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Fo lan Kowpopo Whare

The Department of Building and Housing has released Amendment 7 of Clause B2 — Durability.

Please note that the new version of the Acceptable Solution (in Amendment 7) takes effect on
4 April 2011. However, there will be a transition period where the existing version (Amendment 6)
can be used for consenting purposes up to and including 30 June 2011. From 1 July 2011 only
Amendment 7 applies.

Clause B2 — durability is reproduced for your information.

Please note that the changes are clearly signalled in the document. Look to the bottom of the page
and it will have a date — the latest date is 4 April 2011.

You can then check that page and the changes / additions are clearly acted.

The flow chart, figure 1 assessment of durability requirement has not changed and its date at the
bottom of the page is 28 February 1998.

You will note the compliance document has page numbers shown as @. You will also note that
these numbers are not concurrent as there is no ® for example. This is because this page is blank
so obviously we haven’t copied a blank page.
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Status of Compliance Documents
Complance Documents are prepared by the Depariment of Building and Housing in accordance with section 22 of the
Building Act 2004, A Comphance Document i for use in establshing complance with the New Zesland Building Code.

A person who complies with a Complisnce Document will be treated as having complied with the provisions of the Building
Code 1o which the Complisnce Decument relates. However, a Compliance Document s only one method of complying with
the Building Code. There may be alternative ways to comply,

Users should make themsehses familiar with the preface 1o the New Zealand Building Code Handbook, which describes
the status of Complisnce Documents and explaing atternative methods of achieving compliance.

Defined words (italicised in the 1] and classified uses are explained in Clauses A1 and A2 of the Building Code and in the
Definitions at the start of this Compliance Document

First published July 19932
Amendrmaent 1 Septernber 1983 A Takie 1
Secand Ediian 28 February 1958 Document revised — sscand sdtion issued
Amandmant 2 I Docombar 2000 p. o, Docurnert Hatory B 3EI 33 34
p. v Conterts B 9. Index
. wl. References
Armandmaent 3 1 Juby 2007 p 2. Docurmant Histary, Status pBED
0 7. Rofeterces
Amandrment 4 1 Aprd 2004 p. L Document History p. 15, 3.2.1 Commart
p. 7. Rederances e 17=22 Table 1
pp. 9=10, Dafiretona p. 23 Irdex
Armangment 5 1 April 2004 p. 7. Referances g 16,321,322 333
p. 8, Dafinftions

Arrmndmaent § regarding timber trestrmant is subject 1o & ransitional pravison

Reprinted incorporating Aprd 2004
Amendrmants 3, 4 and §

Amendrrent 6 Publighed 30 Jure 2010 p. 2. Documpni History, Status pp- B=10, Datfinitions
Eflective fram 30 September 2010 p, 5, Contents pp. 13=15, BIMASI 10, 300,320,322
p. 7. References
Reprinted incorposating Published 30 June 2090
Amendmen § Effeciive 30 Sepiembar 2070
Armpndrnarnt 7 Eftactive 4 Agril 2011 . 2. Documart History, Status p. 7. Relptences
Supsfcodes Amendmarn B varaion o B Comerts po. 16-15F, 3.1, 3.2.2,3.23
30 July 2011
Notes!

* BI/AST Amendment T varsion i effectve from & Apnl 2011
= Lip 1o 30 June 2041, BLJAS) Amendmien] B version may &30 be used
« From 1 July 2011, ony B2/AS1 Amendment T wersaon apphas, and supersedes sl previous versions of the documant

Note: Page numbera relate to the documant a1 the time of Amendment and may not match page numbors in curreni documant. _/

Document Status

The most recent version of this document, as detaded in the Document History, 15 approved by the Chief Executive
of the Departmant of Building and Housing.

People using this Compliance Decument should check for amendments on & regular basis. The Department of Building
and Housing may amend sny part of any Comipliance Document at any time. Up-to-date versions of Compliance
Documents are available from www dbh.govt.nz
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Clavse BY

New Zealand Building Code
Clause B2 Durability

This Clausa is extracted from the New Zealand Building Code contained in the First Schedule
of the Building Regulations 1992 and amended by the Building Regulations 1597,

DURABILITY

FIRST SCHEDULE-continoed

Clause B2-DURABILITY

Provisions
OBJECTIVE
B2.1 The shjective of this
provision is to ensure that o
building will throughout its life
continue to satisfy the other
objectives of this code,

FUNCTIONAL REQUIREMENT
B2.2 Building materials,
components and construction
methods shall be suiliciently
durable to ensure that the building,
without reconstruction ar major
renovation, satisfies the other
functional requirements of this

code throughout the e of the bueilding,

PERFORMANCE

B23.1 Building elements must,

with only normal maintenance,
comtinue to satisfy the performance
requirements of this code for the
lesser of the specified intended life
of the building, if stated, o

{a) The life of the building, being
not less than 50 years, if:

(i} Thaose building elements
{including Nloors, walls, and
fixings) provide structural
stahility to the building, or

(i) Those building elemenis are
difficult to necess or replace, or

(iii} Failure of those building
elements to comply with the
building code would go
undetected during baoth
misrmmil use and mainienancs
of the building.

(b} 15 years if:

(1) Those building elements
tincluding the building
envelope, exposed plumbing
in the subfloor space, and
in-built chimneys and Nues)
are moderately difficul wo
necess or replace, or

Limits an application

Performance B2.3.1 applies from
the time of issue of the applicable
cade compliance certificare.
Butlding elements are not reguired
to satisfy a durability performance
which exceeds the specified
intended Hfe of the building.

DEFARTMENT OF BUILDING AND HOUSING
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DURABILITY

Clavae BZ

Provisions

(i1} Failure of those burlding
clements to comply with the
building code would go
undetected during normal
use of the building, but
would be easily detected
during normal maintensnce.

{e) 5 yvears if:

(i} The building elements
(including services, linings,
renewahle protective
coatings, and fixfures) are
casy to access and replace,
and

(i} Failure of those building
elements to comply with the
building code would be
enstly detected during
normal use of the building.

B2.3.2 Individual building elements
which are components of a
building system and are difficult
to access or replace must cither:

{a) All have the same durabiity, or

(b} Be installed in a manner that
permits the replacement of
building elements of lesser
durability without removing
building elements that have
greater durability and are not
specifically designed for
removal and replacement.

FIRST SCHEDULE -continwed

Limiis on application

78 Fobruary 15958
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References

For the purposes of New Zealand Building Code (NZBC) compliance, the Standards and documents
referanced in this Venfication Maethod and Acceptable Solution {primary reference documants)
must be the editions, along with their specific amendments, listed balow, Where these primary
reference documents refer o other Standards or documents (secondary reference documents),
which in turn may also refer to other Stendards or documents, and so on fowerorder reference
docements), then the version in effect at the date of publication of this Verification Mathad and
Acceptable Solution must be used

Standards New Zealand
MNZ5 3101 - Concrete structures standard
Part 1: 2006 The design of concrete structures
Amend: 1, 2
| MZS 3602
Part 1: 2003 Timber and wood-based products for use in buiding

MNZ5 3604: 1999

| NZS 3640 2003

MZS 4251
Part 1: 2007

NZS 4297: 1998
NZ5 4299: 1998

DEPAATIMENT

Timber framed buildings
Amend: 1

Charmical Preservation of round and sawn timber
Amend: 1, 2 3and 4

Solid plastering
Cemaent plaster for walls, ceilings and soffits

Engineering design for earth buildings

Earth buildings not requiring specific design
Amend: T

DURABILITY

Where Quoted

AS1 3.1

AS13:21, 322
AS13.23

AS13.21, 323

AS1 3.3

AS134
AS1341
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Definitions B2/VMT & AST

Definitions

DURABILITY

| Thig is an abbreviated list of definitions for words or terms particulsrly relevant to this Compliance
Document. The definitions for any other malicised words may be found in the New Zealand Building

Code Handbook.

Adequate Adequate to achieve the objectives
of the building code

Baluster A post providing the suppart for tha
top and bottom rails of a barrier,

Balustrade Tha infill parts of a barriar (typically
between floor and top rail)

Building has the meaning given 1 it by
sections 8 and 9 of the Building Act 2004,

Building Code means the regulations mada
under section 400 of the Buiiding Act 2004

Building element Any structual and
non-structural component or assembly
incarporated into or associated with 8
buiding. Included are fixtures, senvices,
draing, permanent mechanical installations
for access, glazing, partitions, ceilings and
lemparary Suppors.

Cladding The axterior weatherresistant
surface of a building.

Code compliance certificate means a
certificate issued by a buiiding consent
authority under section 95 of the Buwiding
Act 2004,

Damp-proof course (DPC) A narmow strip
igenerally up 1o 300 mm widel of durable
vapour barrier placed between buiding
alements to prevent the passage of
maisture from one alement to anothar.

Damp-proof membrane [DPM) A sheet
material, coating or vapour barrier, having
a low water vapour transmission, and
uged to prevent water and water vapour
movameant through concrete in contact
with the ground. (Alsa known as a
concrete underlay.)

Durable Rasistant to wear and decay.

External wall Ary extericr face of a buiding
within 30" of vertical, congisting of primary
andfor secondary elements intendad 10
provide protection against the outdoor
anvironment, but which may also contain
unpratected areas.

Fixture An artichks intandad to remain permanantky
attached to and form part of & building.

Flue The passage through which the products
of combustion are conveyed 1o the outside.

Handrail A rail to provide suppor 1o, or assist
with the movement of a person.

Hazardous Creating an unreasonable risk 1o
people of bodily injury or deterioration of
health,

Intended use in relation to 8 bulding,
{aincludes any o all of the following:

{it amy reasonably foreseeable occasional
use that is not incompatible with the
infended use:

(i} normal maintenance:

{Hi)activities undertaken in response 10
fire of any other reasonably foresesable
emargency; but

(bldoes not include any othar maintenance
and repairs of rebuilding

Person includes the Crown, a corporation
sola, and also a body of persons, whether
Cofpofate of unincarporated

Primary element & building element providing
the basic load bearing capacity 1o the
structura, and which it atfected by fire may
initiate instability of premature structural
collapse.

Secondary element A buwiding element
not providing load beanng capacity to the
structure and if atfected by fire, instability or
collapse of the bulding structure wall
not occur
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DURABILITY

Specified intended life has the meaning
given to it by section 113(3) of the Building
Act 2004,

Section 113(3) states:

"{3) In subsection (2}, specified
intended life, in relation to a building,
means the period of ime, as stated in
an application for a building consent
or in the consent itself, for which the
building is proposed to be used for its
intended use.”

Unprotected area in relation to an extermal
wall of a building, means any part of the
extemnal wall which i not fire rated or has
less than the reguired FAR.

COMMENT:

Unprotected area includes non-fire rated windows,

doors, of othef openings, and non-fire fated aaermal wal

consiruchion,

Vapour barrier Sheet matenal or coating
having a low watervapour transmission, and
used to minimise watervapour penetration
in bulidings. |Vapour barriers
are sometimes referred to as damp-proof
mambrangs.)

Water heater A device for heating water.

Definitions BZ/VMT & AST

30 Seprember 2010
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Veritication Method B2/ VM1

DURABILITY

Verification Method B2/VM1

1.0 Durability Evaluation

1.0.1 Verification that the durability of a
building element complhies with the NZBC
B2.3.1 and B2.3.2 will be by proof of
performance and shall take into account tha
expectad in-sarvice exposure conditicns by
one or more of the following,

al Inservice history,
b) Laboratory testing,

¢l Comparable performance of similar buwiding
elerments.

1.1  In-service history

1.1.7 Verification of durability based on in-
senvice histary of a building eferment, including
materials, companants and systems shall 1ake
into account but not be limited to:

al Length of service,

bl Enviranmant af use,

¢ Intensity of use,

d} Any reaction with adgjacent materials,
g) Limitations in performance,

fi Degree of degradatsan, and

gl Changes in formulation

1.2 Laboratory testing

1.2.1 Venfication of durability based on
successful performance in a laboratory test
shall be accompanied by an assessment of
the tests performed, their relevance to field
and service conditions, and in particular:

a) Types of degradation mechanisms likely
to be induced by testing,

b) The degradation mechanisms likely in
service,

c} Details of methods of assessment,
dl Varability of results, and

e} The relevance of the 1est to the building
glement under study.

1.3 Similar materials

1.3.1 For the purposes of evaluation, a
building element may be considered as
similar 1o another building element with
proven performance, if both are subject to
the same controls for composition and overall
parformance. Examples of such controls are
Approved Documents or Standards. Where
such a direct comparison is not possible,
the buiding element shall be independantly
assessad to determine the degree of
similarity

1.3.2 Assessment shall take into account but
not be imited to:

a) Product composition,

bl Method and quslity assurance of manufacture,
¢l Degradation mechanisms,

d) Local environment,

e] Conditions of usa,

fi Required maintenance, and

gl Performance in use.

COMMENT:

Emvronment

1. To be scceptable, sny opimen in suppart of the
assessod durabily for a buvding element shall clearty
idgntity tho conditions of use snd the amifonment
wndar which that durability will be achieved. i the
buiiding elemant can be reascnably sxpected 1o
be used in cirgumstances which will mduce the
durability, any limitatons in use shall be clearty
idantifed and evaluated

1. Circumstances which need 10 be conaldered inchude,
but are not limeed 1o

al  Mantenance required to achieve the
roguired durability (0.9, pamting, cloaning,
replacing hagh woar Rems such as washersh,

bl Installabon detsils of the 118! systemn te.g
foxings, {iashings, jointing mlariats),

ol Compatibiity with other matenals (e.g. gaivanic
corasion, plastciser migrationd,

DEFARTMENT OF BUILDING AND HOUSING
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DURABILITY

ic effects la.g. coastal of

d conditionsl.

dl Locakty or macroclimat
themmal areas, weat of da

A ltered areas an

Wcroclimatic alects leg. 8

5 such i emas),

11 Exiernsl environment inflsences {8.g. o
| oparatons such as ferpkser

51 orisd, and

gl Imiermal @ nimsent (e.g, swimming poals,

chamical procesasing areas, SoUna roams)

Verification Method B37VM 1
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DURABILITY

Acceptable Solution B2/AS1

1.0 Durability Applications

1.0.1 This acceptable solution applias to
matenals and components required to satisfy
the performances specified in other

NZBC clauses.

COMMENT:

All bunlghng work shall comply with the NIBC. This
maans that building elements, both mdividually and

as part of 8 system, shall meet all the performances
required by the applicable NZBC cleuses and shall
continue 1o do o for the required durability penod.

In some cases, uiding edamants (e.g. decorsive
coatings and wim} ae not required 10 satsby an NZBC
parformance critenon. Such buildng slemants will then
have no B2 durability requiremont. Howgver, whore a
Swiding elemant senves two purposes, only one of
which must satisty the MIBC, it shall have the durability
appropriate 10 s lecation and use. For examplo. 8
decorative finish appliod to a buillding element requited
by the NZBC 10 have an impervious easily cloaned surface
will nppd 1o satisty the § year durabeity parformance

1.1 Compliance documents

1.1.1 Building elements, including materials,
companents and systems, complying with

a publication referenced in the Comgliance
Documents, satisfy B2 requirements only
whan the conditions of use stated in the
publication and Compliance Documents prevail.

COMMENT:

it ks not practicabla within the Compliance Documents
o cover all possible combinatons, uses and conditions
which miy be applied 10 a buiding element. In special
circumstances and where elemants e calied up but
are used outside the scope of the Comphance Docurmen
spplication, durabilty shall ba vered by B2,

1.2 Assessing required durability

1.2.1 Evaluation of buwiding elemenss shall be
based on the following concapis:

2l Ditficult to access or replace — applies to
buiiding elerments where access or
replacement involves significant removal or
aftaration of other buiding elements. Examples
are werks invohang the removal of masonry
of concfete construction, of structural elements
of repair of buried tanking membranes,

A B0 year durability is required

bl Moderately difficult to access or
replace - applies to bwiding elements
where access or replacemant involves
the removal or alteration of other building
elerments, Examples are the replacement
of sarvices reticulation in wall cavities and
skillion roofs, or of plant and hotwater
cylindars built into roof spaces without
adeguately sized access openings.
A15 year durabifity is required.

¢} Easy to access and replace - apples
1o building elements where access ar
replacemant involves little alteration
or removal of ather building elements.
Examples are linings, trim, light fittings,
hatwater cylinder elements and door
hardware, or where specific provision for
remaval has been made. A 5 year durability
is regquired

d) Failure to comply with the NZBC would
go undetected during both normal use
and maintenance of the building -
apphes where the building elements are
hidden from view with no provision for
inspaction access, and faillure would not be
apparent until significant damage had
accuired to other building elements.
Examples are building paper behind a
masonry venear clagding, and insulation in
a skillion roof. A 50 year durability is
required.

@] Failure to comply with the NZBC would
go undetected during normal use of the
building but would be easily detected
during normal maintenance - applies
where normal maintenance will identity
faults unfikely to be chserved by building
occupants until significant damage has
ocourred, Examples are degradation of
extanor claddings on roofs and walls,
sealant filled joints, flashings, services with
specific provision for inspection access,
chimneys and flues. A 15 year durability is
required.

DEFARTMENT OF BUILDING AND HOUSING
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DURABILITY

f) Failure to comply with the NZBC would
be easily detected during normal use of
the building - applies whare the failure
is obvious to the building occupants.
Examples are exposaed buiding elements
which are damaged or inoperative such
as protectve finishes, essential signs,
sticking doors, ship resistant surfaces, stair
treads and surface-run building services
equipment. & 5 vear durabality is requirad.

1.2.2 Figure | provides a means of assessing
the durability requirements for building
elements.

1.3 Examples of durability requirements

1.3.1 Tebla 1 is an acceptable solution
establishing durability requirements of
narmnated building elements.

2.0 Maintenance

2.1 Normal maintenance

2.1.7 Normal maintenance is that wark
generally recognised as necessary to achieva
the expected durability for a givan building
elgment. The extent and nature of that
maintenance will depend on the material,

ar system, its geographical location and
positicn within the buiding, and can involve
the replacement of components subject to
accelerated wear.

2.1.2 It is the responsibility of the person

specifying the building element to determineg

normal mamtenance reguirements. These

may be based on the manufacturar's

recommendations and may also include

pericdic inspections of elements not readily

observable without a specific effort

{e.a. access 1o roof or subfloor spaces)

2.1.3 Basic normal maintenance tasks shall

inchude but not be limited to:

al Where applicable, following manutaciurars’
maintenance recommendations,

b} Washing down surfaces, particularly

extencr building elements subject to wind
driven salt spray,

Acceptable Solution BI/A8T

¢} Re-coating intenor and extenor protective
finishes,

d] Replacing sealant, seals and gaskets in
joints,

&| Replacing valves, washers and similar
high wear compaonents in easily accessed
senvice equipment and other buriding
glements,

fi Cleaning and replacing filters in building
SBIVICES SYSIems,

gl The regular servicing of boilers, cooling
towers, lifts, escalators, emergency lighting
and fire protection equipment, and

h) The mamntenance of signs for sccess,
escape routes, emergency equipment and
hazardous areas.

COMMERNT:

Mairtenance does not include such things as upgrading
building slerments to meet the domands of new
technology of the increased environmental expectations
of usars

2.2 Scheduled maintenance

2.2.1 Scheduled maintenance comprises
the inspection, maintenance and reporting
procedures for buiding elements required
1o have a compliance schedule in terms of
section 44 of the Building Act. By thosa
procedures the building elements concarned
are effectively deemed 1o have a durability
of the life of the buiding because they are
required to perform as designed at all times.
Tha relevant maintenance procedures may
include total replacemant.

3.0 Generic Materials

3.1 Concrete

3.1.1 NZS 3101: Part 1 Section 3 i5 an
acoeptable solution for meeting the durability
requirements of concrete building elements
subject to the following modification;
Provisions i this Standsrd that are in non-
specific or unquantified terms do not form
part of the Acceptable Solution. Nor-zpecific

30 Seprember 2010
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Acceptable Solution BI/AST

or unguantified terms include, but are not
limited to, special studies, manufacturar’s
advice and references 1o methods that are
appropriate, adequate, suitable, refevant,
satisfactory, acceptable, applicable, or the ke
Such provisions must be treated as the basis
of an alternative solution proposal.

3.2 Timber

3.2 The following Standards form an
Acceptable Solution for B2Z/AST meeting
the durability requirements of timbear
buiding elements,

al Fart 1 of NZ5 3602 for listed species,
excluding radata pme and Douglas fir
solid timber

bl NZS 3640 and Part 1 of NZ5 3602 for
radiata pine and Douwglas fir solid timber,
with the amendments set out in
Paragraphs 3.2.2 and 3.2.3

¢l NZ5 3604, with reference to NZ5 3602
fand NZ5 38400 as amended in Paragraph
3.21b)

COMMENT:

Thie use of differant timbers or tmber reatments 1o
thosa refemad 1o in NZ5 3602 are outsida the scope of
this Accapradle Solutan, Whete the use of a ditferent
fimiber of timber treatment is propesed, it shall be
separately sssessed for comphance with the Buiding
Code. For exarmple, if imponed hard-wood is 10 be used
to surlace & deck, evidence that the timber was durable
for & minimum of 15 years i the expected exposure
conditions & nequired

3.2.2 Amendments to NZ5 3602 for
Paragraph 3.2.1 b} above.

3.2.2.1 Level of treatmant refarances to
rachata pine and Douglas fir solid timber in
Table 1 categories 'C', 'D" and 'E’ and Tabla
2 category ‘B shall be replaced by Tables 14
and 24 below. Teble 1A and Table 24 are to
be read with NZS 3602 sections 108 10 117
inclusive, with the amendments in Paragraph
3.2.2.3 below

Other references to radiata pine and Douwglas
fir solid timber in NZS 3602, including Table 1
categaories ‘A, & 'B'; Table 2 categaory 'A'; and
Table 3 are unaltered.

DURABILITY
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DUMABILITY Aceeprable Solurion B2FAST

Tohbe 14 Reguirements for radista pine and Douglas fir solid timber to achieve & (minlmum)

50 year durability perfformance

Raf Mo, ‘Wood-based bullding componants Specles Leval of
of type treatmant 2
to NS 3640
C = Members protected from the westher but exposed to ground atmosphers
l=ee section 108 of NZIS 3602)
1ca Jackstuds, subfloor braces, bearers, wall plates, Radiata pine H1.2
floor joists to the sublhoor, blocking, subfioar Douglas fir

wll studs, wailings snd battens, wall studs
and nogs, diagonal boards

1Ca Irtacior fioonng, suspended ground floors Fadiata pine H12
Douglas fir

NOTE

2] Throwghout Tabla 1A, timber treated to 8 higher lavel than tha minimum estisfies the minimuem requirements

0 = Mambars protected from the weather but with & risk of moisture penetration conducive 1o decay
[sme section 109 of NZS 35603

Roof memiers (in or associated with)

104 Sarking and framing not pratected from salar Radkata ping H1.2
drivan moisture thiough absorent cladding Derispias fwr
matarials

D2 Enclosed flat roof framing end associsted roof Radiata pine: H1.2
membars Douglas fir

03 Enclcsed skilkon mof framing and assccisted Padista pine H1.2
ool membars Douglas fir

104 Walley boards and boards supporting flaghings Radista pine H1.2

of bex gutters and flashings 1o rool ponetrations Daouglas fir
and upstands to rool decks 191

Wall mambers [in or associated with)

105 Framing and ofher memibars within or baneath Radiats pana H1.2
& parapet Dowglas fir

106 Framing, and othar membars within enclosed Radista pna H1.2
decks of balconias Dowglas fie

07 Contileverod enclosed deck joists and associsted  Radiata pine H3Z
framing including jois1 timmars, nogs, and Douglas fir
blocking!s)

D8 Framing and other members supponing Radiata pine H1.2

anciosed decks (including enclosad cantilevared Douglas fir
oecks] or balconkes

1010 Battens used behind cladding 1o fofm a cavity Radiata ping H3.
Douglas fir
104 A other exnenior wall framing and other Radiata pina H1.2
membsars including exterion and boundary Douglas fir 4
jisg 19 011
NOTE

5] HIZ refeds 1o pressrvative trestments autliined in NZS 36480,

8} Timber shakes and shingles, and smilar absorbent claddings, absorb moksure that can be driven in frame cavities
by avaporstion, Unless the cavities are sdequately drained and ventiinbe, continuing condensation caused by solar
driven wrangler increasss the malsture contant In the cavities and timbed framing requiring & highes lovel of timber
tremtmant o resist decey.

9] Such an jolein, Bntefe, wall plate and doubls top plates, studs, togethes with parapets, enclosed balustrades, boxoed
columng and chimneys

101 Ay martsd flashing shall be separatad fram the trested thm bar with bullding paper,

(11] Exposed andy of jolsts shall be pratecied by & boundary jolst.
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Acceptable Solution BEZFAST DURABILITY

Table 1A Roquirsmaents for redists pine and Dougles fir sokd timber to schisve 8 Imintmumn)

lcontinued) | G0 year durabiilty pachormance

Raf Mo, Wood-based building companents Species Lovel of
of type treatment 2
to NZS 3640

E - Members not exposad to weather or ground stmoesphere and in dry conditions
[see section 110 of NZ5 3602)

tE1 Al roof trusses, including gable end trusses, Radiata ping H1.2
rocf framing, ceiling snd enves framing. purlieg Doiaglas fuitd)
and bamens

1E2 All midfioor framing inchuding boundary joists, Radinla pina H1.2
ceding framing, cefing Battens, and doubla Drauglas firf*)
top plates

1E3 Wall frarming and roof framing ncleding trusses]  FAladista pine MNong
peatected fram the weather, in unlined and Douglss fir

unocoupmed tarm buildings and outbuldings
except Those not &lgweed m 110200 of

NZS 3602
1EE Internal walls Radiata pine H12
Diouglas firl1)
1E.7 Imsriar fiaanng Pinus species H12
Douglas firll4)

ROTE

(14] Excepticns to the levels of teatment for Dowgles fie sve provided in Parsgraph 3.2.2.7 of this Accepiabls Safution
BaSt

Table 24 Requireenznts for radints pine and Dougles fir solid timber to achieve o 15-yesr

thamalaflity performance
Ref No. Wood-based bullding eomponents Specles Level of
of type treatmanti?!
B - Members protected from the wasther and dampness (soe section 111 of NZS 3602)
2B Her-load beaning interiar wall framang Aadiaia ging H12
Douglas tir™
282 Stmr tresds, naars snd handrais Radiata ping Nane

Dicugles 1ir'™
NOTE

@1 Throwghout Tabde 74, imber teated 1o a higher lewel than the minimum satisfies the minimum reguiremants

(8] Exceptions to the lovels of irestment for Douglas fir ere provided in Parmgraph 3.2.2.2 of this Acceptable Sodution
BAST

DEFARTMENT OF BUILDING
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DURABILITY

COMMENT:

HAcceptable Selution BIJART

Summary of requirements for radiate ping and Douglaes fir framing for BAST

Cantilevened
anclosed balcony

ard bakustradi

EEWE H12

3.2.2.2 Exceptions for the use of untreated
Douglas fir

Praservative-free (untreated) solid Douglas
fir frarming may be used for roof membars
protected from the weather, floor membars
protected from the weather and not exposed
to ground atmosphere, and for intermal and
external wall framing protected from the
weather praovided that the building meets

all of the following reguirements:

a) is a s1and alone, single househald unit of
ng more than two storeys (as defined in
NZS 3604} and designed and constructed
to NZS 3604, and

bl is situated in wind 2ones no greater than
High as defined in NZS 3604, and

c) has an envelope complexity of no greater
than medium risk and a deck design no
greater than low risk as defined by the risk
matrx in E2/A51, and

d] has drained and vented cavities complying
with E2/A51 behind all claddings, and

el uses roof and wall cladding systems and
details conforming with Acceptable Solution
E2fAS1, and

Enclosed balcony
and balusirads with

living Epace balow

N a2

Enchised baloony
and balusirsds
open balow

Wkt Feint i HE if
n g eomtact

fi has a nsk matrix score of no maore than &
on any external wall face as defined in
E2/AS1, and

gl has a simple pitched roof incorparating hips,
valleys, gablas, or mono pitches, all draining
directly to externsl gutters; but excluding
internal or secrat gutters, concealed
gutters behind fascias, or any roof element
finishing within the boundaries formed by
extanor walls (eg, the lower ends of aprons,
chimneys, dormers, clerestories, box
windows, etcl, and

hi has a roof slope of not less than 107, and

K

if it has a skillion roof, then the roofing
material shall be corrugated iron or
concrete, matal or clay tiles 1o ensure
adequate ventilation, and

has eaves 450 mm wide or greater for
single storey houses, and eaves B0 mm
of greater for two storey houses.

COMMENT:

This Paragraph 3.2.2 2 provides an option fof those
wih do nat want 1o use chemically trested tmbar =
thair home. In the case of commercial of other bulding
calegories, the use of untrested Dougles fir to comply
with ihe Building Code is outside the scope of tha
Acceptatie Sofution and needs to bo congideted an

wrej T B case-by-case basis
el

ammnd 7

A MM

16C ) a i o

4 April 2011 DEFARTMENT OF BUILDING AND HOUSING
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Acceptable Solution B2/AS1 DURABILITY
3.2.2.3Amendments to NZ5 3602 sections
109, and 110

Table 14 and Table 2A are to be read with

NZ5 3602 sections 109 and 110 including

amendments balow.

109.2 (a) (i) Delete and replace with:
Members supporting anclosed
cantilevered decks having
increased risk of faillure dus
to thera being single paints
of suppor,

109.2 (o) Delete and replace with:

Timber framed elements exposed
to exterior weather conditions on
both faces such as parapets and
balustrades, or extenor boxed
beams columns ar chimneys.

109 (e} vid Delate

108 (o) ivii) Delete and roplace with:

Framing and other members in
extenor walls including boundary
joists,

Figure 1 Delste

Figure 2 Delete

Figure 3 Delete

110.2 b0 Delete

110.2 lc]  Delete and replace with:

Internal walls

110.3.1 Delate and replace with
Floor coverings in “wet areas” such
as laundnes, bathrooms, kitchans
and toilets shall be as set out in
E3/AS1, Where maintenance of
an impervious coating cannot be
assured in wet areas, phwood
floering treated to minimum H3,
ar solid pinus species or Douglas
fir floaring treated to minimum
H1.2, shall be used.

COMMENT:

Fof Paragraph 3.2.1 al sbove, sections 109 and 110

of NZS 3602 remain unalierned.

DEPARTMENT OF BUILDING AND HOUSING 4 April 2611
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DURABILITY HAeceptabile Solotion BIJAST

3.2.3 Amendments to NZ5 3640
for 3.2.1 b) above.

3.2.3.1 Tha fallowing treatments listed In
MZS 3640 shall not be used as framing
preservative: Bis-{in-r-butyltin} cxida (TBTO),
Big-(tri-n-butyltin) naphthenata (TBTN), and
lodo propynyl butyl carbamata (IPBEC)
3.2.3.2 Table 4.4 - ramove H1.2 from

the hazard classes column in the Coppear
napthenate (Cul} lme

COMMERNT:
|HE!'_IU‘|I'|F H1. 2 raznrd elags tor Cul s inconsistant with
H1.2 praservatives listed m Tabis 6.1

3.2.3.2 Table 5.2 = Colour coding for timber 1o
be used &s framing shall be replaced with the
following Tabla

Table 5.2 Colour coding for timbar to be used as irnming

Hazard class Preservative Cobour M

H1.2 Bawan Pkl

Had Propiconnzole + lebuconssolefparmathenn Mo added colour™ gr grpen 1
Note -

i These colowrs shall not Be used for any prasestvathve Hypeahaterd classes othar than apecilfieg
2y Colour - Red 112 ired) or Red 123 ipink).

=
{4

HAA framing shall be branded repetitively along the longlh st 1500 mm cenbres maximum on fs face of edge

1! ealoured gresn. the colaul s o be diatinctly differant (Colour Graen JEE] from the greon af the H12 preservative
trontmant - see C Table 5.2 fal babow

3.2.3.3 Table 6.1 = Minimum presarvativa
retantion m tha H1.1, H1.2 analysis 2one
(sawn timbat), shall be replaced with the
following table

Table 6.1 I Tlimmmm mmmﬁ“u#npﬂlmm

Proservative type Component Agtention %im/m oven
Diry walght of wood
H1 2

Waterborne preservatives

Boron eompounds -

Colftwabids w-aect B0y o.4pm

Wote: I

i1] This crops-soction retenton b reguired whether the maiarial s sampled wel, whste the timber is intended
Bevand 7 1o be &ir dried, of on the dry timber

DEFAATMENT OF BUIL
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Acesplable Solution BZ/AST

3.2.3.4 Nate (1] of Table 6.2 shall be deleted
and replaced with the following:

(1) Boron compounds are approved for H3,1
onby for imber boards for fascia, cladding,
joinary, cavity battens and other timbar
companents less than 30 mm thick and only
when an oil alkyd, modified acrylic or modified
latex grey pigmented coating is applied to all
timber surfaces, after treatment and befora
dispatch from the treatment plant

3.3 Solid plastering

3.3.1 NZ5S £4251: Part 1 s an acceptable
solution for meeting the durability
requiremaents of cement plasters for walls,
ceibngs and soffits within its scope.

3.4 Earth buildings
3.4.1 NZS 4257 and NZS 4299 are
acceptable solutions for meeting the

durability requiraments of earth buigings
within their scope.

DURABILITY

DEPARTMENT OF BUILDING AND HOUSIHNG
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DURARILITY

Is the building element required 1o satisfy NO _ Durabilty
other clsuses of the bullding cods? roquitgment
s nil
YES
Doas the bullding alerment provide YES
stiuctural stability 1o the building?
NO
¥
Is this buikding elemant ditficult 10 sccess YES . Durability
of replace? requrament
Is 50 years
NO
L d
Would failure of the building element go YES
undetected in both normal usa and -
rmaintenance of the bulding?
MO
5
| the buikding slamaent modofatly YES
diffeull 1o access of replace
D Dusrability
requirament
= 15 yoars
Would fallure of the building elemant go
undetected duning normal use of the YES
building but be sasily detected during i
narmial maintenanoe?
WO
Is the buskding elarment sasy 10 Sccess Durability
AND replace AND would failure of the YES _ fgquingment
buildng element be sasily detected = 5 yoars
during normia use of the building?
Note:
Buiiding elements shall not be roguired 10 sxtisty & durability performance which axcosds the specifed inended
life of the buliding

Aeceptable Salution BZ/AST

Figure 1 Assessment of Durabdiity Requirement

agraph 1.2.2

16 s

28 Fabruary

1988 DEPARTMENT OF BUILDING AND HOUSIN

=
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Mecepiable Solution B2SAST

3

¥
that hides. i han an oxpoe

Bullding Element Camponen

Acoustic elaments

Balustrade [Refer 1o
galety bartias]
Battena (Cavity Battans

battens for wall

clagding systems|

(See note af top of bl

Bracing Elamants

Building wraps Root undeday
(Som alzo wind barmiars)

(Sea note af fop of @bisl

Wil underiay

Wind barmors
Cladding Rl
finciugng jomming
Eyalams)
Wil
Curtaln walling Frames and {bdngs

Gaskets, glanng of
panalling snd beads
mimrnal hardwahe

Damp-proof cowrse DPCs undar timibar
{DPCH s e

Damp-proal membranes Demppeoafing
[oPMy [Pt iy
(See note at top of tabéel

Fs

Table 1 Durabillity Requirements of Nominated Bulkding Elsments
3

Shuatben/Function

Coverad by of mtogral with
stiuctutal slemants ar bracng
panls

Bahind non-structural clacdings
o linings

Surfsce mounted

Whote wall clhading durability
rgueharnent 15 16 yvears

WWhene wall clsgdaing provides
bracing

All = includes tha Bracng
gloenant and fxings

Access roguies remaval of ool
tiles or struciural elemants
Where roal cladoling durablity
requrement is 15 years

Whane wall cladding dutability
requiremant is not lese than

B0 yvears (&g, providing bracang,
of whane the clacioing is wery
durable 8.9, brck veaneear|
Whaere wall cisgching durshlity
requiremend is 15 years
Proniding bracing i rigid wind
Basriara)

Mo prowviding bracing Inon-ngid
wind barmiarsl

Beructural

MNor-structursd

Structural inghudkng braceng
glamants

Hon-atruciural

Al bullngs

Under stiuetural framing
Undar nan-situctural framing

DFME under concreta Tloor slabs

Mot less
than
50 years

¢

DURABILITY

Mot less  Not less
than than
1S yenrs 6 years

Rt

17
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DURABILITY

Ageeptable Solution BI/AST

Tahle 1 Durability Requirements of Nominated Bullding Elements. [cont'o

Bullding Element Component

Damp-prool membranes Damp-proafing

[DPM| (Continusd] ganeraly
Waterprooting of
bazemants

Decking [timber) Decking

Sub-fioor structure
Demountabls Partitions Panition including
Trame, focngs, and
linings
Doors lincluding framel Non fire rated doors

Fire rated doors
Electrical work Winng
(See note at top of rabls)

Fittings

Ducting or condurt

Fire rated walls

Fixings Hails and scraws

Situation/Function Mot less  Not less  Not less
than than than
50 years 15 years 5 years

DPMs applied 1o the top of ¢

concrote slabs

DPis behind retaining wals 4

used for landscaping

DFAMs dessgned Tor ready 4

BCCEES AN Mepiacamin
DPM behind tiles Sama dutability as the tile
covanng i

Tanking, excet those designed r’
for resdy sccess

Tankmng designed fof randy o
BCCESS

Structural (e.g. bracing disghragm)

MNorn-structural strp deckang .

Al ¢

all ¢

Intarnal .
External F
Furnitune and harchware ¢
Irtatnal ¥
Extarnal b
Fumiture and hardhware ¢

Buried in or under concrete slabs !
of bahind structural linings
without ducts

Concesled behind linings o in "
complex ducts or conduit, or
surface mounted in conduit

Wires in gasy to access ducts v

Conceshed and moderately .f
difficult 1o Bocess of replace

Surface mounted /
Difficutt 10 acoess of replace I

Moderately adfficuly 1o access 4
of replace

Structural walls including o

bracing elamarnts

Adl gthers 4
Uszed 1o fix structural or difficuh ¢

fo replace bulding elements

Undar walar-prool membranas ¢

Under reoling mamblanes o

Used 1o fix non-structural of ¢
moderately ditficult o replace

building slemants

Used to fix structural or dificuh o

10 BCCESS of replace bulding

eiaments including siructural

elements of decks and bamiers

P Ageil J004
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Acceprable Solurien BIFAST

Toble 1 Durability Requirements of Nominated Bulding Elsments (cont'

Brick ties and fiungs

Bullding Elsmant Component
Fixings Baoits
(Cantinuad)
Proprietary fxings
Agdhasres
Face fixings
Fashings

Saa note at fop of tabla)

Flooring - sheset or strip
(See note at fop of mhie)

Root, wall or windaw

Shuation/Function

Used 16 hx non-strectursl or
madarately ditficult 1o replace
buiiding efaments

AN

Lgad 10 ha structursl of diffscult
to replace buiding elemants
Used 1o fix non-structural of
misgermely difficult to replace
building elamants

Used to fix structural or diffigult
o replace buiding elamants
Used to fix non-structursd or
moderataly difficult 1o replace
Dbuilding slements

Used to fix accessories, doof
furniture and hafdware

Al flashings to roof cladding,
fiues and othar roof panetrations
Requives the removal of cladding
abowve thie roaf 1o be replaced
Hidden fiashings such as bohind
brick venger, stucco of spandrel
panals

Vigible snd doss nol require the
removal of the cladding 1o be
replaced

Requires the remaval of the
clagding 1o be replaced

Floor bracing diaphragm

Figaring kaid undar bottom plates
Flocring laid batwaen botiom plates

Floor coverings Protective or acoustic coverings
Flue systems Al fiue systems Those built into the floos, wal,
cailing or rood
Those exposed to view of
penetrating the floor, wall,
ceilling or roof through & sheeve
Framing irefier to wall framing of to roof freming as sppropeiate)
Guttering and Gumers of downpipes incofporated
dewnplpes waithin tha structute (9.9, doven-

(S nole at top of rable)

Heating Appliances

Gas

Electric

Solid fual

pipes cast o @ column of baxed

DURABILITY

Mot less Mot less  Not less
than than than
50 years 16 years B years

" behing ceodingsl, o secret guiters

fe.g. hadden verge of veley guiters)
Internal o valley gumers, fascis
gutiers or bulll-in downpspes

Extarnal gutters and downpipes
Fraestanding

|l

Freestanding

|inianty

Parmanently wired

¢«
4
E
@
"
’
'
v
s
'l
&
&
4
<
o
’
v
7
¢
&
’
v
&
’
&
J
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Durahility Requiremants of Nominsted Bullding Elements [con ¢

Bullding Element Component Situation/Function Not less Mot less Mot less
than than than
50 yesrs 15 years 5 years

Insulation Sub-floor o
Wialls o
Coling of rool Skillion rool o
Accessible caling or roof space v
Intarior wall linings Structural linangs (8.0, bracing "4
elaments
Shaower linings (excluding 7’
bahind tied showars)
Linings behind tiled showaers Same durability as tio
covenng it
Eaesy to access and replace <
Lintels Seeod angle (bnck Al situations L
VBN
Flat stool Al gruations b
Plumbing snd plping  Piping and fittings  Cast into concrete /
Undar slabs 4
Installed in & masonny cavity 4

and not ducted or provided

Wil Malftenance scoess

Concasted bahind wal linings ,
or instaied in maimtenance dusting

Sur{ace mounted and oasy 1o o
reploce
Valves Concesied of modesately difficult b
10 replace
Surface mounted and sasy ¢
10 replace
Fixturgs e
Cutlets ’
Protective Coatings Paimt systems thet are difficult L4
to sccess or replace
Roofing membranes ‘<
Faint systems that e easy 10 P
aooess and replace
Roof framing including "4
trusses, purlins, tile
battens and bracing
members
Roafing tile battens ¢
Safety barrier Support posts, v
[balustradae, baluster, fandrails
and handrall]
Baiusiers s
Septic tanks Busitt imio or undar the structus t
of & buiding
Easy 10 BCoess unids lo.g "4
Amardt & Ir-graund but sccessibla)
Agwt 2004 Effiuant field "
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Table 1

Bullding Elsmant

Stairs and ladders
lfor balustrades rafer
to safety borriers)

Tiling

Under-floor heating

Vapour barrisrs

Vamtilation

Vermin proafing

Water haaters

‘Wil frarming including
dwangs or nogging

Windows

Acceptable Solution BZ/AST

Componant

Stringurs
Treads

Ladders including
rungs

Wails and floors
(nchading showars)

Walls and floors

Haating cods

Cabdes and littings

Plam
Dueting

Firongs

Continuous flow
haatars

Storage water
haatars

Timber of stoel

Srructural S1oel
Frame and intesos
reveals

Shtuation/Function

Ditficult 1o replace
Modarataly ditficult to replace

Tiling in wet aress
Decoretive finish only

Buried in concrete slabs
Accessible coils

Buriad in concrate slabs
Accessible cables and fitings

Behind structural elemants of
difficult to sccess and replace

Behind non-structural internal
inings

High gloss paint finish

Al

Built-in duscting

Easy 10 accoss and reploce

Built into structuna

Moderately ditficult to access
of foplace

To draned vantilated cavity

Maodarately difficult 10 scoess or
replaca (8.9 installed in cupboard
Easy to sccess or replace (e.g

on intermal or axtamal wall

Modemately dfticult 1o acoess
of replacs l6.g. installed
in cupboard)

Easy to access but modarately
diffcult to replace

Load-beanng framing

Easy 10 access lined, non-oed-
bagring panitong

Easy 1o pocess unlined, non-
structufal partitons of nondoed-
besnng demourtable partibons
all

Swructural wning

Extarrial windowidoor ity
Internal window ginery

DURABILITY

Durability Requiremants of Nominsted Bullding Elements (2on g

Not less Mot less Mot less
than than than
60 years 15 years 5§ years
«
o
o
"
'

Mo duralbdity reguiremam
under the biding code

4

J
4
v
4
L4
t4
@
L
v
L4
4
4

Same durability as the

cladding covering i
&«
Ll
&
4
4
v
&«
&
b
&
v
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DURABILITY

Building Elamaent Componant Sitmtlon/Function

Windows Geskets, glanng mnd  Modarately dithe
(Camtinued) £ L

regdace

Aeceprabile Solurion BIFA5T

Mot less  Not less  Not less
than than than
50 yeara 15 years & years

&
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Index BZ/VMT & ASY

Index B2/VM1 & AS1

INDEX

All references to Verification Methods and Acceptable Solutions are preceded by VM or AS

respectively.
Concrete ............ PP LN PRTITIN 1. Jpc 1 ¥y
. Durability eveluation . ................ VM1 1.0, AS1 1.2, Figure 1
.g.mi examples of requirement .. ................. 551131, Table
genaricmatenals. .. ... ... .. AS130
insanvice history. ....covvivreerrennas VM
laboratory testing - ... ovvr e errcrnerrirrrsrrasaess- YMT11.2
similar materials . ... i i it it VM1 13

n..mu?IElrthhuildlnw....

.AS134

Ease of access and replacement. ... .............. ... AS1121

- R I S S T s SR Sy e Tl e
seheduled - - e i ine bR SRR LR e

..AS1 2.0
. A81 21
.. AB1 22

Duezooo | Solld plastering .. .........oooiiiit s

JAS133

..AB132
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10.

®)

QUIZ ON ARTICLES IN THIS NEWS SHEET

Clause B2 Durability latest amendment 7 comes into full effect from
a. 1 April 2011

b. 1June 2011

C. 1 July 2011

Amendment 6 of clause B2 Durability has a transition period up to
a. 1 April 2011

b. 30 June 2011

C. 30 July 2011

The changes to clause B2 Durability are only in the acceptable solution B2 / AS1.
a. True
b. False

The references in B2 Durability include NZS 3604, 2011.
a. True
b. False

Under the definitions in B2 Durability, a person is:

a. a single person

b. excludes the crown

C. includes the crown, a corporation sole and also a body of persons whether corporate or
unincorporated.

Under the definitions in B2 Durability an unprotected area includes non fire rated windows,
doors or other openings and non fire rated external wall construction.

a. True

b. False

Under clause B2 Durability amendment 7 has changes to the verification method.
a. True
b. False

The acceptable solution B2 / AS1 has sections on maintenance and scheduled maintenance.
a. True
b. False

Under the acceptable solution B2 / AS1, table 1A, timber used for interior flooring — radiata
pine and Douglas fir is required to be treated to:

a. H1.1
b. H1.2
C. H3.2

Under the acceptable solution B2 / AS1, table 1A, battens used behind cladding to form a
cavity are required to be treated to:

a. H1.1
b. H1.2
C. H3.1
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Under the acceptable solution B2 / AS1, table Al, cantilevered enclosed deck joists and
associated framing are required to be treated to:

a. H1.2
b. H3.1
(of H3.2

Under the acceptable solution B2 / AS1, table Al, any metal flashing shall be separated from
treated timber with:

a. an air gap

b. a timber batten

C. building paper

Under the acceptable solution B2 / AS1, table Al, all roof trusses and purlins are required to
be treated to:

a. Hl11
b. H1.z2
C. H3.1

Under the acceptable solution B2 / AS1, table Al, eaves framing are required to be treated
to:

a. H1.1
b. H1.2
C. H3.1

Under the acceptable solution B2 / AS1, table Al, an internal timber stair treat risers and
handrails require no timber treatment.

a. True

b. False

Under the acceptable solution B2 / AS1, untreated Douglas fir can be used for roof members
as long as certain conditions are met.

a. True

b. False

Under the acceptable solution B2 / AS1, untreated Douglas fir can be used in a very high
wind zone.
a. True
b. False

Under the acceptable solution B2 / AS1, colour coding for hazard class H1.2 shall be:
a. Black

b. Green

C. Pink

Under the acceptable solution B2 / AS1, hazard class H3.1 can have no colour but must be
branded repetitively along the length at mm.

a. 1000mm

b. 1500mm

C. 2000mm

Under the acceptable solution B2 / AS1, the assessment of durability requirement figure 1
has changed significantly from previous amendments of B2 / AS1.

a. True

b. False
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The following questions relate to durability requirements of building elements from Table 1 B2 /
AS1.

21. A cavity batten requires what durability when attached to a wall cladding providing bracing?
a. 5 years
b. 15 years
C. 50 years

22. A cavity batten requires what durability where the wall cladding durability requirement is 15

years?
a. 5 years
b. 15 years

C. 50 years

23. A damp proof course DPC requires what durability when used under non structural timber

framing?

a. 5 years
b. 15 years
C. 50 years

24. A nail, screw or bolt used to fix non structural or moderately difficult to replace building
elements requires what durability?
a. 5 years
b. 15 years
C. 50 years

25. An external gutter or downpipe requires that durability?
a. 5 years
b. 15 years
C. 50 years

26. A free standing solid fuel burner requires what durability?
a. 5 years
b. 15 years
C. 50 years

27. An inbuilt solid fuel burner requires what durability?
a. 5 years
b. 15 years
C. 50 years

28. Insulation requires what durability?
a. 5 years
b. 15 years
C. 50 years

29. A safety barrier (balustrade, baluster and handrail) requires what durability?
a. 5 years
b. 15 years
C. 50 years

30. A valve on a plumbing system that is concealed or moderately difficult to replace requires
what durability?
a. 5 years
b. 15 years
C. 50 years
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