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= Complementary views from a consulting engineer
= Some realities about design for earthquakes

= How certain are our design loads?

= Performance-based engineering — not new.

* [nnovation in design for earthquakes

= Who is willing to pay for better resilience?
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_The Shaking on 22" Febr
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Figure 5a
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NOTE: Circles and squares correspond to towns and cities.

FIGURE 3.4 HAZARD FACTOR, Z, FOR THE SOUTH ISLAND
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“Performance Requirement

= |mplicit in NZ Building Code
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w“Importance Levels

TABLE 3.1
CONSEQUENCES OF FAILURE FOR IMPORTANCE LEVELS

Consegquences Importance
: Description . Comment

of failure level

Low consequence for loss of human life, or
Low small or moderate economic, social or |
environmental consequences

Minor structures (failure not likely to
endanger human life)

Medium consequence for loss of human life, or
Normal structures and structures not

Ordinary considerable economic, social or environmental 2 S
falling into other levels
conseguences
High consequence for loss of human life, or 3 Major structures (affecting crowds)
High very great economic, social or environmental 4 Post-disaster structures (post disaster
T e g functions or dangerous activities)

Circumstances where reliability must be set on a a

Exceptional ; 3 Exceptional structures
case by case basis

www.beca.com Ei! Beca



ENG.SHA.0001.9

N

wAnnual Probability of Exceedance

ANNUAL PROBABILITY OF EXCEEDANCE

Annual probability of exceedance for A“nuf\lmlg?;;?:_glty "
» y ultimate limit states il R R
Dgs|gn work]“g I“]porta“(-e for serv ]CEﬂb]lltj limit states
life level _— SLS2
Wind Snow Earthquake Importance level 4
only
Construction
EYUPmENL, €8, ;. 1/100 1/50 1/100 1/25
props. scaffolding,
braces and similar
1 1/25 1/25 1/25 —
2 1/100 1/50 1/100 1/25
Less than.6 months 3 1250 1/100 1/250 125
4 1/1000 1/250 1/1000 1/25
1 1/25 1/25 1/25 — —
g 2 1/250 1/50 1/250 1/25 —
y 3 1/500 1/100 1/500 1/25 e
4 1/1000 1/250 1/1000 1/25 1/250
1 1/50 1/25 1/50 — —
25 vears 2 1/250 1/50 1/250 1/25 —
y 3 1/500 1/100 1/500 1/25 —
4 1/1000 1/250 1/1000 1/25 1/250
1 1/100 1/50 1/100 — —
BT T 2 1/500 1/150 1/500 1/25 —
y 3 1/1000 1/250 1/1000 1/25 —
4 1/2500 1/500 1/2500 1/25 1/500
1 1/250 1/150 1/250 — —
SR o 2 1/1000 1/250 1/1000 1/25 —
y 3 1/2500 1/500 1/2500 1/25 —
4 * * * 1/25 *

* For importance level 4 structures with design working life of 100 years or more, the design events are
determined by a hazard analysis but need to have probabilities less than or equal to those for importance
level 3.
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~Examples of Required Serf
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“Innovation — New Techno
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STRUCTURE AS, ARCHITECTURE

-,
SEISMIC DESIGN FOR
ARCHITECTS

CAI T TEAS THE G LR
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“Fix, Fasten & Forget? ‘

= |In CBD and in residences, a lot of unnecessary disruption
because of lack of “Fix, Fasten, Forget” to non-structural
items.
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Summar

Y |

» Getting the concepts right is more important that the design
load level

= We don’t design earthquake-proof buildings

= We have embraced aspects of performance-based design
for decades

= Damage-reduction technologies are developing rapidly, but
base isolation is the best one for reduction of damage to
contents.

= |nstitutional and industrial clients are ahead of commercial
building ones.
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