Large Damage Bills (to buildings) From
Cyclones Can Be Reduced By Small Actions
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» 70-90% of housing destroyed * >63,000 homes destroyed

* Engineered structures performed better
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Housing Performance
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NCC Structural Tenents
o Safeguard people from injury caused

AS/NZS 1170.2

142°

eglon B
Christmas Island Reglon B

R o
—~— Region B Region C 2 (Australian- Territory onlyl by st ru Ctu ra I fa | I u re’
9 (4

ocos Islands arwin - A cl;:)nnell Creek .
T e 6 /”/ 3 A o Safeguard people from loss of amenity
50 k ?i;/f}”" '; peide A Mareepf caused by Structural behaviour’
ey X7 Barrolaola Rz
150 k

Port Hedland / oy
',' ot
Karratha -_Croydon // Collinsvilla \'&
/4 AN

87 m/s (380K "‘V \\ ghpton
On{Iow( /// Marble Bar Alice _Springs i 9,4' '.r
|
Reglon DMlllstream *,,'\"\ Bundaberg
Y a \% 25
7 Region C % 57 m/s « o d . d d
g 7 i t
c ¢ 7
arnar:m ":’v‘ e Reglon A4 % o Region B I Im u m e5|gn s a n a r s
25 < Toowaomba- {4
A ’ Callytharra /// -
3 A.,‘ Kyogle——j7 , Corindi yo ok istan
21 ‘/4// Mullewa / ——Region B
Bourke 30°
Region B DM
7xMorawa
% N +Kalgoarlie Regon M1 *Woomera 45 m /S —_— k:gogoxve I
30° Groen Gunyidi /
Head Perth i
Esperance Adelaide Canberra Region A2
35 Pt 200 km I
Albany Maunt Gambier 70 km ’ .,;n; 50 km
()
Repgions are marked with the letters Region A5 ‘v(’
éo[uA;tatIoR::"énBB;:un;r;?'eZ are Swaitdn. 70, kn Eas'Stsaat'% S
i . of Melbourne G.P.O.) A
smooth lines set in from a smoothed = Geelong 40
coastline by 50, 100, 150 and 200 km.
Islands within 60 km of the coast Region A3
are the same Region as the
adjacent coast. Hobart
— JAMES COOK
"'-' UNIVERSITY
AUSTRALIA

ununurra

e Protect other property from physical
damage caused by structural failure
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Wind Loads on Houses

Consider the forces caused by pressures induced by wind passing over structure

Flow over and

around house
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Wind loads on low rise buildings

If an opening forms in the external envelope of the building
e.g. a window is broken or a door blows in...

Large negative egative pressure
pressure at windward \ on roof
edge \\
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Housing design standard AS4055
requires that a dominant opening is
assumed in the design. (for cyclonic
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Tropical Cyclone Debbie
Damage to buildings in the Whitsunday Region
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Why do damage surveys?

e Are our design standards
appropriate?

e Was the design criteria (wind speed)
exceeded?

e Correct implementation of design
criteria?

e Appropriate materials?

e Adequate construction quality?

% ‘s.:
B O~

P RN

=== JAMES COOK
~~ UNIVERSITY

AUSTRALIA

CYCLONE
TESTING

STATION
www.jcu.edu.au/cts



Investigation commenced
29/3 and included the
communities of;

Bowen, Proserpine, Airlie
Beach, Hamilton Island,
Shute Harbour, Hideaway
Bay, Dingo Beach, Wilson
Beach and Conway Beach
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Adjusted anemometer data as a percentage of Vsqo

ﬁB,GﬂO.tOW&I‘ ﬁ3,6(}0,cq:aen ﬁO.Z,GOU,open % Vo0
@ 10m @ 10m [m/s]
[m/sl Im/sl
BoM AWS (z =10 m)
Bowen Airport 41.1 41.5 47.6 69
Proserpine 45.8 47.2 53.5 77
Hamilton Island 73.1 57.3 67.1 97
Mackay Met. Office 26.4 24.0 26.6 38
Mackay Airport 27.2 27.9 31.5 45
SWIRLnet | Location U3 600 tower ﬁ3,(~1-(}t£!,apen ﬁ0.2,6(}0,0;)&11 % Vsoo
Tower @ 3.2m @ 10m @ 10m [m/s]
(z=3.2m) [m/s] [m/s]
1 North Ayr 16.5 20.6 224 32
2 North Bowen 30.3 37.9 41.9 61
3 South Ayr 15.4 19.5 21.3 31
4 Home Hill 17.7 21.2 23.7 34
5 South Bowen 34.9 42.6 47.6 69 CYCLONE
= JAMESCOOK 6 Proserpine 27.0 36.4 49.6 72 Mo
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Wind at specific buildings
will be influenced by
surrounding
hills/shielding/exposure
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QFES and F&R NSW - RDA damage survey points for Proserpine

Majority of
properties -
No observed
damage
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Re-roofing houses after damage = {hiviesity Replacing roofs on houses = {iversimy
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Wind-resistance — information for

: ; Wind-resistance —
Contractors, Builders and Designers

information for Home owners
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e CTS Webinars https://cyclonetestingstation.com.au/community-education

 (QBCC has repair checklists and guides for rebuilding after cyclones:

http://www.gbcc.qld.gov.au/home-maintenance/rebuilding-after-natural-disaster

e Standards Australia Handbook HB 132.2 for upgrading structural performance in

existing houses
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Rust, rot and termites




QFES - RDA damage survey points for
Cannonvale and Airlie Beach
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Roof structure damage to contemporary (engineered) construction
in Airlie and Hamilton Island
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Loss of cladding
elements from
Engineered buildings
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From insurance data = Can be $1000/m for repair (includes interiors) CYCLONE
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* Doors and windows are part
of the building envelope

* But rare for designers to
consider wind loading

Door bolt
failure

Door hinge
failure
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2.47m

Full-scale Testing

Full-scale tests were conducted in the
Cyclone Testing Station’s air-box to
determine the capacity of generic
timber door system arrangements and
likely failure modes.
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Air-box Video: Test 1
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Testing so far... 3

s+ Budget 35mm-hollow-core-externalyrated-doors
s Budgetlocksets

Drofab £ ointed pineiaml
v’ Prefab steel jambs

v Mid-range price for 35mm solid core doors
v' Mid-range entrance lockset
v' Mid-range price 40 mm hollow core external doors

* Tested for ramp and cyclic loading (yet to test under
simulated wind load for cyclonic trace)

* Have not yet tested “solid” timber jambs v
 Have only tested new products!!!!
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_ Wind driven rain (WDR) ingress

In every cyclone or thunderstorm damage
investigation report conducted by the CTS
back to Cyclone Winifred mentions damage
due to water ingress

* Extensive damage to
Plasterboard linings

Corrosion of framing
elements

Non structural elements
Mold and bacteria
Odour

CYCLONE
TESTING
STATION

www.jcu.edu.au/cts




WDR Water ingress

Water Ingress

With Defective Roof B No mention of Water Ingress

B Water Ingress

Without Roof Damage
With Roof Damage
Without Opening Dam

With Opening Dam

Total mentions

0% 20% 40% 60% 80% 100%
Percentage of claims (that had damage data)
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But don’t need a
hole in roof to let
the water in

CYCLONE
TESTING
STATION

www.jcu.edu.au/cts



Windward Wall Pressure vs Building Height
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Relationship between ultimate strength design pressure,
“ serviceability design pressure and the test pressure for the CYCLONE
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Investigate WDRWI from
applying a windward wall
fluctuating pressure as opposed
to static pressure from the
standard
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Research supported by Suncorp, IAG and BNHCRC
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C2 Rated Sliding Door

1200Pa Max. gust applied over a 3min trace
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» Bad building performance can turn a storm into a DISASTER

* Good building performance can make a potential disaster
not even newsworthy!

Need research to inform Codes to help us
deliver cost effective standards and
materials...

But importantly,

Need paths for encouraging all aspects of
design and construction to implement it!
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Reduce drivers of loss (and improve resilience of community)
Mitigation needs:

1. For older houses - Upgrading of roof structure (with focus on
work occurring during typical renovations) (Examples in HB132.2 and
on QBCC web site)

2. Opening protection (i.e. windows, doors, etc.) (applies to all
house types and ages for helping to reduce water ingress)

3. Community education/preparedness/maintenance (applies
to all house types and ages)

4. On-going builder/trades/engineering/manufacturer
education for updates to codes and standards and practices

“——g CYCLONE
B Australian Government TESTING
STATION
www.jcu.edu.au/cts

QO bushfire&natural
— JAMES COOK
:'::{JIL\IIVERSITY /ﬁ HAZARDSCRC

AUSTRALIA

@+ Geoscience Australia



CYCLONE

== JAMES COOK | ' e — . TESTING
= UNIVERSITY -~ ~ . — — STATION

AUSTRALIA | 273 - , 3 www.jcu.edu.au/cts




CTS supporters
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