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Preface
In July 2021 the Cyclone Testing Station (CTS) at James Cook University (JCU) received funding
through the Queensland Resilience and Risk Reduction Fund (QRRRF) to develop this Guide.
The CTS invited representatives from key stakeholders to provide advice and support for the
project. The Advisory Panel included representatives from:

e Queensland Fire and Emergency Services (QFES)

e Queensland Reconstruction Authority

e Queensland Government Department of Energy and Public Works (DEPW)

e Queensland Building and Construction Commission (QBCC)

e Australian Building Codes Board (ABCB)

e National Emergency Management Authority (NEMA)

e Western Australian Department of Fire and Emergency Services (DFES)

e Western Australian Department of Mines, Industry, Regulation and Safety (DMIRS)

e Northern Territory Government Department of Infrastructure, Planning and Logistics

e School of Psychology, James Cook University

e LGAs — Townsville City Council (Qld), Shire of Karratha (WA), Whitsunday Shire

Council, Livingstone Shire Council, Gold Coast Local Government Authority.

This Guide is based on:

e the results of wind load and debris impact tests on construction materials and
systems undertaken at the CTS

e investigations of damage from previous tropical cyclones

e the ‘Design Guidelines for Public Cyclone Shelters’

e information provided by the Advisory Panel; and some builders, designers and
certifiers from Queensland and WA

e design calculations from AS 1684.3, AS 4055 and AS/NZS 1170.2, and

e information obtained from other relevant research projects in Australia and the
United States (refer to the References section).

Authors: For further information on this publication, please contact: Cyclone Testing Station,
James Cook University Email: cts.admin@jcu.edu.au
Telephone: 07 4781 5053 Website: https://www.jcu.edu.au/cyclone-testing-station

Disclaimer: While every care has been taken in preparing this publication, the State of Queensland
accepts no responsibility for decisions or actions taken as a result of any data, information, statement
or advice, expressed or implied, contained within. The content was correct at the time of publishing.

To the extent possible under applicable law, the material in this document is supplied as-is and as-
available and makes no representations or warranties of any kind whether express, implied, statutory,
or otherwise. This includes, without limitation, warranties of title, merchantability, fitness for a
particular purpose, non-infringement, absence of latent or other defects, accuracy, or the presence or
absence of errors, whether or not known or discoverable. Where disclaimers of warranties are not
allowed in full or in part, this disclaimer may not apply. To the extent possible under applicable law,
neither the Cyclone Testing Station or Queensland Government will be liable to you on any legal ground
(including, without limitation, negligence) or otherwise for any direct, special, indirect, incidental,
consequential, punitive, exemplary, or other losses, costs, expenses, or damages arising out of the use
of the material in this document. Where a limitation of liability is not allowed in full or in part, this
limitation may not apply. To the best of our knowledge, the content was correct at the time of
publishing.
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Introduction

A strong room is a strengthened compartment within a house where people can shelter during
a tropical cyclone. They are designed to resist higher wind forces and larger wind-borne debris
than the rest of your house and offer a higher level of protection from serious injury or death
to you and your family. Strong rooms are designed to have a higher chance of remaining intact
even if the rest of the house is severely damaged.

The objective of this document is to provide information about the selection, design and
construction of strong rooms in new houses in Australia. The document includes guidance on
e the selection of suitable rooms within a house
e the performance requirements for wind loads and impact from wind-borne debris
e the materials and systems that achieve the performance requirements.

The document includes:
e information for engineers, designers, and builders — mandatory technical design and
construction specifications
e Deemed-to-satisfy solutions — materials and details
e Requirements for Performance Solutions.

Strong rooms should not be constructed in houses located in a 1:500 storm-tide area, or a
riverine flood area. Refer to the local Council for maps.

The guide addresses the structural capacity of the strong room to resist wind and debris loads
during tropical cyclones but does not address requirements for air changes and occupier
comfort.

To claim compliance with this Guide, the requirements for design and construction in
Sections 1 to 4 must be followed.

How to Use the Guide

This Guide provides information for builders, engineers, designers and building certifiers. It
includes guidance for the design and construction of strong rooms in new homes.

Sections 0 to 4 provide the technical requirements, and Appendices A and B provide links to
the draft industry standards for wind-driven debris impact tests and bracing capacity tests.
Appendix C includes an example of the label that indicates the strong room was designed and
constructed to the requirements in this Guide and an annual maintenance checklist.

Homeowners are not legally required to build a strong room in their house — it is a personal
decision. If they choose to build a strong room, it is recommended that this Guide is used.

If homeowners want to be able to claim that the strong room they have built complies with
this Guide, then the designer and builder of the strong room MUST, as a minimum, follow the
technical requirements in this Guide, and an engineer needs to certify that the strong room
complies with this Guide. This Guide presents minimum requirements, and homeowners and
designers can choose to use more stringent requirements.

TS 1321 Version 1.0 4




Guide for Builders and Designers — Strong Rooms in New Houses

Materials and products
The materials and products used in strong rooms need to meet the design criteria presented
in Section 2.2. Make sure that:
1. For deemed to satisfy solutions, the products meet the requirements in Section 3.
2. For performance solutions, the suppliers of the materials are aware of the
performance criteria in Section 4 using either calculations or test results as specified
in APPENDIX A or APPENDIX B.

Useful Links

The following websites provide useful information about tropical cyclones, how they can
damage buildings and information about building requirements in each state that has cyclone
regions.

Also refer to the Guide for Homeowners.
https://www.jcu.edu.au/cyclone-testing-station/education under Strong Rooms

Information about tropical cyclones

Bureau of Meteorology —
http://www.bom.gov.au/cyclone/tropical-cyclone-knowledge-centre/

Cyclone Testing Station — Reports on previous cyclones and the damage they caused to houses
https://www.jcu.edu.au/cyclone-testing-station/education/publications

Information about building requirements

Queensland Government Department of Energy and Public Works (DEPW)

Advice for homeowners on building in Queensland
https://www.gld.gov.au/housing/building-home

Advice for the building industry on construction requirements in Queensland
https://www.business.gld.gov.au/industries/building-property-development/building-
construction

Australian Building Codes Board (ABCB) — information on the National Construction Code
https://www.abcb.gov.au/

Queensland Building and Construction Commission — information on building regulations in
Queensland https://www.gbcc.gld.gov.au/

Western Australian Department of Mines, Industry, Regulation and Safety (DMIRS) —
information on building regulations in Western Australia
https://www.commerce.wa.gov.au/building-and-energy

Northern Territory Government Department of Infrastructure, Planning and Logistics —
information on building regulations in the Northern Territory
https://nt.gov.au/property/building/build-or-renovate-your-home/building-and-renovating-
a-home
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1. Design

This Guide applies to the design construction and installation of strong rooms constructed for
the purpose of providing protection from tropical cyclones. The strong room is not designed
as an emergency shelter after the storm, but it may provide a core for emergency
accommodation.

The guide is to be used in addition to any requirements under codes and standards referred
to in the Building Act.

Strong rooms should not be constructed in houses located in a 1:500 storm-tide area, or a
riverine flood area. Refer to the local Council for maps.

1.1. Compliance
If it is claimed that the strong room satisfies this Guide, then the requirements of Sections 1,
2 and either 3 or 4 are mandatory.

Design of strong rooms shall adopt the enhanced design criteria presented in Section 2.
Details for the structural design of the strong room shall comply with EITHER the provisions of
the Deemed-to-Satisfy Solutions in Section 3 OR have demonstrated the performance
requirements outlined in Section 4 for a Performance Solution.

1.2. Size and location of strong room

1.2.1. Size

e The floor area of the strong room shall be at least the number of bedrooms plus
study/home office plus 2 m? including the bathtub, shower recess, toilet, and
furniture.

e The minimum floor area of the strong rooms shall be 4 m2.

e The maximum wall length of the strong rooms shall be 4 m.

e The minimum distance between any toilet pan and the door shall be sufficient to
allow the door to not have to use lift-off hinges — NCC 2022 Volume 2 CI. 3.8.3.3.
(Lift off doors will not provide an adequate seal.)

It is recommended that if the house will be designed for universal access, the strong room
should also contain features for universal access.

1.2.2. Location

Because the ceiling joists in the strong room will be located between roof trusses or joists, it
can only be located where the roof trusses or joists are in the same direction over the roof of
the room. Therefore, strong rooms should be located only under an area free of hips and
valleys in houses with trussed hip roofs if the strong room ceiling is directly under the roof. A
strong room could be located in any suitable room in a house under gable, flat or skillion roofs.

TS 1321 Version 1.0 6
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1.3. Record of compliance

1.3.1. Labels

Alabel that reads ‘This strong room complies with the Guide and can be used as shelter during
tropical cyclones.” should be clearly displayed in the strong room and a copy placed in the
electricity meter box. This will indicate to future owners that the room can be used to shelter
during a tropical cyclone. An example is provided in APPENDIX C.

1.3.2. Information provided to the owner
The following information shall be provided to the owner:
e Engineer’s Certification of the strong room
e Details of the design criteria used
e Date of construction
e Name and contact details of the builder.

TS 1321 Version 1.0 7
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2. Design criteria

Strong rooms should not be constructed in houses located in a 1:500 storm-tide area, or a
riverine flood area. Refer to the local Council for maps.

Design requirements
e The strong room shall be designed as a stand-alone structure within the house (or
on the property) and be able to resist the required debris and wind loadings.
e The strong room shall be designed to remain intact even if the rest of the house is
destroyed. It therefore needs:
o Afalse ceiling that is separated from the structure of the rest of the house
and supported only on the strong room walls.
o Separate tie-downs for the ceiling of the strong room.
e The walls, ceilings, doors, and windows shall be wind rated.
e The walls, ceilings, and doors shall be debris rated for the large debris item?.
e Windows and other external glazing shall be debris rated or protected by debris-
rated screens for both large and small debris items?.
e Debris-rated screens or shutters shall be supported at a distance from the glass of
more than 1.25 x the test peak instantaneous deflection from the large debris item
tests.

INote the debris test items are defined in AS/NZS 1170.2 Clause 2.5.8, and the tests are described in
CTS Tech Note 4 (a link to this document is provided in Appendix A).

The design of the strong room should also consider:

e Water resistance of materials

e Insulation and condensation — NCC insulation requirements for energy efficiency
could be incorporated into wall and ceiling elements without compromising the
resistance to wind-borne debris. Consider engaging an energy assessor to evaluate
R-ratings for the recommended strong room systems.

e Shower screens — glass in shower screens must be safety glass to comply with the
NCC.

e Mirrors — use laminated glass, vinyl-backed mirrors, acrylic mirrors, or a removable
mirror that can be taken out of the room as part of the preparation for an
approaching cyclone.

e In some cases, universal design that complies with AS 1428.1-2001 for people with
special needs.

e In some cases, earthquake resistance that complies with Appendix Ain AS 1170.4

Deemed-to-satisfy structural solutions are presented in Section 3.
Performance structural solutions are presented in Section 4.

TS 1321 Version 1.0 8
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2.1. Wind actions for the structural design of a strong room
The structure of the strong room shall be able to resist uplift and lateral wind effects
calculated from Vi 000.

2.1.1. AS 4055 Wind classification

For houses designed using a wind classification derived from AS 4055, Clause 2.1 is satisfied
by using a C wind classification with design criteria and details for the strong room that are at
least one wind classification higher than the wind classification for the rest of the house. Table
2-1 summarises the wind classifications for the strong room given a classification for the rest
of the house. AS 4055 Table 2.2 can be used to evaluate the wind classifications for most
houses. Note that AS 4055 includes classifications up to C4, but if the house as designed is
already a C4 building then a higher level must be included. Throughout this document, (C5) is
used to designate the design level for a strong room in a C4 or N6 house. It only has meaning
in the context of this Guide.

Examples:
a) If the wind classification for a house in wind region Cis C1, then the minimum strong room
classification is C2.
b) If the classification for a house in wind region B1 is N2, then the minimum strong room
classification should be C1, which has a higher wind speed than N2.
c) Ifthe classification for a house in wind region B1 is N3, then the equivalent C classification is
C1 (same ultimate wind speeds), so the strong room classification is C2.

Table 2-1 Wind classifications for strong rooms

House wind classification Wind classification for strong room
N2 C1
N3 C2
N4 C3
N5 c4
N6 (C5)
C1 C2
C2 C3
C3 c4
c4 (C5)
2.1.2. AS/NZS 1170.2 wind speeds

For houses designed using AS/NZS 1170.2, the design wind speed used for structural elements
in the strong room shall be calculated using V1o 000.

The internal pressure coefficient used in the design shall be 0.7 or -0.65.

The scenario used for this coefficient is illustrated in Figure 2-1. If a door or window is opened
or the envelope is damaged to allow even a small opening on the windward wall of the strong
room, the roof and walls must be designed to resist the combination of the external pressures
and positive internal pressures. This is the +0.7 internal pressure coefficient. If, after the
opening is created, the wind direction changes so that the opening is now on a side wall (not
illustrated in Figure 2-1), then the internal pressure coefficient could be around —0.65.

TS 1321 Version 1.0 9
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External
pressures

1
—> I’Hﬁ_-

direction - _
‘ Internal »
- pressures »

Figure 2-1 Internal pressures during tropical cyclones with a small hole in the envelope of the strong room

2.1.3. Wind-borne debris loads

The internal and external envelope of the strong room shall resist debris from the designated
impact loadings for horizontal and vertical surfaces given in Clause 2.5.8 AS/NZS 1170.2 based
on Vsoo.

Debris resistance is defined as preventing:
e penetration of the debris items defined in AS/NZS 1170.2 and
e spalling on the inside of the strong room that is large enough to cause injury to
occupants

Where a performance solution is adopted, the test method referenced in APPENDIX A shall
be used to demonstrate the required performance.

2.2. Design of specific elements

e All strong room walls shall be designed to function as external walls and satisfy the
requirements for wind actions in Clause 2.1.1 or 2.1.2 for both in-plane loading as a
bracing wall and out-of-plane loading; and for debris actions for vertical surfaces in
Clause 2.1.3.

e The strong room ceiling shall be designed to be independent of the roof structure on
the rest of the house and have the capacity to resist the differential pressure across
a flat roof for the wind actions in Clause 2.1.1 or 2.1.2. The ceiling shall have debris
resistance to the loadings defined in Clause 2.1.3 for horizontal surfaces.

e The strong room door(s) shall be inward-opening solid core doors with debris-
resistant linings. They shall satisfy the wind and debris actions requirements in
Clauses 2.1.1 or 2.1.2 and 2.1.3 for vertical surfaces. Doors shall be able to be
opened after being subjected to wind and debris actions. The minimum width of the
door shall comply with the NCC.

e Any window in the strong room shall be pressure-rated for the wind actions in
Clause 2.1.1 or 2.1.2 and together with any protective screen, demonstrate
resistance to the debris actions for vertical surfaces defined in Clause 2.1.3.

e Foundations shall be designed to resist uplift and bracing forces.

Note 1: Ceiling joists in false ceilings can be parallel to the roof trusses or floor joists above to have
minimal effect on headroom. Non-habitable rooms such as bathrooms and laundries may have lower
headroom requirements.

Note 2: Windows can be protected from the large debris test item (defined in AS/NZS 1170.2 Cl 2.5.8)
by debris-rated screens and from the small debris item (defined in AS/NZS 1170.2 Cl 2.5.8) by debris-
rated glass or glass coated with security film.
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3. Deemed-to-satisfy solutions

Strong rooms should not be constructed in houses located in a 1:500 storm-tide area, or a
riverine flood area. Refer to the local Council for maps.

Note: All of the DTS solutions satisfy the requirements for wind regions B and C. Any additional
or different details to satisfy the requirements of wind region D are shown in (red) text. Any
DTS that do not include red text also satisfy wind region D requirements.

3.1. Structural systems

3.1.1. Walls
Walls shall be constructed of either:
e Reinforced concrete blockwork (Wind regions B and C only — not applicable for wind
region D) that complies with the following requirements:

@)

O
O
O
O

Internal lining
boards glued to
blockwork

Minimum block thickness 140 mm

Every core is filled with N20 concrete

12 mm diameter vertical reinforcement at nominally 1200 mm centres
Bond beam bonded with each of the vertical reinforcements for 400 mm
10 mm plasterboard or 6 mm fibre cement sheet glued to the strong room
face of the wall at maximum 300 mm centres both horizontally and
vertically. The lining prevents spalling of the blocks when hit by debris.

Truss anchorage
plates in bond beam

Ceiling anchorage
plates in bond beam
in between truss
anchorage plates

N12 vertical
reinforcing at max
1200 centres,
lapped for 400 mm
in bond beam

Each core filled with
N20 concrete

Figure 3-1 Reinforced concrete blockwork walls
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e Timber-framed construction that complies with the following requirements
(illustrated in Figure 3-2 and Figure 3-3):
o Minimum 90 x 45 MGP12 studs at 600 mm centres fastened to 90 x 45
MGP12 top and bottom plates with two triple grips with 4 nails in each leg.
Double studs shall be used at the end of each wall and adjacent to openings.
Adjacent wall frames shall be joined using 100 mm #14 bugle head screws at
600 mm centres along the length of the join between the wall panels.
Blocking shall be used at wall junctions where appropriate.
o 0.55 mm G550 steel sheet glued between two layers of 12 mm plywood
fastened to the frames with 75 mm 10-8 gauge rib head chipboard screws
on either the inside or outside of the frame with respect to the strong room.

75 mm 10-8 gauge rib
head chipboard screws
@ 50 mm ctrs on top

Framing anchor with 4
nails per leg at each
stud/top and bottom
plate

M12 tie-down rod

with nuts and
washers top and
into floor

100 mm #14 bugle head
screw at each stud/top
and bottom plate

and bottom plates

75 mm 10-8 gauge rib
head chipboard screws
@ 150 mm ctrs on studs

0.55 mm G550 steel sheet
glued between 2x F7 12 mm
plywood sheets on inside of
strong room

90x35 MGP12 wall frames
with studs at 450 mm

EEEEEEEEEEEEEEEEjEEEEEEEEEEAEEE

centres

Internal wall lining

Figure 3-2 Timber framed walls
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o Screw spacing between the plywood wall system and the frames to be:
= 50 mm centres along top and bottom plates
= 150 mm centres along studs
o M12 threaded tie-down rods with 60 mm x 60 mm x 5 mm washers under
the nuts at each end of the wall and:
= For walls on concrete slabs embedded into the reinforcing in the
slab plus thickening; OR
= For walls on framed flooring, fixed to the underside of the floor
joists with nut and washer

The detail of the debris resistant wall linings for timber framed walls is shown in Figure 3-3. It
can be fixed on either the inside of the strong room or on the outside face (opposite face to
the strong room). If it is fixed on the outside face, the thickness of the lining may interrupt the
cladding line if the wall continues past the strong room.

75 mm 10-8 gauge rib
head chipboard screws
@ 50 mm ctrs on top
and bottom plates

75 mm 10-8 gauge rib
head chipboard screws
@ 150 mm ctrs on studs 2

.

Innermost  F7 12 mm
plywood sheets with face
grain vertical

0.55 mm G550 steel sheet
glued toinnermost F7 12 mm
plywood sheets (sheets laid
horizontal)

Outermost F7 12 mm
plywood sheets with face
grain vertical glued to steel
sheets and screwed to frame

SEEEEEE NN EEEEEEEEEEEEEGEEEEEEEEEEEspEsnnnnnnunnnnnnnnnnnnnd
“IIIIIIIIIII

= EEEEEn

\J

RO T RN TEFTEEEE TR FETTTTTT

Figure 3-3 Layup of debris-resistant lining for both timber-framed and steel-framed walls

Walls constructed to these details have a bracing capacity in excess of 11 kN/m length.
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e Steel-framed construction that complies with the following requirements
(illustrated in Figure 3-3 and Figure 3-4):

O

Minimum 90mm x 1.2 studs at 600 mm centres fastened to 90mm x 1.2 top
and bottom plates with M6 24x16 fasteners
0.55 mm G550 steel sheet glued between two layers of 12 mm plywood
fastened to the frames with 10-8 gauge x 40 mm zips
Screw spacing between the plywood wall system and the frames to be:

= 50 mm centres along top and bottom plates

= 150 mm centres along studs
M12 full height threaded tie-down bolts with 60 mm x 60 mm x 5 mm
washers under the nuts at each end of the wall. Anchors with 60 mm x 60
mm X 5 mm washers every 600 mm along the bottom plate shall be
embedded into the thickened slab.

The detail of the debris-resistant wall linings for steel-framed walls is the same as for timber
framed walls as shown in Figure 3-3 but it shall only be fixed to the outside of the frame
(opposite side of the frame to the inside of the strong room). Walls constructed to these
details have a bracing capacity in excess of 11 kN/m length.

16x75 mm 10 gauge

countersunk Wingtek
screws @ 50 mm ctrs on
top and bottom plates

16x75 mm 10 gauge
countersunk Wingtek
screws @ 150 mm ctrs on

studs

0.55 mm G550 steel sheet
glued between 2x F7 12 mm
plywood sheets on outside
of strong room

89 mm x 1.15 mm thick
studs and plates with
single row of nogging

Internal wall lining

Figure 3-4 Steel framed walls
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e Cross Laminated Timber (CLT)

o 90 mm thick radiata pine three-ply CLT walls with face grain vertical

o 70 kN capacity angle brackets with screws and masonry anchors that deliver
the same capacity between the walls and the floor at the ends of each
panel.

o Wall junctions shall be joined with either 70 kN brackets screwed to each
CLT panel with screws that deliver the same capacity or by M8 screws at 300
mm for the full length of the junction.

Silicone sealant shall be used between adjacent wall panels. Either silicone sealant or a sealing
grout shall be used at the wall-to-floor junction under the panels.

70 kN tensile capacity
brackets with
masonry anchors to
concrete slab at each
end of each panel

90 mm CLT panels face
grain vertical

M8 screws at each
panel interface at 300
centres

Silicone sealant between
panels at all vertical
junctions

300

N,

Silicone sealant or grout at
all horizontal junctions

N "
N P
\\

Figure 3-5 Connection of CLT panels within the room and between the room and the floor
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3.1.2. Ceilings

A separate ceiling that spans the room (max. 4 m) shall be fabricated from 12 mm F11 plywood
glued and screwed to LVL 15 ceiling joists with 75 mm 10-8 gauge rib head chipboard screws
at 120 mm centres along the LVL 15 joists. Refer to Table 3-1.

Table 3-1 Span table for ceiling joists

Span 2m 25m 3m 35m 4m

(mm)
Strong room Joist
wind U | 600 | 900 | 600 | 900 | 600 | 900 | 600 | 900 | 600 | 900
classification spacing

Depth | 90 | 90 | 90 | 90 | 9 | 9 | 9 | 9 | 9 | 90
¢ SCreW | 566 | 200 | 300 | 150 | 250 | 150 | 200 | 100 | 150 | 100

spacing

Depth | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 90 | 120
c2

Serew e | 150 | 150 | 100 | 150 | 100 | 100 | 75 | 100 | 100

spacing

Depth | 90 | 90 | 90 | 120 | 90 | 120 | 120 | 120 | 120 | 140
= SCreW |16 | 100 | 100 | 100 | 100 | 75 | 100 | 75 | 100 | 75

spacing

Depth | 90 | 90 | 90 | 120 | 120 | 140 | 140 | 140 | 140 | 170
ca

Serew g0 | 75 | 75 | 75 | 100 | 75 | 100 | 75 | 100 | 75

spacing

Depth | 90 | 120 | 90 | 120 | 120 | 140 | 140 | 140 | 170 | 190
(Cs) Screw | et 25 | 75 [ so | 75 | so | 75 | so | 100 | s0

spacing

LVL15 ceiling joists
-\(\"o - see text for size

75 mm 10-8 gauge rib-
head chipboard screws

Figure 3-6 Construction of ceiling panels

The ceiling system for the strong room shall remain independent of the trusses or the roof
frame. This can be achieved by orienting the LVL ceiling joists parallel to, and between the
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roof trusses. Figure 3-7 shows alternative methods for fixing the ceiling to the walls. In one
method, the studs in the strong room continue above the ceiling level and in the second,
conventional top plates are used.

Where conventional top plates are used, the plywood shall continue to the outer edge of the
top plates and shall be connected down to the top of the top plates with 75 mm 10-8 gauge
rib head chipboard screws at 150 mm centres with a bead of silicone sealant between the
plywood ceiling panel and the top of the wall plates.

\

0\
\

Studs extend to top of ceiling
joists.

Single M12 bolt between
stud and ceiling joist

2

Extra row of nogging at the
top of the wall

e Walls without top plates
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75 mm 10-8 gauge rib-head
chipboard screws at 150
centres

Angle brackets
with two #14
bugle head

screws per leg

,
=<,
CZ%

2 x framing

anchors at each J
stud (can be

either side)

e Walls with conventional top plates

Figure 3-7 Ceiling connection to new wall frames

The top plate shall be fixed to each stud with framing anchors with at least four nails per leg
as shown in Figure 4-x. For ceilings fitted to blockwork walls, the angle brackets shall be bolted
into the bond beam with two 12 mm masonry anchors.

Figure 3-8 shows conventional wall frames with the ceiling plywood fitted between the top
plates. This may be appropriate where headroom is limited.
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Trusses
(shown dashed)

Angle brackets
with two #14
bugle head
screws per leg

Framing anchors y

at each stud (can /
be either side)

Figure 3-8 Ceiling connection wall frames

The ceiling joists shall be directly connected to the top of the walls (either the top plate or the
top of the wall panel) at each end of the joist using L-brackets with one M12 bolt into the
ceiling joist and one into the top plate. At the ends of the walls, it is possible to use the M12
tie-down rods to anchor the L-bracket to the top plate.

3.1.3. Bracing systems
Walls that comply with Clause 3.1.1 are deemed to satisfy bracing requirements.

The contribution of the bracing for the strong room shall not be considered in the design of
the total bracing in the house.

3.1.4. Doors
A performance solution shall be used for doors. Refer to Clause 4.1.4 for the requirements for
a performance solution.

Knock-out pin hinges shall be used to allow door to be opened even if locking mechanism has

been damaged by debris. Three hinges shall be used to allow one to be damaged by debris
and the door can still be supported by the other two.
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Door frames shall be directly connected to either the door jamb studs or the wall panels using
screws in accordance with the door manufacturer’ performance solution.

Multi-latch systems can be used, but all latches shall be into the side jamb with no latches in
the top or bottom of the door. This allows the door to be opened using the knock-out pin
hinges even if debris has damaged the latches.

Note: Security doors can usually achieve the performance requirements if the latches are
augmented with “structural towel-rails” as illustrated in Figure 3-9 and Figure 3-10 provided
adequate bolts are specified to absorb the impact of the loads on the rail as the door deforms
under impact loads.

3 x knock-out or
lift off pin hinges

Performance solution
inward opening door

“Structural towel rails” at
third points — see detail in

Figure 3-10

Latch locking
mechanism into the
side jamb only

Connection of door
frame to building
frame in accordance
with door
manufacture’s
recommendations

Figure 3-9 Door specification
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Angle brackets bolted to door
frame with sufficient bolts or
screws to carry the loads

20 mm diameter 1.5
mm thick circular rail
held with 40 mm

clearance to door by
end brackets

End brackets
16mm diameter rod

locked inside rail with
screws on underside of
rail

Locking screws

e Normal operation

—— 16mm diameter rod
engaged in end

brackets and locked
in place with screw
on underside of rail

Locking screws

e Strong room operation

Figure 3-10 Detail of "structural towel rail"
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3.1.5. Foundations

The minimum depth of the concrete slab and bonded footing or thickened slab under strong
room framed or CLT walls shall be as indicated in Table 3-2 to provide adequate weight for
tiedowns. Footings shall comply with AS 2870 and be based on the soil classification of the
site. No thickening is required for tie-down for masonry wall construction. In each case, the
maximum thickening of tie-down requirements and wall support requirements in AS 2870
shall be used.

Table 3-2 Minimum depth of slab for tiedown capacity

Wall material Plan dimension Wind Minimum slab
of room classification of thickening
parallel to strong room depth for tie-
ceiling joists down
Cc1 0
C2 0
2m C3 130
c4 270
(C5) 420
C1 0
Steel or timber Cc2 20
framing 3m Cc3 210
c4 420
(C5) 650
C1 0
C2 40
4m C3 290
c4 570
(C5) 890
c1 0
C2 0
2m C3 60
c4 200
(C5) 360
C1 0
C2 0
cLr 3m C3 150
c4 350
(C5) 590
C1 0
C2 0
4m C3 230
c4 510
(C5) 820
3.2.  Window systems

Window systems shall comply with AS 2047 and have wind ratings defined as either a wind
classification for the strong room as defined in Clause 2.1.1 OR a pressure rating as defined in
Clause 2.1.2.
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For example, if the wind classification for the rest of the house is C1, then the minimum strong
room classification is C2.

The window system shall either
e satisfy the requirements in Clauses 2.1 for the relevant Vsqo for debris resistance OR
e be protected by permanently installed cyclone-rated impact-resistant screens or
shutters fixed with standoffs in accordance with the design information based on
test results for the relevant wind region.

3.3.  Waterproofing/water resistance
Details at the junction of walls, and the junction of walls and ceilings shall include water-
resistant features including:
e Silicone sealant between wall panels, and between wall panels and ceiling and floor
e Corner flashings to extend at least 100 mm beyond the interface between the wall
panels and bonded to both surfaces, and fixed with screws at 3 places per face of
the flashing to hold it in place until after the debris-resistant lining is installed. The
flashing is positioned under the debris-resistant lining, as shown in Figure 3-11.)
e A waterproof membrane on the upper surface of the ceiling.

Note: Where the strong room is a wet space such as a bathroom, normal wet area water-
proofing is required on the inside face of the internal lining.
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200 mm wide flashing folded at
the corner and sealed to the
debris resistant lining on both

walls with silicone sealant

Figure 3-11 Flashing at wall junctions and wall to ceiling junctions
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4. Performance solutions

Strong rooms should not be constructed in houses located in a 1:500 storm-tide area, or a
riverine flood area. Refer to the local Council for maps.

Performance solutions shall demonstrate that they satisfy the design criteria in Section 2 by
either or both:

1. Calculation using a design document referenced in the National Construction Code

2. Results from the tests referenced in APPENDIX A and/or APPENDIX B.

4.1.  Structural systems

4.1.1. Walls
Wall systems shall demonstrate they satisfy:
1. Debris resistance, as specified in Section 2.1.3 for vertical surfaces using the test
method referenced in APPENDIX A
2. Out-of-plane wind loads specified in Section 2.1.1 or 2.1.2
3. In-plane bracing capacity to carry wind loads specified in Section 2.1.1 or 2.1.2, or
results from the tests referenced in APPENDIX B.

Deemed to satisfy walls detailed in Section 4.1.1 have a bracing capacity in excess of 11 kN/m
length.

4.1.2. Ceilings
Ceiling systems shall demonstrate they satisfy:
1. Debris resistance, as specified in Section 2.1.3 for horizontal surfaces using the test
method referenced in APPENDIX A
2. Out-of-plane wind loads specified in Section 2.1.1 or 2.1.2
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4.1.3. Bracing
Bracing loads shall be evaluated using the wind actions for the strong room and either:
1. AS 4055 or AS 1684.3 using the length of the strong room wall perpendicular to the
wind direction plus 3 m; OR
2. Pressures from AS/NZS 1170.2 using the length of the strong room wall
perpendicular to the wind direction plus 3 m.

Wind
direction

Loaded wall

Loaded wall

Wind 1

direction Z
| - Brecnewe! 7

/— Bracing wall

Figure 4-1 — Area used to calculate bracing loads

Bracing resistance shall be provided by walls parallel to the wind direction.

Bracing resistance shall be demonstrated by calculation of bracing capacity of the walls using
a primary reference in the NCC or by testing using the test method referenced in APPENDIX
B.

The contribution of the bracing for the strong room shall not be considered in the design of

the total bracing in the house because the strong room walls are not structurally connected
to the roof diaphragm of the rest of the house.
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4.1.4. Doors
Strong room doors shall:
(a) be inward opening
(b) when fitted with hinges, locks and frames, meet the debris impact and wind load
requirements in Clause 2.1 for the relevant Vg (V10,000 for wind actions and Vsqo for
debris resistance)
(c) be easily latched and opened from both sides when undamaged and opened from
the inside when damaged by wind-borne debris
(d) have seals to minimise wind-driven rain entering the strong room.

Doors shall have the following attributes:

e Knock-out pin hinges shall be used to allow the door to be opened even if the
locking mechanism has been damaged by debris. Three hinges shall be used to allow
one to be damaged by debris, but the door can still be supported by the other two.

e Multi-latch systems can be used, but where they are used shall only latch into the
side frame. (There shall be no latches in the top or bottom of the door.) This allows
the door to be opened using the knock-out pin hinges even if debris has damaged
some or all of the latches.

Components of a door assembly are not interchangeable with another door, frame, or
components unless they are tested to the requirements in Clauses 2.1.1 or 2.1.2 and
Clause 2.1.3 respectively for the relevant Vi (Vio000 for wind actions and Vs for debris
resistance). The wind-driven debris test shall be conducted in the same configuration as the
door will be installed, i.e., the wind-driven debris test shall be undertaken with the door in an
inward-opening configuration.

Installers shall follow the manufacturer’s installation instructions precisely. The door and
frame attachments shall be installed in the same way as the assembly was tested or evaluated
by a building or engineering professional.

4.1.5. Foundations
The foundations shall provide resistance to combined wind uplift and overturning.

4.2. Window systems
Window systems shall demonstrate performance by meeting:
1. Wind pressure and rain penetration tests specified in AS 2047 for pressures that
satisfy the design criteria specified in Section 3.
e  Wind-driven debris tests referenced in APPENDIX A that satisfy the requirements in
Clause 2.1.3 on either the window system or a protective screen or shutter.

4.3. Waterproofing/water resistance
A performance solution shall demonstrate that it meets or exceeds the water resistance
performance of the measures specified in Clause 3.3.
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APPENDIX A Wind-driven debris tests

Debris tests are based on the loads specified in Clause 2.5.8 in AS/NZS 1170.2. The test method
and acceptance criteria are presented in Technical Note 4 available on the Cyclone Testing
Station website.

https://www.jcu.edu.au/cyclone-testing-station/education under Technical Notes

APPENDIX B - Bracing test

Bracing tests are based on racking loads determined using AS 4055, AS 1684 or the NASH
Standard. The test method is presented in Technical Note 7 available on the Cyclone Testing
Station website.

https://www.jcu.edu.au/cyclone-testing-station/education under Technical Notes
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APPENDIX C- Label and record of maintenance and
changes to the strong room

Example of label

This strong room complies with the requirements in the ‘Guide for the design of strong
rooms in houses for protection during tropical cyclones’.

Document number: TS 1321 Ver:1.0

Subject to no evacuation orders, shelter in this room during a tropical cyclone.

Ensure the door and window are securely closed.

Room name: |

Date strong room installed: |

The homeowner will keep the following information for future building owners:

e Details of design criteria used.

e Date of construction.

e Name and contact details of the builder.

e Date and certification by an engineer

e Date and details (including contact details of the builder) of any alterations.

e Date and details (including contact details of the builder) of any repairs.

e Date and details (including contact details of the builder) of any major maintenance
conducted.

e Date when the strong room was used during a cyclone, the number and ages of
people who sheltered, and the length of time people were in the strong room. Note
the performance of the strong room including any damage to the strong room. Also
note any changes to what is brought into the room for next time.

e Building certification documentation

TS 1321 Version 1.0 29



Guide for Builders and Designers — Strong Rooms in New Houses

Annual Maintenance checklist:
The homeowner should check the strong room in October (before every cyclone season) and undertake maintenance if necessary.

Year 20 20 20 20 20 20 20 20 20 20 20 20
Door frame in good
condition

Door in sound condition
and latches and hinges
lubricated & operational

“Structural towel rails”
are in good working order

Window screen or
protection is secure and
undamaged

Internal walls in good
condition

Ceiling in good condition

External walls in good
condition

Any alterations since last
year have been done
using the design criteria

Label visible and legible

Items to take into the
strong room are
prepared & easily located
refer to Section Error!
Reference source not
found..
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