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Government’s view of earthquake resilience
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You never let a serious crisis go to waste ... it’s
an opportunity to do things you think you
could not do before

Rahm Emanuel — American politician and 55t Mayor of Chicago
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New Zealand is vulnerable
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23 January 1855
Mw c8.2-8.3

MINISTRY OF BUSINESS,
INNOVATION & EMPLOYMENT
HIKINA WHAKATUTUKI




Murchison 1929
Napier Nurses Home 1931

Large New Zealand Earthquakes

Notable shallow (generally less than 30km deep) earthquakes since 1848

3 February 1931
2 March 1987 Hawke's Bay
Edgecumbe Magnitude 7.8
Magnitude 6.5

13 February 1931
Hawke's Bay

12 February 1893 Magnitude 7.3

Nelson

Magnitude 6.9 6 February 1995

East Cape
19 October 1868 Magnitude 7.0

Cape Farewell
Magnitude 7.5

20 December 2007
Gisborne

17 June 1929 16 October 1848 %
Murchison Marlborough Magnitude 6.8
Magnitude 7.8 Magnitude 7.5

y 23 February 1863
24 May 1968 ke s Gay
Inangahua Magnitude 7.5
Magnitude 7.1

5 March 1934
1 September 1888 Pahiatua
North Canterbury : Magnitude 7.6
Magnitude 7.3

9 March 1929 23 January 1855
Wairarapa
Magnitude 8.2

24 June 1942
Wairarapa
Magnitude 7.2

Arthur's Pass

Magnitude 7.1

21 July 2013
Cook Strait
Magnitude 6.5

22 August 2003
Fiordland
Magnitude 7.1

2 August 1942
Wairarapa
Magnitude 7.0

16 August 2013
Grassmere
Magnitude 6.6

15 July 2009
Dusky Sound
Magnitude 7.8

13 June 2011
Christchurch
Magnitude 6.0

- /
23 November 2004

Puysegur Trench 4 September 2010 22 February 2011
Magnitude 7.2 Darfield Christchurch
Magnitude 7.1 Magnitude 6.3

23 Dec 2011
New Brighton
Magnitude 6.0

30 September 2007

Auckland Islands
Magnitude 7.3




The Canterbury Experience

Fatalities — 185 (11,000 injured)
Cost — Estimates up to SNZ40 billion = 20% GDP, (SUS35B)

Insurance — one of biggest insurance claim events in world, > 450k
residential claims for 170k houses

Christchurch CBD — 1700 commercial buildings demolished
Events — > 14,000 shakes, on-going nature, highest ground motions
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Covering:
Pyne Gould Carporation Building
Hotel Grand Chancellor Building

February 2012

Export Panol
appointad by tho New Zealand Department of Building and Housing

http://canterbury.royalcommission.govt.nz



http://canterbury.royalcommission.govt.nz/
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Research

* Better research collaboration Auckland — Canterbury
* Appointment of MBIE Chair in Earthquake Engineering
* Government investment:
» MBIE direct — QuakeCentre, International
Collaboration — RC Wallls, Geotechnical
» Natural Hazards Research Platform
» Science Challenge 10 — Resilience to Nature’s
Challenges
» QuakeCore??

Prof. Ken Elwood
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Precast Concrete Stairs

Sliding surface raised
________________________________ above floor covenngs
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Egress Stairs:
Earthquake checks needed for some

This Practice Advisory is issued in response to
concerns about stair collapses in Christchurch CBD
in the 22 February 2011 Aftershock

Iron sarthauake faftarshock) of 22 February 2011 caused
sir failures in buildings in the Christchurch CBD.
Although it is recognised that this sarthquake mads extraordinary
damands on existing designs, the failure of stairs is of serous
concem. The Department censiders it imperative that the
circumnstan these failures are fully understood and the
implica milar buildings around New Zealand examined
and acted upon,

Tha report commissioned by the Department on the callspse
stairs in the Forsyth Barr Building (1] illustrates an example of the
issues and concems. A raport prepared for the Aoyal Commission
12] provides further comment on the issues an o
considerations that may assist structural enginsers to decids

onmn actions. Design considerations for stairs are offersd in
the SESOC draft Practice Note [3]

Purpase and Scope of Advisory

This Practice Agvisory is 10!

relating to safety
t applies to all existing multi-storey buildings throughout

New Zealand:

« towhich members of the public have access, including office
buildings, particularly those with scissor s

* have stairs designed to slide under seismic action, particulary
thosa with the gap-and-edge stair datail

Better detail (Beca 2011):

T

o At least twice the

calculated drit af the
Ultimate Limit Stafe

Proposed Superior Base Stair Detail




Actions

e Guidance

» Industrial Buildings

» Seismicity

» Detailed Damage Evaluation of Buildings

» General practice, low damage, non-structural

 Review of Standards and Code

i)
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Assessment, repair and rebuild of
earthquake-affected industrial

buildings in Canterbury
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30,000 tonnes ejecta
removed September

300,000 tonnes removed
February
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Retreat and Guidance

* Retreat - Red Zone offers to
purchase worst affected
residential properties
- 7000 on flat (multi hazard),
- 700 in Port Hills (life safety)

* Produce Guidance to repair/rebuild - —"—"-..
appropriate to ground conditions
e All parties have common understanding

* Homeowners

* Insurers
* Designers
* Regulators

e Build Back Smarter

http://www.dbh.govt.nz/ o e,
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1. Understand hazards & vulnerabilities

* Research
* Ground shaking, liquefaction, ground stability, flooding
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® CPT

® Borehole

© Piezometer
DBH Technical Category
TC3
TC2
CERA Residential Zone

- Red Zone

e Use Technology and
capture data
e Existing buildings
- earthquake-prone

e Subsurface investigations
- geotechnical database
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Canterbury Geotechnical Database
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2. Build Collaborative Relationships

* Interdisciplinary collaboration to recognise and mitigate
hazards
* Occurs naturally during disasters
* Mechanisms to encourage in peacetime

Helps with political process - support
Central government

Institutions

Cooperation/expertise needed
in crisis — trust

* Example MBIE’s technical guidance

Local
government
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3. Integrate planning and building

* Better linkage between building & planning regulation
* Build appropriate to the conditions

e Exclusions? —so don’t build
“red zones” of the future
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4. Build for resilience

 Effective Building Controls System
* Design, design review, construction, construction monitoring

* Designed and detailed for the “what ifs”

* May be damaged but won’t collapse
e Ductile not brittle

Ductile walls recommendation
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Figure 5: Confinement requirements for doubly reinforced walls
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Summary of Lessons

Upfront investment pays for itself many times over.

1. Understand the hazards & vulnerabilities
2. Build collaborative relationships
3. Better integration of building and planning regulation

4. Build for resilience
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We’'re still learning - from Canterbury and
from international experience

“You can never prevent earthquakes, so we have to look at
human actions and what we can do to minimise the
consequences”

“When we look at how catastrophes happen, it’s because of
collapse of an urban system. It’s not so much a million
people dying; it’s a million people gomg, ‘I can’t live here

»n

anymaore.
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I (L-R) Thermakraft's David Williams, Antoni Rajwer and Huburt Schulte - Thermakraft's own fire-retardant white-faced foil has been used in the roof
/ on the brink of an exciting period and ready for increased demand of tHe new building = its réflectance reduces the requirement for lighting

Thermakraft's
Herculean gomeback

A disastrous fire can often spell the end for a business
- but one Kiwi firm has risen from the ashes, taking the
opportunity to introduce state-of-the art production

lines and rebuild its manufacturing capability.

Thermakraft Industries (NZ) is best known for manufacturing

quality membrane products to the building and construction

industries. The business, now in its 30th year, has a classic Kiwi

‘number 8 wire' story, with founding members making Kraft-

based bituminous underlay by night and selling it from the back

of their car by day.
Cat
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New Zealand Construction News Feb-Mar 2015

2 sing the tilt slab walls
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“You never let a serious crisis go to waste ... it’s an
opportunity to do things you think you could not do
before”
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