCE, 24.

' MIRANDA, C., BECKER, J. S., VINNELL, L. J., TOMA, C. L. & JOHNSTON, D. M. 2021. Seismic experience and structural
\\/ preparedness of residential houses in Aotearoa New Zealand. International Journal of Disaster Risk Reduction, 66.

Wellington Scenario — Public expectations of damage — Builders .



Public expectations of damage

ABELING, S. MIRANDA, C. BECKER, J. Public expectations of damage and disruption to existing multi-
storey buildings in earthquakes. NZSEE conference 2023 Auckland New Zealand.

Expected their building would perform in weak, moderate, or
severe earthquakes

Considering 4 aspects of the built environment (Internal services,
external utilities, essential infrastructure and other buildings) =

* Actual performance in previous earthquakes
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Public expectations of damage

B ABELING, S. MIRANDA, C. BECKER, J. Public expectations of damage and disruption to existing multi-
storey buildings in earthquakes. NZSEE conference 2023 Auckland New Zealand.

« On average, participants had high expectations for functional
performance.

« Participants seem to understand that different levels of shaking
would cause different damage.

« Depending on the level of shaking, participants expect different ‘
levels of functionality of different aspects of the built
environment.

« Almost no participants expected aspects of the built
environment or other buildings to fully recover after years.
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Builders and Seismic Risk Communication
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