f& Department of
Building and Housing

Te Tari Kaupapa Whare

Determination 2010/85

Safety from falling from an infinity edge swimming
pool at 4 Brookfield Street, St Heliers, Auckland
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The matter to be determined

This is a Determination under Part 3 Subpart hefBuilding Act 2004 (“the Act”)
made under due authorisation by me, John Garditeanager Determinations,
Department of Building and Housing (“the Departnigrior and on behalf of the
Chief Executive of that Department.

The parties to this determination are:

N the owner, Mrs C Stevens (“the applicant”) actingptigh the architect of the
building (“the architect”) and represented by aaleaifviser

N the Auckland City Council carrying out its dutiesdefunctions as a territorial
authority and a building consent authority (“thehauity”).

This determination arises from a dispute about drethe proposed design of an
infinity-style swimming pod meets the requirements of Building Code Clause F4.

| therefore take the view that the matter for dwiaatior? is whether the design of
the swimming pool complies with Building Code Clalws4. | have also considered
whether the revised design of the infinity edgeadiéd the pool presented to me
during the determination complies with Clause F4.

The design of the swimming pool and fencing, webkpect to the requirement to
restrict the access of children under the agexafosihe pool and immediate pool
area, is not in dispute.

In making my decision, | have considered the subimis of the parties and the
other evidence in this matter.

The relevant clauses of the Building Code are seitroAppendix A.

! The Building Act 2004 and the Building Regulatidr®92 are available from the Department’s webgitevav.dbh.govt.nz.
2 An infinity-style swimming pool provides a visueffect of water that extends or vanishes into thézbn.
3 In terms of section 177(a) of the Act (prior tduly 2010).
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The background

2.1 The applicant has applied for a building conseuntr(ber B/2009/6780) for the
construction of a new house with a swimming pool.

2.2 It appears from the application for determinatioattthe authority took the view that
the proposed swimming pool did not comply with Bwelding Code Clause F4. The
authority requested further information on 11 Felbyl2010 from the architect to
demonstrate how compliance with Clause F4 woulddbeeved by the design.

2.3 The architect responded in a letter dated 22 Fep2@l0 to the authority, justifying
how the design features of the proposal comply tghBuilding Code.

2.4 The application for a determination was receivedhgyDepartment on 8 March 2010.

3. The swimming pool

3.1 The swimming pool is to be located on the maireisrievel of the new house. The
swimming pool is a ‘lap pool’ that includes an mfy edge design. The swimming
pool is approximately 10.6 metres long and 1.9 esetvide, and is approximately
four metres above ground level at its northern end.

3.2 The swimming pool cantilevers out from the corniethe terrace. Around the terrace
area, the swimming pool is separated on the sositlaea southwest sides from other
areas of the house by 1.2 metre high glass barNe@ the main entrance to the
house the swimming pool is separated by 1.2 magiediass barrier.

3.3 The details of the edges of the pool (describguamagraphs 3.4 and 3.5) are shown
in Figures 1 and 2.
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3.4

3.5
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4.7

The western corner of the swimming pool has awitle a raised edge that extends
from the terrace on the southwest side to the eanthorner of the swimming pool.
This side of the swimming pool has a width of 200amd extends 150mm above
the water level of the swimming pool. The top edfthis side of the pool has a 45°
slope. This sloping edge detail of the swimminglpeall is shown in Figure 1.

The north eastern side of the pool (apart fronm@torthern most corner as
described in paragraph 3.2) has an infinity eddpe. iffinity edge is formed by a
10mm thick sheet of glass. The infinity edge ha®@mm wide water trough and a
second 10mm thick sheet of glass to form the oatsabe. The infinity edge detall
of the swimming pool is shown in Figure 2.

The submissions

In a covering letter addressed to the Departmbatatchitect explained that

‘The pool... is a major architectural and visual element of the total house design. The
main living area enjoys stunning views... and the pool has been designed to be as
unobtrusive to the view as possible, including a section of infinity edge... The terrace
has been designed to enjoy the view straight out from the house unobstructed.’

The application included a copy of a letter frora #rchitect dated 22 February
2010, written in response to a number of questiaised by the authority about the
code compliance of the proposed design. The aathibtade a number of points, in
particular referring to a practice note (“the pi@enote”) in which the authority
provided guidance about infinity pools, and whiobluded comments from a subject
matter expert from the Department. The architextest

The infinity edge consists of a 10mm thick sheet of glass which by virtue of its
thinness prevents people from sitting or walking on it. The balance of the unfenced
section of the pool is shaped with a 45 degree slope and a 25mm top surface to
achieve the same purpose. This design feature ... is therefore fully compliant.

... This is a lap pool which is very narrow at less than 2 metres in width. Therefore,
both in terms of compatibility with intended use (a lap pool), and the narrow feature
referred to in [the practice note], it is fully compliant.

The [practice note] also emphasises that ‘the provision of a barrier can not be made
dependent on the fall height for the reason given ..." ... We should state that this pool
is a lap pool which cantilevers off the terrace and forms the major architectural feature
of the whole house design. It was designed to comply bearing in mind its primary
aesthetic importance and limited function as a very narrow exercise lap pool.

The applicant’s submission also included a copgrofitectural plans relating to the
swimming pool area and a copy of the practice note.

Copies of the submissions and other evidence weraded to the parties. The
authority did not acknowledge the application.

A draft determination was issued to the partied@May 2010 for comment.

The authority accepted the draft determination sutlcomment in a response dated
10 May 2010.

The applicant did not accept the draft determima#inod in a response dated 30 June
2010, consisting of a submission from the archigact a submission from the
applicant’s legal adviser, made the following comisg€in summary):

Department of Building and Housing 3 15 Septemifd02



Reference 2191

4.9

4.10
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Submission

Comments

Limit on
application

Legal
adviser

Clause F4.3.1 has a limit on its application that applies. The draft does
not refer to the limits of application to Clause F4.3.1.

Architect

Clause 4.3 is limited in its application, where a barrier would be
incompatible with the intended use of an area. The approach taken in
the draft would mean that no infinity edge pool would be possible where
there was a fall of one metre of more. Previous Department guidance
notes that small children will be closely supervised so that they would
not run along narrow edges or get into difficulty in the water. Any need
for a barrier is for older children or adults, who would be more aware of
the potential fall heights. This is a clear directive that a barrier is not
required.

Intended use

Legal
adviser

The intended use of the pool is as a lap pool only. It is a major
architectural and visual element of the house design. It is not a
conventional recreational swimming pool and its size and shape are
consistent with that intention. There has been no challenge to the
applicant’s ‘declaration as to the intended use of the lap pool.’

The draft determination relies on an example of a person using an air
pillow, which can only be a reference to small children, as adults and
older children can take care of their own safety, but small children inside
the pool area will be supervised, as they cannot access the pool area
unaided. The use of an air pillow is hypothetical and inconsistent with
the intended use of the pool. The draft determination is inconsistent with
previous guidance which directly addressed this hypothetical point.

Architect

The pool is intended as a lap pool only, and is an architectural design
characteristic. The shape of the lap pool limits its use and therefore it is
not intended for or appropriate for the use of an air pillow.

Evidence for
determination
and
determination
process

Legal
adviser

The authority provided no evidence and made no submissions prior to
the preparation of the draft. The applicant, however, provided
incontrovertible evidence of the intended use of the swimming pool,
including its ‘limited function as a very narrow exercise lap pool’, ‘the
major architectural feature of the whole house design’ and the ability to
take advantage of the unobstructed views.

When making a determination, the Chief Executive must comply with the
law, consider the evidence (particularly where it is not challenged), and
not consider irrelevant or hypothetical matters.

Management
practices

Legal
adviser

The draft determination refers to a previous determination about the
management of buildings, which has no application to a case of the
intended use of a swimming pool. Consideration of future owners is
irrelevant, as Clause F4.3.1 requires focus to be on the intended use of
the lap pool by the applicant, which depends on the evidence. The
statement in the draft determination that ‘future owners of the house...
may not adopt the same management practices’ is nonsensical. The
pool will still be a lap pool with all the limitations on size and potential
usage. A change of owner cannot turn it into a large recreational pool.

Architect

The critical point is the intended use and proper management of the
pool. The owners are responsible, aware of safety issues, and will
ensure that the pool is used as intended. The hypothetical actions of a
future owner are irrelevant

Infinity pool
examples

Architect

A designer involved with 15 infinity pools and eight owners of infinity
pools provided feedback. There are no problems or concerns with the
pools design and safety. These infinity pools are mostly recreational and
up to 2.5 metres above ground level.

| took these comments into account and amendedr#fedetermination as |
considered appropriate.

| note that the guidance referred to by the archaed legal adviser is a practice
note written by the authority. It is noted on thiagiice note that it is for “Auckland
City Council internal use only and is not to beduas a substitute for professional

15 Septemifd02



Reference 2191 Determination 2010/85

411

4.12

4.13

4.14

4.15

advice”. The practice note refers to an email faamadvisor of the Department that
discusses generally a range of issues associatednfinity pools including the
design of the pool walls, the likelihood of diffetegpersons falling, the effect of
different fall heights, and refers to a previougedmination concerning a roof deck
where a barrier was provided in the form of a hamtal net set 1000mm down the
outside wall. The email does not contain any paldir advice one way or the other
as to whether a barrier is required for infinityofg | also note the email does not
constitute guidance published by the Chief Exeeutinder section 175, but simply
contains a range of views and observations by ficeof the Department that have
been provided to the authority for the purposessisting the authority in the
development of its own policy in respect of infingools.

As the legal adviser and architect have descritiedpool is going to be used by the
applicant as a lap pool. The pool is limited insitee and shape and smaller than a
conventional recreational pool. The pool is alsigaificant architectural design
feature of the house. The architect and legal adwaee of the view that the limits on
application of Clause F4.3.1 apply because a basriacompatible with the
intended use of the pool, in terms of its use lap gool and the primary aesthetic
importance of the pool to the architectural desifjthe house.

The limit on application of Clause F4.3.1 appligseve a barrier would be
incompatible with the intended use of the aredétermination 2009/83, |
considered whether barriers would be incompatibtk the intended use of race
walkways at a stock yard. The walkways were usest&fy carrying out their duties,
and staff needs to both walk around the walkwayscimb up out of the races
where the stock are. | found that the limit on agtion of Clause F4.3.1 applied to
this situation and therefore that barriers wereraquired, because if barriers were
provided, it would prevent the staff from carryiogt their duties on the race
walkways, which was the purpose of the race wallsvay

In this case, | consider a barrier would not b@mpatible with the intended use of
the pool. A barrier would not prevent people froanrging out activities associated
with the intended use of the pool i.e. enteringxiting the pool, or swimming or
relaxing in the pool. Therefore, in my view theili on application of Clause F4.3.1
does not apply. | also note that one of the purpo$¢he Act is to ensure that
‘people who use buildings can do so safely andautlendangering their health’,
and | therefore consider the aesthetic importaftieeopool insufficient justification
for not providing a barrier. | also note that aigessolution such as a horizontal
barrier or net may be able to be incorporated tidodesign to meet the requirement
to safeguard people from falling, whilst not inegrhg with the aesthetics of the
architectural design of the house.

A second draft determination was issued to thagsdn 2 August 2010 for
comment.

The hearing

| held a hearing in Auckland on 24 August 201(hatrequest of the applicant. In
attendance at the hearing was the applicant, reptes by her architect, legal
adviser, and a technical adviser, and represeatatifthe Department including a
referee engaged under section 187.
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4.16

4.17

4.18

4.19

4.20

The legal adviser summarised the information predioh the previous submissions.
The legal adviser was of the view that the apptiegas entitled to a determination
concluding that the original design met the requiats of the Building Code,
however, would accept a determination that appravevised design subject to the
analysis provided by the technical adviser.

The applicant submitted that:

. the pool is not a recreational pool, and the indenis to use it largely for
exercise purposes

. the architect has designed a barrier to mitigagehighly unlikely risks
associated with the use of this pool.

The technical adviser analysed the risks and haZardhe situation and found:

. a fall over the infinity edge is a highly unlikedyent resulting from
circumstances such as inappropriate use of a lap Ipoisterous behaviour or
lack of parental supervision

. fall protection would not seem to be necessarwftall of less than one metre
. a fall of four metres could have potentially ses@monsequences

. mitigation of such risk should be considered, ttaally fits within the
intended use and design purpose, despite the higiikely outcome

. appropriate mitigation is a rail 0.25 metres betbw infinity edge extending
out to 0.5 metres, as the rail would greatly redheeconsequence of a fall and
does not interfere with the design concept proposed

. this solution is consistent with calculations unidkeen, experiments performed,
and existing guidance on this matter.

The architect produced a revised design (refeatagraph 5.12, Figure 3)
incorporating a horizontal barrier (“the horizonalrrier”) to take account of the
analysis of the technical adviser. The architeted that in his view the original
design was sufficient to comply with the Buildingd®, however the revised design
would mitigate the ‘additional hypothetical riskEading from a grossly
inappropriate use of the lap pool, a lack of sdashbpervision, boisterous behaviour
within the pool, and irresponsible conduct by fetowners.

The authority did not provide a submission or comnua the information presented
at the hearing.

Discussion

Clause F4.2 requires that buildings be construtdedduce the likelihood of
accidental fall. Clause F4 affords protection friating to all people, not just
children, therefore the likelihood of a personifallover the edge of the pool must
be considered. The objective of Clause F4 is arortapt one and is also reflected in
the purposes provision of the Act where the verst fpurpose of the Act is listed in
section 3 as ensuring that ‘people who use buikloan do so safely and without
endangering their health’.
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5.2 Clause F4.2 does not require people to be absplptetected from falling, only that
the risk of accidental fall is reduced. Howeveraacidental fall is just that — an
accident; and even with the best care and intesfi@ople can suffer accidents. The
performance requirement in Clause F4.3.1 requiteesi@ger where people could fall
one metre or more. A person falling greater ttés hieight is likely to suffer
considerable injuries and where a fall is signifittagreater than one metre the
consequence may be very serious injury or deatausé F4.2 requires the
likelihood of such accidents to be reduced.

5.3 The ‘likelihood of accidental fall’ relates to tisbance of falling. Likely and
likelihood are not defined in the Building Act d¢ret Building Code. However, the
word likely in section 64 of the Building Act 19%hs been considered in court, and
it was held that:

“Likely” does not mean probable, as that puts the test too high. On the other hand, a
mere possibility is not enough. What is required is “a reasonable consequence or
[something which] could well happen.™

“Likely” means that there is a reasonable probability, or that having regard to the
circumstances of the case it could well happen.®

54 The pool could be used for recreational purposegeisas lap swimming. The
reason for reaching this view, notwithstandinggteged intention of the applicant to
use the pool only as a lap pool, is the requirenreséction 16 of the Act that the
purpose of the Building Code is to prescribe ‘teef@grmance criteria with which
buildings must comply in their intended use’. Taen ‘intended use’ is defined in
section 7 of the Act:

intended use, in relation to a building,—
(a) includes any or all of the following:

(i) any reasonably foreseeable occasional use that is not incompatible with the
intended use: ...

A similar definition is contained in Clause A2. &tefinition in the Building Code
is not identical to the Act but is the same for plaeposes of this determination:

intended use of a building includes—

(a) any reasonably foreseeable occasional other use that is not incompatible with the
intended use; ...

5.5 Therefore, the performance requirements in Cladsg.F apply not just to the
applicant’s stated intention of using the pool d&papool but also to other intended
uses that come within the definition of ‘intendesu The intended uses of the lap
pool would include all realistic possible uses thatld not be contrary to how the
pool is intended to be used. While the pool is gambe used as a lap pool by the
applicant for exercise and is a significant ardtiteal design feature, | consider it is
reasonably foreseeable that it could, at some itinits life, even if only on an
occasional or infrequent basis, be used as a temmabpool. The smaller size and
the shape of the pool do not prevent the pool besegl for recreational activities
and relaxation. Recreation in pools can involvévdids such as playing games,

4 Auckland City Council v Weldon Properties Limit8tB/96, Judge Boshier, DC Auckland NP2627/95, lcobe appeal in Weldon
Properties Limited v Auckland City Council 21/8/%almon J, HC Auckland HC26/97
® Rotorua DC v Rua Developments Limited 17/12/@@lgé McGuire, DC Rotorua NP1327/97
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5.6

5.7

5.8

5.9

5.10

5.11

general boisterous behaviour, and playing with gapnt such as inflatable airbeds
and floatation devices.

| note that, on average, houses in New Zealandgehawnership with relative
frequency, of the order of every seven years ohmsoonsidering what activities are
likely to be carried out in the pool, | must takeeaunt of the requirements of section
16 of the Act that buildings must comply with therfermance criteria in the
building code in their intended use and that thasid include the intended uses of
both present and future owners of the house folifdhef the building. That
corresponds to the approach the predecessor egp@tment took to management
matters in various determinations under the forBwelding Act 1991, determining
that management practices cannot achieve complisiticehe Building Code. |
appreciate that taking that approach means an owiggrt feel aggrieved when a
determination about their building is based onlittedihood that future owners will
not adopt good management practices.

| must therefore consider if the requirements aRRke met in this case, in that the
likelihood of falling is sufficiently low that naufther measures to mitigate that
likelihood of fall are required. Both the slopindge detail (refer to Figure 2) and the
infinity edge detail (refer to Figure 3) are suifict to prevent people from walking
on the edges of the swimming pool. However, | cdersthat recreational activities
could well raise people to or above water level tredefore above the edge of the
infinity pool. In such instances the glass edgthefinfinity pool at the height of the
water level does not provide a barrier to peopleater level in the pool.

| consider that the design of the infinity edge neethat people could prop
themselves up using the glass edge, could fall thhesedge from on a floatation
device that brings their centre of gravity slighdlyove the top of the water level
when using the pool for recreational purposesalbioler the edge if they were
raised above the water level playing games or@pating in generally boisterous
activities.

| believe such an event is likely in the terms diéscl above in that it could well
happen, although I note the views expressed bggpicant’s technical adviser that
the probability of such an event is considered lyiginlikely. Nonetheless |
consider that a barrier is required to reduceitedihood of falling because of the
very serious consequences of a fall in this case.

As mentioned in paragraph 4.13, there are desilgiéas such as horizontal
barriers or safety nets that could be incorporatemithe design that would reduce
the likelihood of falling and that will not detrimt&lly affect the visual effects of the
pool as viewed from inside the house, which areagprrarchitectural feature.

| note in the generic case of a freestanding swimgrpool where the 1.2 metre high
pool wall forms the safety barrier into the poal,authority may well be acting
reasonably in issuing a waiver to the requiremerovide a barrier to protect
people from falling out of the pool. While Claus# ¢onsiders reducing the risk of
falling, the consequence of falling must be congden granting a waiver of the
requirement for a barrier, and given the consegeena fall of approximately four
metres, | do not consider it would be reasonabbtotsider a waiver, particularly as
design solutions exist in this case.
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The revised design

5.12  Asdiscussed in paragraph 4.19, the architect pexia revised design incorporating
a horizontal barrier for the infinity edge detaslshown in Figure 3.

5.13  The revised design includes a slightly sloping bamtal barrier consisting of a
38mm diameter outer rail running the length ofitifanity edge and 250mm beyond
at both ends, and returning back to the pool watlose the rail off. The rail will be
supported on 12mm diameter rods at 1 metre cemaggmum with an intermediate
rail located at the centre of the support rods.

50

+23.550

&fass Infinity odge

‘Water trough b

535 choree! sorew fixed through
lmg inte 53 plate set in corcrets
with rag beits.

Figure 3: revised swimming pool infinity edge
detail with a safety barrier

5.14  With respect to the compliance with Clause F4 efrévised design, | note:

. the horizontal barrier would not reduce the likebld of accidental fall (Clause
F4.2) but would safeguard people from injury causgdalling (Clause F4.1)
because the height of the fall is limited

N the horizontal barrier is of an appropriate widiveg the height that the barrier
is positioned at approximately 250mm below thenityi edge, and less to the
outer edge of the water trough

. the horizontal barrier complies with Clause F4.3.4.

5.15  Accordingly, | consider the revised design comphath Clause F4 of the Building
Code.
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6. The decision
6.1 In accordance with section 188 of the Act, | herdbiermine that:

. the design of the pool does not comply with Claeé®f the Building Code
with respect to the protection for safety fromifail

. the revised design of the infinity edge compliethv@lause F4 of the Building
Code.

Signed for and on behalf of the Chief Executivéhef Department of Building and Housing
on 14 September 2010.

John Gardiner
Manager Deter minations
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Appendix A

The legislation

The relevant provisions of the Building Code:
CLAUSE F4—SAFETY FROM FALLING
OBJECTIVE

Determination 2010/85

F4.1 The objective of this provision is to safeguard people from injury caused by falling.

FUNCTIONAL REQUIREMENT

F4.2 Buildings shall be constructed to reduce the likelihood of accidental fall.

PERFORMANCE

Provisions

Limits on application

F4.3.1 Where people could fall 1 metre or more from an
opening in the external envelope or floor of a
building, or from a sudden change in level within
or associated with a building, a barrier shall be
provided.

Performance F4.3.1 shall not apply
where such a barrier would be
incompatible with the intended use of an
area, or to temporary barriers on
construction sites where the possible fall
is less than 3 metres], or to building
providing pedestrian access in remote
locations where the route served
presents similar natural hazards].

F4.3.4 Barriers shall:

(&) Be continuous and extend for the full height
of the hazard,

(b) Be of appropriate height,

(c) Be constructed with adequate rigidity,

(d) Be of adequate strength to withstand the
foreseeable impact of people and, where
appropriate, the static pressure of people
pressing against them,

(e) Be constructed to prevent people from falling
through them, and

() Inthe case of a swimming pool, restrict the
access of children under 6 years of age to
the pool or the immediate pool area,

(g) Restrict the passage of children under 6
years of age when provided to guard a
change of level in areas likely to be
frequented by them.

Performance F4.3.4(f) shall not apply to
any pool exempted under section 5 of
the Fencing of Swimming Pools Act
1987.

Department of Building and Housing 11

15 Septenafdi0




	The matter to be determined
	The background
	The swimming pool
	The submissions
	Discussion
	The decision
	Appendix A

