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Which documents hold technical information?

Detailed technical information and guidance is available in the documents listed below; ensure to always
access these electronically (rather than hard copies) to ensure the reading of the most recent version.
The inspection tablet will update automatically (when logging on after powering off/on).

e Code of Practice: NZ Metal Roofing Manufacturers

e Auckland Council policy note: AC2234 External and internal membranes.

e Auckland Council policy note: AC1116 Reclad and Financial Assistance Package

e Auckland Council policy note: AC1187 Modular units or prefabricated buildings

o Auckland Council: manufactured modular components guidance

e NZ Building Code: Clauses: B1, B2, C1-6, E2, E3, F4, F5, H1.

e NZ Standard: NZS 3602 (2003) Timber and Wood-based Products for Use in Building.
e NZ Standard: NZS 3604 (2011) Timber framed buildings.

e DBH publication (Mar 2010): Simple House Acceptable Solution.

e National Association of Steel-framed Housing (NASH) (Apr 2012): House insulation guide.
e  Build 34 (October 2006) Subfloor ventilation

e Build 110 (Feb 2009): Thermal breaks and bridges

e Build 128 (February 2012) Timber treatment

e  Build 143 (August 2014) Membrane gutters

e Builders mate 49 (2011) Bottom plate fixings

e Builders mate 67 (August 2014) Uplift connections

o BRANZ Guide to passive fire protection in buildings
e Winstone Wallboards Ltd Gib Site Guide

e MiTek Structural fixings on-site guide

e Nelson Pine Industries LVL timber

e Xlam NZ CLT specifications

e MSL Fortress fasteners

e Korork Terraced Housing Intertenancy Systems

e Boral Intertancy fire rated system

e Resene Rockcote Integra intertenancy fire rated system
e AFS Logicwall intertenancy fire rated system

e Winstone Wallboard Ltd Gib Barrierline intertenancy fire rated system
e CHH hyJoist & hySPAN specifications

e Pryda Stren-joist specifications

e Brace-it Ltd ThruJoist specifications

e MiTek Lumberlok Floor joist stiffener specifications
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http://www.building.govt.nz/userFiles/file/publications/building/compliance-documents/simple-house-acceptable-solution.pdf
http://nashnz.org.nz/wp-content/uploads/2014/05/Download-N-11-House-Insulation-Guide.pdf

Purpose of a framing inspection

The purpose of a framing inspection is to ensure that buildings and building elements are able to
withstand the combination of loads that they are likely to experience during construction or alteration,
or throughout their lives; and that buildings are constructed to provide adequate resistance to
penetration by, and the accumulation of moisture, from the outside.

Framing; General Overview

Framing inspections were introduced to ensure the structural load paths and fixings are constructed as
per the approved design. This is an important inspection, which requires vigilance on the part of the
inspector. This inspection requires the checking of framing and fixings prior to the fixing of wraps and
cladding. When undertaking framing inspections there are a number of checks that should be
undertaken.

Some Inspectors prefer to start at the top of the building and work their way down i.e. checking truss
fixings and roof bracing, etc and then follow the loads down, through the building. Others prefer to do
the bracing first, and then complete other items, or check on a room-by-room basis or start on the
exterior first.

There is no right or wrong way as to how the inspection should take place. Whichever way is selected,
the most important factor is a consistent and methodical approach in checking check all items.

Subfloor

The sub-floor inspection can be undertaken independently, or in conjunction with the framing inspection.
The outcome of the inspection is recorded on the framing inspection record.

When conducting a sub-floor inspection, it is important to compare the completed work against the
approved plans to confirm framing and bracing requirements.

Subfloors may be checked as a stand-alone inspection or in conjunction with the framing inspection.
The inspector shall check the corrosion zone to identify the grade of fixings that will be required.

Ensure adequate access is provided

e all anchor and braced pile connections must be in place and pile-to-bearer fixings correctly
nailed off

e all nogs or dwangs are in place to ensure lateral support

e minimum crawlspace 450mm; polythene required where height <450mm

e subfloor fixings <600mm of ground, and where subfloor ventilation >3500mm2 per m2 floor
area, or no ventilation cross flow, must be stainless steel

¢ subfloor ventilation is generally checked later (unless the foundation has a block perimeter
wall), when the base cladding is in place however a check for adequate crossflow should be
made now
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Figure 1. Sample of subfloor anchor pile and fixing.

Note. Questionable timber grade for the bearer, 12kN plate not stainless steel (less than 600mm above
ground), no 12kN joist to bearer fixings, plate nails appear to be in the “no nail zone” 45mm top of pile
& 20mm bottom of bearer; [MiTek site guide]).

E *Subfloor pile heights and layout m Pass Fail N/A

Figure 2. Checkilist line item ‘Subfloor pile heights and layout’

*Subfloor point loads

Figure 3. Checklist line item ‘Subfloor point loads’

E *Subfloor bracing as per plan

Figure 4. Checklist Parent line item ‘Subfloor bracing as per plan’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.
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Subfloor bracing as per plan

] Fixing type [i] e}
2] Subfloor: anchor and braced pile heights / 12 kN connections and durability Gl Pass Fail N/A [
2H) Sub-floor braces- size /angle/clearances il Pass Fail N/A (3]
?ﬂ Subfloor: brace connections / durability m Pass Fail N/A @
] Subfloor: ordinary pile connections il Pass Fail N/A [(3)]

Figure 5. Checklist Child line items.

Piles

No pile shall be cut <300mm of the ground; however, this may be reduced to 150mm if a bituminous
damp proof course is placed between the pile and the bearer. In this situation adequate crawlspace
must still be maintained and the surface area of the ground should be protected by placing polythene
over it.

The polythene should be fitted before the subfloor framing is erected so that it fits tightly over piles and
can be lapped and taped in place to prevent movement. The ground must be graded to prevent
indentations where water can accumulate.

Piles must be H5 and if cut, the surface treated with preservative to protect the timber. Any packing
timber between a pile and bearer must be H5 and not more than 20mm, note however that packing is
not permissible on braced or anchor piles

The cross-sectional area of piles maybe 125 square or 140 diameters; the maximum height for piles is:

o 600mm for ordinary piles supporting jack studs
. 600mm for anchor piles

. 3.0m for braced and ordinary piles

. 1.2m for cantilevered piles

. 1.5m for concrete piles

Because of the nature of pile driving it is important to ensure that piles are true and plumb, and that
adequate provision has been made for support of bearers. (If the pile has been displaced due to driving,
the line and level of bearers, and any subsequent support, maybe affected).

A producer statement construction review must be provided verifying the set of piles at the time of this
inspection (if not already provided). Note that the engineer will only be certifying the pile set and does
not check the fixings or subfloor framing; this is part of the Building Inspectors role.

Driven timber piles to NZS3604:2011 must not exceed 3.6m in length, otherwise they become specific
design. Round piles must be used for pile driving, with a minimum diameter of 140mm, except that this
may be reduced to 120mm at the pointed end to facilitate pile driving. If a pile is cut, notched, or drilled
it must be surface treated.

The head of the pile should not be damaged during driving. The engineer is responsible for ensuring
that the equipment used is in accordance with the design specifications and providing pile driving
records on completion of the work. The engineer is required to provide a producer statement
construction review (PS4) on completion of the piling verifying the design set has been achieved. The
pile driving contractor will provide a PS3 and ‘Record of Work’ if ‘Restricted Building Work'.

Pile tops shall be at a level to support bearers without packing. Piles shall be in straight rows with a
tolerance of 10mm between the centre of the pile top and a straight line which is the centre of the bearer.
Piles shall be plumb with a tolerance of 15mm/m length of pile.

All driven piles require the set to be confirmed by a registered Geotech engineer who may be required
to provide a producer statement construction review (PS4) on completion of the work- Refer Consent
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conditions and advice notes. The certificate or site report must be available by the next inspection. The
installer of the driven piles will provide a PS3.

{ It is important to remember that the engineer is only certifying the set and does not check
f-ﬂ? that piles are plumb. Further the engineer does not check the layout, level, or subfloor
- framing/fixings.

As for pile footings, string lines must be in place so that layout; pile heights, etc can be checked.
Engineers typically tend to rely on a PS3 from the Pile Driver and rarely visit site.

The inspector needs to check that the pile heights will achieve the brace design and proactively address
this if not; e.g. the plan shows braces, but the pile height will be less than 600mm and the brace angle
will be less than 6°, so it is better to get the builder to change to anchor piles now rather than fail the
braces later.

Anchor piles
Requirements for an anchor pile
e 12 kN pile to bearer connection
e 6 kN bearer to joist connection
e pile branded with “A” to meet requirements of NZS3605:2001

CT160 CLEATS GALV. OR ST. STEEL —__
(8 PER PILE) =
3 NAILS INTO BEARER AND JOIST

2 - 90mm GALY. OR

Mail Freea
Areas

Areas

2 - 30mm GALV. OR ¥
ST. STEEL NAILS SKEW ——  /
DRIVEN UP INTO THE i
BEARER

2 - GALY. OR 5T. STEEL ——
MAILON PLATES.

B MAILS INTO BEARER
AND PILE

SQUARE PILE —}—

{on internal bracing line)

Figure 6. MiTek detail of anchor pile / bearer / joist connections

Under no circumstances should the nail plate be bent greater than 30deg. The pile should be cut or scarfed to
accommodate the fixing to a maximum angle for a scarf is 30 degrees.

Anchor piles shall be maximum 600mm from ground level to the highest connection point.
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Figure 7. Sample of anchor pile branding

Branding: NZS3605:2001 states that all piles must be
A branded to meet the requirements of NZS3640. Branding
must be within the top 1/3 of the length. Braced and

piles may still have the H5 triangle stamp without the A.

A braced pile consists of 2 piles, between which a diagonal brace is fitted; each end having 12kN
connections fitted. Requirements for a braced pile: -

12 kN pile to bearer connection

6 kN bearer to joist connection

only 1 brace maybe attached to the top of a pile

2 braces maybe attached to the bottom of a pile providing that they are at right angles to each
other and not in the same line

the slope of a timber brace shall range between 10 and 45 degrees

the lower end of the brace should not be closer than 150mm to the ground, with the bottom bolt
fixing between 200mm to 300mm above the ground level.

There shall be 90mm of timber to the brace past the bolt connection.

braces may be attached to at the upper end to bearers or joists within 200mm of a pile, where
these are used the slope of the brace shall range between 6 and 45 degrees

the dimensions of a diagonal timber subfloor brace shall be 100mm x 75mm for up to 3m long,
100mm x 100mm for lengths from 3m to maximum 5m long

A building must not have less than 4 braced piles in each direction, placed symmetrically around the
building and spaced at no more than 5.0m centres in each direction and between external walls.

Ordinary piles shall be maximum 3m high above cleared ground level. Bearers shall be fixed to piles
with 4/100mm x 3.75 nails skew driven into the piles, or 2 x 100mm x 3.75 nails and 2 x 4.9mm wire

dogs.

Point loads shall have the load path transferred over a suitable bearer or pile. Where a loadbearina wall

runs parallel to the line of floor ioists beneath. it shall be supported by a pair of ioists. Where doubled ioists

support a trimmer stud. itself supportina a roof onlv. the trimmer stud shall be located within 300mm of the
end of the span of the double floor joist. Floor ioists supportina trimmer studs outside this limit or supportina

trimmer studs which in turn support floor loads. shall be subiect to specific enaineerina desian (SED).

Where a loadbearina wall runs perpendicular to the line of joists. such a loadbearina wall shall be located
at not more than 200mm centre to centre from a bearer or subfloor loadbearina wall.
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Figure 8. NZS§3604:2011 detail for support to floor joists under loadbearing walls
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Figure 6.6 — Braced pile systam — Brace connected to pile (228 6.8)

Figure 9. NZS3604:2011 subfloor brace pile detail
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Bearers

I \>£| *Subfloor: Bearers/ stringers as per plan |I| Pass Fail N/A @ I

Figure 10. Checklist Parent line item ‘Subfloor: Bearers/ stringers as per plan’

Note: When completing this parent line item, consideration must be given to cover all relevant child line
items.

Subfioor; Bearers! stringers as per plan

3=

Figure 11. Checklist Child line items.

Joints in bearers are permissible but must not occur over braced or anchor piles; bearers must be
continuous over 2 or more spans.

The maximum cantilever of a bearer is
e 200mm for a span exceeding 2.0m, and
e 300mm for a span not exceeding 2.0m

The minimum landing for a bearer over a support is 45mm in all other cases 90mm. If the end of the
bearer is exposed to the elements it must be sealed or capped; where a bearer sits over an internal row
of piles containing bracing, solid blocking is required at 1.8m centres.

Joints in bearers shall have a connection capacity of:

¢ Not less than 12kN in tension or compression along the line of the bearer, or 6kN each on both
sides, if the bearer is one piece of timber, or

e 6kN on one side of the joint when one laminate is continued over the support.

2100 x 3.75 mm

nails each side of joint
Bearer, (total 4)

——Jack stud or pile

Centre line jack stud or
pile and joint

1/ 12 kN connection,

or 2 /6 kN connections, one to

each side of bearer

NOTE — See section 4 for durability requirements.

Figure 12. NZS3604:2011 detail for joints in bearers
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Stringers shall be of the dimensions given by the table below, and not support more than one floor and
its associated non-loadbearing walls.

Stringers shall be fixed to their supporting foundation walls with M12 bolts set not less than 100mm into
the wall at spacings given by the table below.

Maximum M12 bolt spacing (mm) of:

S 800 900 1200 | 1600 | 2400
Maximum span of floor joists (m)

190 x 45 6.0 5.0 4.0 3.0 2.0

140 x 45 6.0 5.0 4.0 3.0 -

Table 1. NZS3604:2011 table of stringer sizes and fixings

| centrally

Washer
Stringer
DPC

Bend bolt
100 mm in concrete

NOTE — See section 4 for durability requirernents.

Figure 13. NZS3604:2011 sample of fixing of stringers to foundation walls.
Note. This detail shows a cast in bolt. Proprietary bolts need to provide a minimum capacity of 4.5kN in the
vertical direction and 7.3kN in the parallel plane.
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Subfloor Joists

I E *Subfloor: Joists as per plan m Pass Fail N/A I

Figure 14. Checklist Parent line item ‘Subfloor: Joists as per plan’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Subfloor: Joists as per plan

Figure 15. Checklist child line items

The inspector shall check:

o floor joists must have a minimum landing of 32mm and be laid in straight lines

e joints in floor joists may only be made over a support

e butt joints are not permitted where the joist has a diagonal brace attached to it

¢ where the span is >2.5m and the depth of the floor joist is four or more times their thickness
(e.g.45mm x 200mm joists), solid blocking mid-span is required (blocking must be same size
as the joist)

e joist centres, size, and span, is as per plan

In sub-floor situations, joists must be blocked at 1.8m centres where the wall above contains a bracing
element or along lines of horizontal support, e.g. over a foundation wall.

Floor joists having a span of 2.5m or more must also be provided with lateral support, e.g. full depth
blocking at 1.8m centres alternatively herringbone strutting maybe used. If the wall above is load
bearing and runs in the same direction as the line of joists below, the wall must be supported by double
joists.

Holes must be drilled within the middle third of the joist; the hole can be 1/5 the depth or 32mm
whichever is less. Anything beyond these dimensions will require specific design.
For example:

e if joistis 150mm (1/5 of 150 = 30mm) OK

e if joistis 200mm (1/5 of 200 = 40mm)  Specific design >32mm

o if joist is 250mm(1/5 of 250 = 50mm)  Specific design >32mm

The hole should be located not more than 3 x the depth of the joist, from the face of a support.
For example, if the joist is 150mm and the hole is 32mm, then the hole must be located between 96mm
and 450mm of the face of a support, e.g. wall or stringer.

Notches are permitted in the bottom section of a joist and comprise the same dimensions as for holes.
For example, a 200mm joist may have a notch 40mm deep (this requires specific design as it is >32mm).
Notches must be located within 450mm of the face of a support.

An alternative solution for accommodating holes in joists is the use of a proprietary product. The critical
area of inspection with this product is that the bracket sits tightly against the joist and installed as per
the manufacturer’s specifications. They are also only suitable for internal use.

Refer to ‘Timber types’ in ‘Timber wall framing’ and ‘Holes in joists’ later in this module for more
information on LVL and CLT timber.
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Cantilevered joists
The inspector shall check

e the maximum height of a wall supported by a cantilevered joist is 2.4m (unless specifically

designed)

¢ joints in floor joists may only be made over a support but not where a joist is cantilevered beyond

the support

Note. Under no circumstances are holes or notches permitted in the part of the joist that is cantilevered.

Cantilevered joists must be installed with saddle flashings to protect against moisture penetration.

Limpped Ca niblisyver ol iest
min, TS mm deep

Lrilarsa. othgrweie TTabed, &8 dhmssfgsdy 40e i mm

NOTE - Siap e iogs d W Aoraitably ridrsmm i 1 i

Figure 16. NZS3604:2011 detail for lapped cantilevered joist installation

Timber treatment

I bea| *Subfloor: pile grade treatment as per plan G Fail N/A I
Figure 17. Checklist line item ‘Subfloor: pile grade treatment as per plan’

I 2 *Subfloor: bearer grade treatment as per plan G Pass Fail N/A I
Figure 18. Checklist line item ‘Subfloor: bearer grade treatment as per plan’

I ) *Subfloor: joist grade/ treatment as per plan Gl Pass Fail N/A I
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Figure 19. Checklist line item ‘Subfloor: joist grade treatment as per plan’

Timber in New Zealand is required to be identifiable. Identification may be permanent ink, imprint,
incision or burn brand directly to the timber or on a plastic tag affixed to the timber. H3.1 timber must
be repetitively marked at 1500 centres maximum along the face or edge.

Treatment plant Preservative Hazard class
number code number number

Table 2. Explanation of timber treatment stamp

Timber poles and piles must be treated to H5 which is the level required for house and building
foundations, as per NZS:3605 and NZS:3640. Other outdoor timber (landscaping) may be treated H4
as appropriate to usage.

The protection is compromised if the treated timber is cut or drilled. If processing after treatment is
unavoidable, the affected parts must be protected by brushing on liberal quantities of an approved
preservative, e.g. Enseal or Metallex.

Ends cut after treatment must not be put into the ground, or closer than 300mm to the ground and where
possible, should be continuously protected from the weather. The top of a timber retaining pole should
be cut to a minimum 45-degree angle to ensure water will run off.

Because it can be difficult to identify timber treatment level, Auckland Council requires that the applicant
confirm the timber type and treatment levels at the time of the framing inspection. A certificate must be
provided by the pre-cut supplier identifying type and location of timber supplied.

Figure 20. Sample of timber identification tags.

Take photos of tags and timber branding showing grading or treatment.

o
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H1.1 | Protected from the Protected from the Borers Interior finishing
weather, above weather, must always dry fimber - refer
ground be kept dry NZ3 3602
H1.2 | Protected from the Protected from the Borers, decay | Wall framing -
or weather, above weather, but with a risk of refer
H1+ | ground, but with a moisture content NZ3 3602
possibility of conducive to decay
exposure to moisture
H2 Protected from the Protected from the Borers, termites | Framing timber
weather, above weather, dry, exposed to in Australia
ground ground atmosphere where
well-ventilated but not in
contact with the ground
H3.1 | Exposed to the Periodic wetting, not Decay fungi and Cladding,
weather, in contact with the ground borers fascia,
above ground joinery — refer
NZ3 3602
H3.2 | Exposed to the Periodic wetting, not in Decay fungiand | AllH31
weather, contact with the ground, borers uses,
above ground, or more critical end uses plus,
protected from the structural
weather but with a and decking -
risk of moisture refer
entrapment NZ3 3602
H4 Exposed to the Ground contact, or Decay fungiand | Fence posts
weather, in ground or | conditions of severe or borers and
in fresh water continuous wetting landscaping
timbers
H5 Exposed to the Ground contact, or Decay fungi and | House piles and
weather, in ground or | conditions of severe or borers poles, crib
in fresh water continuous wetting, where walling
uses are critical and where
a higher level of protection
than H4 is required
He Sea water or Immersion in seawater Marine wood IMarine timber
estuarine or estuarine ground borers & decay and piles
ground
Table 3. Timber treatment table
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Tahle 1: Required treatment levels for different end uses of radiata pine and Douglas
fir in timber-framed builldings.

deck jack-studs supported claar of

H3.2 deck piles in ground H5
_gnl.nd
exposaed subfioor framing H3.2 piles H5
wveranda posts supported clear of ground | H3.2 polas Hb
veranda posis in ground H5
exterior phywood unpainted or used
el OTESECRS Thacea balcany barrier expasad H3z2
bracing
H3.2
exterior phywood painted H3 LOSP roof framing weather exposed
. L ) H31l . H3.2
cladding or exterior frims painted wall framing weather exposead
cladding or exterior trims unpainted, H3.2 ) H3.2
clear finished or stained shingles/ shakes
. H3.2 . :
deck joists/ bearers fence rails and palings H3.2
H3.2
decking fence posts H4
external wall framing direcé-fix cladding | H1.2 roof framing — low slope, skillion H1.2
external wall framing E2/AS1 cavity i3 root framing - roof space including i3
cladding : trusses and ceiling battens ’
balcony wall framing enclosed H1.2 roof sarking timber H1.2
parapet framing H1.2 cavity battens Ha.1
interior wall framing incleding double .
H1.2 roof sarking plywood membrane roof | H3 CCA
top plates
enclozad subfloor framing H1.2 enclosed cantilevered floor joists H32

pina is parmittad.

plywood untreated joinery (infarior} untreated
furniture untreated Tlooring H1.2
finizhing timbers untreated window reveals fo aluminium windows | H3.1
Maba:

1. Douglas fir may be wsed untreated on low-risk design buildings as defined in Amendment 7 to B2/AS1.
2. H1.2 boric-treated Douglas fir may be wsed in all framing applications whera H1.2 boric-treated radiata

iAdapbed from MES SE02-2003 Timber and wood-based prodiets i use i bukdings with te permission of Standands Mew Desland |

Table 4. Required timber treatment level for different end uses; sourced from BRANZ Build 128
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Table 2: Timber treatment codes.

el marking b identily

tfnbser gracss
Copper based
Copper chrome arsenate axide 01
Capper chi te salt 02
bedy coiowr if H1.2 os b
H3.1 treatient
Culz [copper azole) g
ACD) [ammoniacal/alkaline copper an
quarternary|
Boron (radiata ping) n
LOSP treatments (battens and claddings)
WOODeRaHK o maik TBTO (fributyl tin cxida) L1
o quality assurance provider J
syl s i TTN firbutyl i napthenate) | 62
Ireatment fype (Preservative Code)
finber raatment pland iderification nuber LV roper et ke Ak
Nale: IPEC fiodopropyny bubylcarbamats) | 63
1. Timber may be identified by a brand rurming siong te length.
2. Timber grade coiour marking should not be confused with M5G ciour branding, Propiconazole and tebuconazale B4
3. Ondelivery, check timiber for grade and treatment against that spechied. Store timber of diflerent grades and
treatman separataly. Rirniathe 70

Figure 21. Sample of timber treatment identification; sourced from BRANZ Build 128

COMMENT:
Sumrary of requiraments for radiata pine and Douglas fir framing for B2JAS1

Cantileverad Enclosed balcony Enclosed balcony
enclosed balcony and balustrade with and balustrade
and balustrade living space below open below

post

Note: Post is HE if
in ground contact.

BENE H12 HE H:: e s

Figure 22. Timber treatment detail from B2/AS1

Page 18 of 108 July 2022 AC3601.16 (v.2)



I ?£| *Subfloor: membrane substrate support ‘I] Pass Fail N/A I

Figure 23. Checklist line item ‘Subfloor: membrane substrate support’

The substrate must be fit for purpose and screw fixed with appropriate fixings. The membrane must be
fully supported and provided with a fillet to relieve stress on all internal corners such as the junction between
the floor and any walls.

Ply substrate for membranes to bathrooms require joist spacings at 400mm centres, and support nogs at
400mm centres (dependent on membrane manufacturer specifications). All ply joints must be over solid
timber. Fixings to be stainless screw to achieve a 50-year durability.

Particle board flooring (Strand board, Kopine floor, Pyne floor) substrate for membranes to bathrooms
require joists at 400mm centres but do not require support nogs. The difference between particle board and
ply being the deflection between the joists (framing that deflects when walked over is not rigid enough).

Subfloor ventilation

I E *Subfloor ventilation ‘I] Pass Fail N/A I

Figure 24. Checklist Parent line item ‘Subfloor ventilation’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Subfloor ventilation

?i—, Subfloor ventilation cross flow II‘ Pass Fail N/A

E Subfloor: DPM on ground Iﬂ Pass Fail N/A @

Figure 25. Checklist Child line items.

To prevent subfloor dampness, ventilation openings not less than 3500mm2 per m2 of floor area, are
required over the whole subfloor area, evenly distributed around the foundation perimeter.

Acceptable ventilation methods include:
¢ Ventilators spaced regularly, commencing 750mm from the corner and at intervals not exceeding
1.8m;
e Continuous 20mm wide slots between baseboards;
e A 50mm gap between the wall plate and a boundary joist at the ends of cantilevered floor joists
and the wall plate and joist, where the bearer is cantilevered;
e Other regularly spaced openings that will provide adequate ventilation.

Where ventilation openings of 3500mm2 per m2 cannot be provided, or the subfloor airflow is obstructed
by party walls, attached terraces or similar, or where for larger buildings any part of the subfloor space is
more than 7.5m from the nearest ventilation opening, a damp-proof ground cover over the whole subfloor
shall be used.
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Exampde: fotal ventilation required for this 10 m square
foundation = 100 m? % 3,500 mm? = 350,000 mm?

- N Sp——— in P 350,000 14. 5a3 mm?
Each vent therefore requires a minimum clear opening of ===—= ,a83 mm
2

vents 750 mm max. from 1800 mm max. apart Jr-.
each comer = — £
< " 10 metres
T & |
|
! 50 mm gap
-’ _ between baundary
100 x 25 mm joist and
foundation wall
base beards with e
20 mm gaps |

between

ventilation

“ ENsUre adequate
claarance o

" ground
e

120 mm ¢ 120 mm clear opaning

Figure 26. Samples of subfloor ventilation from ‘Build’ magazine Oct/Nov 2006

Ground cover

For damp proof cover to the subfloor, the following conditions shall apply:

e The vapour barrier shall be a ground cover of not less than 50 MNs/g vapour flow resistance held
against movement;

e ltis held in place with rocks or bricks or similar method;

¢ Ventilation openings shall have a net open area of no less than 700mm2 for every m2 floor level
and be located to provide a crossflow in the subfloor space; and

e The ground is shaped to prevent water accumulation on the vapour barrier and to drain to the
exterior.

%

1‘9; The polythene should be installed before bearers are laid so that it can be spliced over piles
— and taped in place.

Subfloor Access

I ) *Subfloor access Gl Pass Fail N/A I

Figure 27. Checklist Parent line item ‘Subfloor access’

Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Subfloor access

E Subfloor: min 450mm crawl space m Pass Fail N/A @

E Subfloor: access hatch/door size m Pass Fail N/A

Figure 28. Checklist Child line items

Access shall be provided to permit visual inspection of all subfloor framing members. A crawl space for this
purpose shall be not less than 450mm high and 600mm wide to the underside of the floor joists.
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Polysiyrene

Diher

Figure 29. Checklist line item ‘Subfloor: Insulation installation/ type’

Failure of thermal resistance on site is difficult to measure. Therefore, regardless of the ease of access and
replacement, thermal insulation is required to have a durability of not less than 50 years. Refer to table 1
of NZBC Clause B2.

For insulation to be effective it must be fitted correctly; the type of insulation installed should be recorded
on the inspection record.

NZS4246 Energy Efficiency — Installing Insulation in Residential Buildings requires that the installer fix
a label to the joists.
e perforated aluminium foil shall be draped 100mm between joists
e polystyrene or wool insulation shall fit the cavity snugly and be fixed in place firmly to prevent
dislodgment

In newly built houses, perforations in aluminium foil are necessary to prevent the accumulation of water
or moisture during and after construction of the house.

Perforated aluminium foil is no longer permitted to be retro fitted to the underside of joists to
existing buildings.

Because it is unlikely to meet durability requirements, aluminium foil should not be used in
e corrosive zones; and
e very high wind zones

Insulation must not be placed around or over electrical cables.

If using polystyrene special cabling must be used; alternatively cables maybe sleeved in conduit to prevent
damage. PVC electrical cables may undergo plasticiser migration when in contact with polystyrene. This
causes the polystyrene to shrink away from the cable and cable insulation to become brittle.

| 1
) o i — 1
) i ' .

Figure 30. Checklist line item ‘Subfloor: Flooring installation/ type’

Floorboards must be laid in straight lines at right angles to the joists. Floorboards must be directly fixed
to each joist and have their nails punched to allow for sanding and filling.

Sheet flooring shall wherever possible be laid in complete sheets. Any joints shall be made over
supports and fixed along each edge and every intermediate framing member. Nailing should be located
not less than 10mm from edge of the sheet.
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Most sheet flooring is fixed at 150mm centres to the sheet edges, and 200mm centres to the middle of
the sheet.

I E *Subfloor: flooring diaphragm m Pass Fail N/A I

Figure 31. Checklist line item ‘Subfloor: flooring diaphragm’

A floor diaphragm has no effect on wall bracing. It does however allow bracing lines to be extended
below the floor level. The maximum length of a floor diaphragm is 15m; the length however must not
exceed 2.5 x the width for single storey buildings or 2 x the width for 2-storey buildings.

The entire perimeter of the diaphragm must be nailed at 150mm centres and 300mm centres over
intermediate supports. Full sheets must be used wherever possible. Screw fixings are not allowed on a
floor diaphragm.

1‘4.'?‘? It is good practice to record that diaphragm fixings have been checked
e

Timber wall framing

Solid timber

CLT (Glulam)

Figure 32. Checklist line item ‘Timber wall framing as per plan’

I E *Timber wall framing: stud heights, sizes and centres as per plan m Pass Fail N/A I

Figure 33. Checklist Parent line item ‘Timber wall framing: stud heights, sizes and centres as per plan’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Timber wall framing: stud heights, sizes and centres as per plan
i [ ©
b el framing: fack studs G Pass ; @

Figure 34. Checklist Child line items

I \>£| *Timber wall framing: point load stud locations/fixings \1\ Pass Fail N/A I

Figure 35. Checklist line item ‘Timber wall framing: point load stud locations/fixings’

Framing must be erected so that it is straight, true in plane, and plumb. Framing must also be dry and
stable, if it is not, then linings will not perform as required, resulting in movement causing cracking.
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Timber will move in response to changes in the environment, such as in-service moisture and relative
humidity.

Generally, timber will take twice as long to dry in winter than it will in summer. Green or wet timber will dry
once installed, but the drying rate depends on factors such as the weather, humidity levels, ventilation, and
air-movement around the timber, whether the building is closed in.

Timber types

Framing timber is predominantly radiata pine H1.2.

The inspector must check timber treatment and grade at framing inspection, and if unable to verify,
written confirmation must be provided by the timber merchant confirming the grade and treatment level
for all timber used and confirming compliance with NZS3602.

Laminated Veneer Lumber (LVL) such as J-Frame. LVL is an engineered wood product that provides a
consistent, high-performance alternative to solid lumber and steel in structural uses. LVL is manufactured
from rotary peeled wood veneers that have been pre-graded for stiffness and to achieve different structural
properties. The veneers are glued together using a durable structural adhesive and pressed to form long
continuous sections (panels) with the grain running parallel to the main axis.

Figure 36. Sample of LVL, sourced from Nelson Pine Industries Ltd.

Macrocarpa has a range of uses including ceiling sarking, exposed beams, flooring, wall panelling, framing,
furniture, solid wood bench tops, architraves, and skirtings.

Both the heartwood and sapwood of macrocarpa are naturally borer resistant (Anobium) for interior housing
purposes. The heartwood is moderately durable for above-ground purposes, but the sapwood is non-
durable. The timber cannot be pressure treated with copper, chromium and arsenic (CCA), but sapwood
can be boron diffusion treated to resist insects (but not decay).

Douglas-fir can be used for roof trusses and framing, internal panelling, and glue laminated beams.

As well as being popular for light timber framing, the larger dimensional stock is sought after for exposed
interior posts and beams because of its good stability and freedom from twist. Glue lamination to
produce beams, arches and scaffold planks is also common.
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Douglas-fir heartwood is rated as Class 3 durability and can be used for above-ground purposes, but
the sapwood is non-durable. The timber cannot be pressure treated with copper, chromium and arsenic
(CCA), but can be boron treated to Hazard Classes H3.1 and H1.2.

Cross Laminated Timber (CLT) Timber planks layered to form a wall or floor panel. Each layer grain
direction is laid 90 degrees to the previous layer. CLT buildings need specific engineering design and
certified by a chartered structural engineer. Generally, each layer is 40mm thick and built up to create
panels 105mm, 175mm, 200mm 240mm thick.

It is important the that fixings of the panels are checked carefully to ensure the correct screws or bolts
are used. Fixings in CLTs are designed to provide resilient strength whereby the panels can move, and
the fixings will “flex” back to their original position. Changes to screws such as the depth of the threaded
shank may have a significant effect on the performance so any substitution of fixings will need to be
confirmed by the structural engineer.

The panel erection is required to have engineer oversight and a PS4 cert issued after completion. The
construction of the panels themselves will need appropriate certification from the factory. Depending on
the risk factor, a PS4 may be required for the manufacture.

Delivery and installation have specific methodology which must be followed including the temporary
protection from weather and propping.

Figure 37. Sample of CLT, sourced from XLam NZ specifications

Care must be taken when erecting CLT to protect from the weather and moisture damage. It can be
prone to creep and deflection and the design must take these factors into consideration.

It is important that any cutting, notching and drilling of panels is covered by appropriate engineering
design and oversight. The panel construction must be verified as compliant by ensuring factory quality
assurance records are received for the panels. Check specifications regarding treatment of cuts and
moisture content limitations at preline stage.

Studs

Framing consists of studs, nogs or dwangs and top and bottom plates. Studs are set out at 400mm,
450mm or 600mm c/s. Where the building has more than one floor level, floor joists may comprise part
of the frame. Framing must be erected plumb and square, with a level to be used to check this.
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Studs and trimming studs may be built-up by nailing 2 or more pieces of timber together, e.g. a 100mm
x 100mm stud may be formed using 2 x 100mm x 50mm studs. All wall junctions must be formed using
a minimum of two studs blocked and nailed.

Nogs where used, must be spaced at no more than 1350mm centres maximum and should be the same
size as the stud. Typically, nogs are spaced at 800mm centres. Nogs must be flush with the frame and
maybe offset horizontally, if offset they must not exceed 300mm.

A trimming stud must be fitted beside all openings and must not contain a hole, notch, check or cut in
its middle third. A trimming stud will be double thickness where the measured distance from the bottom
of the lintel to the bottom of the top plate is more than 400mm.

A jack stud is a short stud fitted below a sill timmer, or above a lintel, and should be spaced at the
same centres as the framing studs. Extra jack studs will be required at load points, above specific design
lintels.

An established load (force), located at a certain point on a supporting structure; a point where
bearing/structural weight is concentrated and transferred to the foundation; e.g. the position of truncated
and double girders should be checked to ensure that the point load is occurring in the position identified
during processing.

The inspector shall compare the plans to the work on site, ensuring all point loads have been satisfactorily
addressed and point loading transferred to the foundation. If the location of the point load is different this
may require further investigation.

I E *Timber wall framing: top and bottom plate sizes and fixings E‘ Pass Fail N/A I

Figure 38. Checklist Parent line item ‘Timber wall framing; top and bottom plate sizes and fixings’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Timber wall framing: top and bottom plate sizes and fixings

E Timber wall framing: top plate butt joint connections m Pass Falil N/A @

EI Timber wall framing: top plate to stud fixings m Pass Fail N/A

Figure 39. Checklist Child line items

Top plates must be continuous and spaced for bracing purposes at 5.0m unless a double top plate is
fitted in which case the spacing may be increased to 6.0m

Joints in plates shall be made only over supports being either a stud or blocking.

Additional support must be fitted under the top plate and between studs where a truss lands more than
150mm away from a stud, e.g. 90mm x 45mm timber on edge fixed with 2 x 100 x 3.75mm diameter
nails into each stud.
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Truss

45 thick top plate

Greater than 150 i
to face of stud
90 x 45 dwang fixed each end with i

21100 x 3.75 mm nails for light roofs,
or4 /100 x 3.75 mm nails for heavy

roofs

~——Stud

Unless otherwise stated, all dimensions are in mm.
_____________________________________________________________________________________________________________________________________|

Figure 40. NZS3604 detail of top plate support for truss landing more than 150mm from a stud
Joints in top plates

Joints may be either half joints or butt joints and must be made over a stud or solid blocking.
e 3kN =3 x 30mm x 3.15mm nails each side
e 6kN =6 x 30mm x 3.15mm nails each side
Where the connection is in the same line as the top plate
Joints on internal non-braced walls
e 3kN connection
Joints in braced walls where bracing value does not exceed 100 BU’s
e 3kN connection
Joints in braced walls where bracing exceeds 100 BU’s
e 6kN connection
Where the connection of the top plate is at right angles (e.g. the junction of an internal to external wall)
Joints in braced walls where bracing value does not exceed 125 BU’s
e connected to at least 1 external wall with 6kN capacity for each connection
Joints in braced walls where bracing value does not exceed 250 BU’s
e connected to at least 2 external walls with a 6kN capacity for each connection
Joints in braced walls where bracing value exceeds 250 BU’s
e connected to at least 2 external walls each connection having a capacity of 2.4kN per 100
BU’s
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each side of joint

Butt or halved joint in

plate shall be made ower

a support, ia.

(a)Shd;

(b} Solid blocking fied
between studs and fwed
directly under the plate,

Eee BT 30)
&) HALVED JOINT {B) BUTT JOINT

Stud

Unlass otherwies stated, all dimensions ara in mm.

Halved joint fooed with h_‘? 140 x 35 extra top plate
3775 x3.15mm - . whanused (maf.7.42) Top plate
nails \ ol = A2
15 -
op pla ~ 2/100x375mm nails _- L

Stud

Figure 8.14 — Connscting top plates - Wallz not containing bracing (292 8.7.3.7)

wl‘musad{mﬂ?d?)

Butt joint in plate shall be
made over 8 support, i.e.
[a) Stud;

(b} Solid blocking foved
betwesn studs and
directty undar the plate,
(secB.7.3.2 and 8.7.3.3)

Situd

GoaaTay) msbelw T~ Nails as per table below
- g | ) 3 35 Enitra top plate w

__-"'
Top plate __.-"’-, f’;?_,-f:ff.-'

(A) BUTT JOINT OVER STUD (B) BUTT JOINT OVER BLOCKING

Stud

Stud

Capacities of metal plate joints®1 Capacities of nailed joints @}

Lip to 3 kN 3730 x3.15 mm nails per side | |Upto3 kN | 3/ 100x 375 mm nails per side
Lip to & kN 6 /30 x3.15 mm nails per side | |Upto& kN | &6/ 100x 375 mm nails per side

NOTE -
(1) Ses secton 4 for durability requirements.
(2) Mot required when extra top plate is used.

Unless otherwiss stated, all dimensions ara in mm.

Figure 8.15 — Connsecting top plates in line - Wallz containing bracing (3e287.3.3)

Figure 41. NZS3604 detail for top plate connections.
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Fixing top plate to stud

The greater the uplift, the more fixings are required. Lighter roofs place higher strains in terms of uplift
on framing and as such will require more fixings.

NZS3604 requires an extra 2 wire dogs for 4.7kN B-type fixings, but there are alternative fixings that
can achieve 4.7kN, and these must be installed as per the manufacturer’s specifications.

Roof member spacing (mm)

900 1200 900

Wind zone Wind zone Wind zone

M| H | VH M| H | VH M| H |VH

2 /90 x 3.15 end nails

2 /90 x 3.15 end nails + 2 wire dogs :

Table 5. NZS3604:2011 table for top plate uplift connections

Holes and notches in top plates
¢ 70mm x 45mm = 19mm diameter or depth (max. 200mm length)
¢ 90mm x 45mm = 25mm diameter or depth (max. 200mm length)

Where holes or notches exceed these
parameters, the top plate must be
strengthened, refer to NZS3604, Section 8,
and figure 8.19. Alternatively, a proprietary
product such as a top plate stiffener, this
examplel manufactured by Mitek Industries,
may be used.
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Bottom plates

There are many ways a bottom plate can be fixed; the most common methods are described below.
The inspector must check the product specifications to ascertain whether suitable for bottom plate fixing
standard or bracing.

Cast in anchors M12 Bolts - fixed before the concrete has been poured
e  M12 bolt with 50mm x 50mm x 3mm square washer
e embedded 90mm minimum into concrete, 120mm for masonry header blocks
e located 150mm from corner and not more than 1.2m centres around the perimeter

cast-in M12 anchor bolt with S0 = 45 mm
50 = 50 = 3 mm washer " bottom plate

im sitw oomcrete \\_zﬂl

slab = - -
- | 90 mm min.
= = .
e an "
DPLC
S50 rmim miin. between centreline
of anchor bolts

Figure 42. Cast in M12 anchor bolt, sourced from BRANZ Build magazine.

R10 dowels - fixed before concrete poured
e R10 dowels bent at least 90 degrees
e embedded 75mm minimum into concrete
e minimum 75mm return, stapled in place over the bottom plate
¢ located 150mm from corner and not more than 900mm c/s around the perimeter

Staples

75 min.
embedment

R
SIECEIELEN

Fif

R10 dowel embedded no
less than 75 into concrete
On extemal wall, project plate over edge with 75 long tail.

of wall by 6 mm min. to prevent water being Provide dowels at 900 max.
drawn up behind cladding by capillary action crs. (see 6.11.9.1(b))

Figure 43. NZS3604:2011fig 6.16 fixing of wall plates to foundation wall with R10 dowels
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Bottom plate fixing anchors - fixed before concrete poured
o fixed within 150mm of corner and at 900mm c/s
¢ maybe fixed to stud, bottom plate or both stud and bottom plate
e requires 2 x 30mm x 3.15mm diameter nails into the side or edge of the bottom plate plus 2 x
30mm x 3.15mm diameter nails into the stud or top face of the bottom plate
e requires a 75mm by x 4mm diameter nail within 150mm of anchor

Figure 44. MiTek Lumberlok bottom plate fixing anchor

Bottom plate proprietary fixing anchors - fixed after concrete poured
o fixed within 150mm of plate end and at 900mm c/s
¢ embedded 75mm minimum into concrete at 900mm c/s
e embedded 120mm into concrete with header blocks at 600mm c/s

Bolts need to have a minimum 15kN uplift loading to acceptable for bracing hold-down.

T B
Drill min. o -
95mm deep g — .
Min. 55mm i
edge distance |-,, B

e e oaEs - = =N
Figure 45. Bowmac M10x140 Blue Head screw.

A 10mm diameter masonry bit should be used for drilling into the concrete substrate. Drill a hole into
the concrete base to a minimum depth of 95mm and clean out the dust and debris from the hole prior
to installation of the BOWMAC SCREW BOLT.

Note what happens on the left photo when there is insufficient edge distance.
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Fige 46. Anchors protrudig are s
embedment depth.

Timber foundations - internal or external walls:
e double nailed at 600mm centres for hand driven nails (100mm long)
e ftriple nailed at 600mm centres for power driven nails
e 150mm long x 12mm diameter coach screw and washer (must be fitted on any brace requiring
additional hold down straps)
e Bugle screws; 125mm 14 gauge at 600mm centres

%

,rgif’ Bottom plate fixings on a timber floor need only achieve a 12kN uplift load for bracing
T hold-downs.
)

Concrete slabs - external walls:
e 12mm bolt and washer is required within 100mm of each end of brace and at 900mm centres
maximum
¢ Note: For brace hold down bolts (handi bracket or strap) within 80mm end of the brace

Concrete slabs - internal walls:
e 12mm bolt and washer is required within 150mm of each end of brace and at 900mm centres
maximum
¢ (GS1a and GS2 only maybe fixed with power driven nails fitted with 16mm disc spaced at
150mm and 300mm from end studs and thereafter at 600mm centres

The inspector is to check the bolt manufacturer specifications to ensure the embedment depth and edge
distance will achieve the correct kN rating. In most cases, the minimum concrete edge distance to the
bolt is 50mm, however in a sea spray zone this is increased to 60mm.

Some bolt manufacturers e.g. ‘Hilti’ require a minimum 60mm concrete to bolt edge distance.

Good practice is to have the washer flush with the inside edge of the bottom plate
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see supplier

- bottom plate

6 mm bottom
plate offset

direct-fixed
cladding is used)
X

p— DPC

concrete screw anchor

Figure 47. sample of proprietary screw bolt fixing flush with the inside of the bottom plate; detail sourced
from BRANZ Build magazine.

Holes and notches in bottom plates
Where holes or face notches exceed 50% of the width of the bottom plate, fix the plate against sideways
movement on each side of the hole or notch, with one 100mm x 3.75mm nail.

I E *Timber wall framing: DPC between timber and concrete m Pass Fail N/A I

Figure 48. Checklist line item ‘Timber wall framing: DPC between timber and concrete’

All timber to concrete requires a bituminous damp proof course (DPC) or other suitable impervious
material overlapping the timber at least 6mm or have a minimum 12mm free draining air space.
Bottom plate to concrete requires DPC with a 6mm overhang each side, or 12mm packer e.g. Hiandri
packer.

Sill and head trimmers to openings shall be of the same width as the studs and of the thickness given
by the table below.

Maximum clear width Minimum thickness of sill and header
of opening trimmers

(m) (mm)

2.0 35

2.4 45

3.0 90 (or 2/45 mm)

36 135 (or 3/45 mm)

4.2 SED
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Table 6. NZS3604:2011 table for sill and head trimmer sizes

Lintel size and fixing

I \>£| *Timber wall framing: lintel size and fixings m

Fail N/A o I

Figure 49. Checkilist line item ‘Timber wall framing: lintel size and fixing’

The inspector is to check the size, support and fixing of lintels. It is also important to check and confirm
that any point loads are in the same place as identified by the engineer; if the location of the point load
is different this may require further investigation. As a general rule of thumb, if the point load is closer
to the end of the lintel it won’t be a problem, but if it is further away it should be investigated.

Strapping against uplift is required particularly where the property is subject to higher wind pressures
and where lightweight roofing and large spans are involved. The strapping is the same type used in
wall bracing; strapping used in roof bracing should not be used as this does not provide the required
ductile and tensile capacity.

Lintels must be supported at each end by a trimming stud and if supporting rafters and trusses,
dependent on wind zone and roof type, secured against uplift.

Uplift requirements are specified in Section 8 of NZS3604, table 8.14 and are for a maximum loaded
dimension of 6m; dimensions outside this table are subject to specific design.

When considering uplift, straps must be fitted in 3 locations, at the top and bottom plates and across
the lintel. These 3 fixing points ensure the lintel is not only tied to the framing but also to the foundations
via the bottom plate and the roof framing via the top plate.

Lintel
o strap fitted on one face of the frame only
e strap fitted to each side of the opening and onto trimming stud
e 6 x30mm x 2.5mm diameter nails into lintel and 6 x 30mm x 2.5mm diameter nails into the
trimming stud

e strap taken over top plate and fixed to each side of lintel
e 6 x 30mm x 2.5mm diameter nails into each face
e ‘Stud-Lok’ screws; refer to manufacturer’s installation instructions

Bottom plate - timber floor
e strap must be fitted on bottom of trimming stud and through to blocking or joist below
e 6 x30mm x 2.5mm diameter nails into trimming stud and 6 x 30mm x 2.5mm diameter nails
into floor joist or blocking

Bottom plate - concrete floor
e strap fitted under bottom plate and 150mm up stud
e 6 x 30mm x 2.5mm diameter nails into each side of stud

Sub-floor / mid-floor
In sub-floor or mid-floor situations, straps are fixed from the studs down onto the joists.

Page 33 of 108 July 2022 AC3601.16 (v.2)



sbrap Maing — ratber o
bo plate conrsclion R

trirnmieng stusd

25 = 1 mm girap

with six 30 = 2.5 mm
nails imlo bath Ealel
and siud

'

Drttoamy plale

25 = 1 mim Sirap with Six
30 = 2.5 i nails e bath
houmsdary poest and stud

enrtinuous boundary joist

lower ground floor framing

Nobe: Cirdes indicate strap fixing bacations o resis? wplift.

Figure 50. detail for uplift connections from BRANZ Build magazine

Beams and fixings

‘ \>£| ‘ *Timber wall framing: timber beams and fixings ‘ m ‘ Pass H Fail H N/A ‘

Figure 51. Checklist Parent line item ‘Timber beams and fixings’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Timber wall framing: timber beams and fixings

E Timber wall framing: timiber beam Supports- Sire and load path

Figure 52. Checklist Child line item

*Timber wall framing: steel beams and fixings

Figure 53. Checklist Parent line item ‘steel beams and fixings’
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Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Timtser wall framing: steel beams and fixings

?ﬂ Thmiber wall ITaming: sieel Dear

Figure 54. Checklist Child line item

The inspector will check the plans for all beam connections and load paths. It is also important to check
and confirm that any point loads are in the same place as identified by the engineer. If the location of
the point load is different this may require further investigation.

Flitch beams

Flitch beams are manufactured by both Pryda and MiTek Industries; they are proprietary products
comprising timber and steel plates bolted together to form a strong unit. These beams are quite
common for lintels above garage doors or supporting upper floor loads and can be found supporting
most upper floors in residential houses.

Pryda flitch beam (PFB)
These beams are made in the
factory by fixing timber to
each side of either one or two
flat metal plates and bolted
together. Flitch beams are for
enclosed (internal) use only.

The most common way of
specifying a Pryda flitch beam is by its size, e.g. 200PF10
+  PF refers to the type
» 200 refers to the depth
* 10 refers to the steel thickness

Page 35 of 108 July 2022 AC3601.16 (v.2)



MiTek flitch beam (MFB)

These beams are factory-
made by fixing timber to
each side of a flat metal
plate. Flitch beams are for
enclosed (internal) use only.

The most common way of specifying a MiTek Flitch beam is by its size, e.g. FB25M.
+ FB refers to the type
+ 25 refers to the depth of the timber plates
* M refers to the steel

LVL beams

Figure 55. Sample of LVL beam.
Note: LVL and CLT beams may have pre-formed cambers.
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NZS3604:2011 16.1 allows for the construction of plywood box beam lintels to support roofs that are
not subject to snow loading. Tables are provided in NZS3604 for lintel sizes dependent on roof type

and pitch, beam span and loaded dimension.

Not less than 1.2 m

2.87 x 50 mm gun nails at 50 crs. 2 continuous lengths of 70 x 35
all round each face kiln dried timber to top and
bottom chords \
p 2 o e o o ® 2 + * o % o e]e * @2 ® ® * * e e ® ® ® ® s e * o * e ® + e = = |
. e i e e e s el e e e s elslsa e elelsaeeels -
zl r: =T i E
] - 1221 121 &[S
121 ] 121 =18
I .4 K S L. E =
b o o o = = @« = = 2 = = = ®w|® @« % # = %« ° @ # = % ®= ®= %« @& @& % = = = = ® @« |

70 x 35 web stiffeners at 600 crs

1
For fixing details see
tables 8.14 and 8.19 —

10 / 90 x 3.5 mm nails fixing beam to
trimming studs

ELEVATION

X

9 mm structura Plywood joint
o \'\ _—
N = X =
70

70
2 /70 x 35 on edge

SECTION

2 /70 x 35 on edge

Figure 56. Sample of plywood box beam construction from NZS3604 fig16.2

[I’ Pass Fail

I E *Timber framing treatment and grade as per plan

N/A o I

Figure 57. Checklist line items ‘Timber framing treatment and grade as per plan’

For timber treatment requirements refer to previous section in this module ‘Timber treatment’.
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I ?i—, *Timber wall framing: Capillary gap 6mm \1\ Pass Fail N/A I

Figure 58. Checklist line items ‘Timber wall framing; Capillary gap 6mm’

If the cladding is direct fixed, ensure the bottom plate overhangs the slab by 6mm to provide a capillary
break and extends at least 50mm below the bottom plate.

In some cases, the concrete protrudes past the edge of the bottom plate. This is not acceptable as it
will push out the building wrap and cavity battens, making the cladding out of plumb.

Bracing connections/system

The inspector is to ensure the wall brace system, and bracing elements are as per plan. The bracing
calculations are to be checked to ensure the required bracing units have been achieved, and the correct
stud height used in the bracing calculations.

Wall braces should be located as close as possible to corners and distributed evenly around the
building. A minimum of 15 bracing units (BU’s) per meter is required under each external wall (refer
NZS3604 section 5) and no less than 100 BU’s per wall under a diaphragm or dragon tie.

In addition, some bracing elements require that brackets be fitted to restrict uplift (in addition to bottom
plate fixings), depending on the bracing element. It is important to refer to the manufacturer’s literature
to determine their individual requirements.

In most cases for brace hold down fixings, 80mm is the maximum distance allowed form the bolt position
to the edge of the brace.

%
ﬂJF’ Tick or highlight the braces on the bracing layout plan as this will save time when returning
jj..-’ for the ‘Postline’ inspection.

Each wall that contains one or more wall bracing elements shall be connected at the top plate level, either
directly or through a framing member in the line of the wall, to the external walls at right angles to it. Top
plate fixings of the capacity in tension or compression along the line of the wall bracing element shall be:
e for each wall containing wall bracing elements with a total bracing capacity of not more than 125
bracing units: to at least one such external wall by a fixing of 6kN capacity.
o for each wall containing wall bracing elements with a total bracing capacity of not more than 250
bracing units: to at least two such external walls by fixings of 6kN capacity.
o for each wall containing wall bracing elements with a total bracing capacity of more than 250
bracing units: to at least two such external walls by a fixing of not less than 2.4kN per 100 bracing
units.
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ggg"g?‘%%lra‘Ed S -2 - Nails as per table below
- . “~=——0140 x 35 extra top plate P
- ) when used (see 8.7.4.2)
Top plate - —_— \/
/ -
Top plate S

Butt joint in plate shall be

made over a support, i.e.

(a) Stud;

(b) Solid blocking fixed
between studs and
directly under the plate,

Blocking

Stud

(see 8.7.3.2 and 8.7.3.3) Stud
(A) BUTT JOINT OVER STUD (B) BUTT JOINT OVER BLOCKING
Capacities of metal plate joints) Capacities of nailed joints®

Upto3 kN 3/30 x 3.15 mm nails perside| | Upto 3kN | 3/100 x 3.75 mm nails per side
Upto 6 kN 6/30 x 3.15 mm nails perside| | Upto 6 kN | 6/100 x 3.75 mm nails per side

NOTE -
(1) See section 4 for durability requirements.
(2) Not required when extra top plate is used.

Unless otherwise stated, all dimensions are in mm.
-_________________________________________________________________________________________________________________|

Figure 59. NZS3604:2011 fig 8.15 connecting top plates in line-walls containing bracing

I E *Timber wall framing: bracing connections/ system [1] Pass Fail N/A @ I

“Timber wall framing; bracing connections! system i-

Figures 60. Checklist Parent line item ‘Timber wall framing: bracing connections/system’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.
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Timber wall framing: bracing connections! system

24 Tirnbar wall i ¥ A {AT A& BBE P [

Figure 61. Checklist Child line items

Fire wall structural stability

I E *Timber wall framing: fire wall structural stability E‘ Pass Fail N/A I

Figure 62. Checklist line item ‘Timber wall framing: fire wall structural stability’

Passive fire protection refers to the use of construction elements within a building that are designed to
prevent or delay the spread of fire and/or smoke to different parts of the building. The purpose of passive
fire protection is to limit the effects of fire within a building by acting as a barrier to fire and smoke or
protecting structural components from fire that may cause early collapse. This is achieved by installing fire
resistance rated elements of construction and controlling the flammability of construction materials.

Passive fire protection systems must be installed in strict accordance with the consented plans, and the
manufacturer’s specifications. Any variations should be referred to the designer or manufacturer and
submitted to the BCA for approval as an amendment to the consent before the changes are constructed.

Buildings may be subdivided into firecells designed to contain the fire and prevent its spread for a specified
period. Firecells are separated using construction elements that are fire resistance rated for at least the
specified period of time required for the firecell. Fire-resistant construction must be located to separate the
intended firecell from the rest of the building. Where the fire separation meets unrated construction, such
as a suspended ceiling, it should be continued and extend to reach another fire separation or the main
boundaries of the building envelope (such as floors, external walls and ceiling/roof). All penetrations in fire
separations, doors, dampers and services must be sealed to maintain the performance of the fire-rated
construction.

fire separations, openings

and fire stopping to services suspended celing

/ m—
firecell B
fire stopping L fire stopping
rating applicable to
{1 firecell A _— the firecell below the

| floor, i.e. firecell A

(2] Firecell separation - cross-section

Figure 63. From BRANZ ‘Guide to Passive Fire Protection in Buildings’
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Examples of fire rated inter-tenancy walls

The following products are subject to change at any time and not to be used as support documents for
inspections. In all cases manufacturer specifications are to be used in the building consent.

Precast panels

Apracast concrate (ntertenancy wall erected on an Auckland
tarrace home s,

’

Figure 64. Sample of precast concrete intertenancy fire rated wall, sourced from ‘Gib Terrace home guide

Joints to precast panels should have a pef rod or fire foam backing. PEF Rod with a diameter of 25 - 30%
greater than the width of the joint is pushed into joint gaps to form a uniform and firm base to ensure that it
remains firmly in place during installation of the intumescent sealant. The rod must be positioned to achieve
a uniform and even, predetermined depth without any twists, bumps or gaps and avoid excessive
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longitudinal stretching of the rod. If using foam as a backing this must not pass through the whole joint but
create an even base to install the intumescent sealant to both sides of the panel joint.

The intumescent sealant must be installed as per the sealant manufacturer specifications, with the
specifications onsite at the inspection.

Korok

KOROK® TERRACED
HOUSING INTERTENANCY
SYSTEMS

Conventional framed wall aystems rely on the intemal linings for fire-
resistance. Penetrating these linings potentially destroys the fire-rated Iin s egired

Tor scoustic rating

KORQK® C-track
— KOROK® panels

¥ KOROK® aluminuen bracsets are
pieced honzonially topend
>\' bottom cord of the

KOROH® C-track

= CIE® plasterboed

harrier. In the KOROK® Intertenancy System the main fire harrier
located between frames is designad to protect the structure on the side
opposite the fire,

KORQKE aluminium brackets attach the KOROK? panels to hoth frames,
As the fire increases, the aluminium bracksts on the fire side mett,
allowing the structure on the fire side to detach. This leaves the KOROK?
panels supported by aluminium brackets connected to framing on

the non-fire side.

Our most popular systems for terraced housing intertenancy walls:

Figure 65. Sample of Korok brand intertenancy fire rated system (formerly Speedwall)

Boral

Based on a panelised construction principle, the IntRwall system utilises 25mm Shaftliner plasterboard
panels fitted between steel H-studs. Services are easily incorporated in wall cavities on one or both sides
of the wall. As the fire lining is sandwiched in the middle of the system — rather than on the outer face,
penetrations of the wall do not need to be fire rated.
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Figure 66. Sample of Boral brand intertenancy fire rated system

Winstones Gib Barrierline
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Figure 67. Sample of Gib ‘Barrierline’ system

GIB® Intertenancy Barrier Systems for Terrace Homes are designed to provide a NZBC compliant
separating wall between attached dwellings. The system consists of a double timber frame wall with a
25mm thick plasterboard barrier between the frames. The primary fire resistance is provided by the
plasterboard barrier, with the wall linings contributing to some extent. This allows the wall linings to be
used for structural bracing and to incorporate penetrations.

The basis of the acoustic performance is a double cavity system. This provides isolation from airborne
sound. Insulation in both cavities is used to meet various performance levels and allows certain services
to penetrate the wall linings.

Resene Construction Integra

The INTEGRA Lightweight Concrete Intertenancy System is a proprietary high-performance wall system
that provides horizontal fire and acoustic separation between adjacent tenancies in the same building. The
core component of the INTEGRA system is a high-tech lightweight concrete panel and intertenancy bracket
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that is installed between traditional timber framing that has insulation and plasterboard lining on the outer

ROC(COTE <5

STC Rating - b4

i Rating - 62

FRR - 120/120M20

Cavity width - 20-40mm cavity

Wall Width - 290-330mm

Figure 68. sample of Integra brand intertenancy fire rated system

AFS Logicwall

AFS Logicwall is a permanent formwork system for concrete walling for external and internal walls. It
consists of lightweight sandwich panels created by bonding hard-wearing fibre cement sheets to
galvanised steel stud frames.

The panels are quickly and simply hand-erected on site and then core-filled with concrete to achieve
loadbearing walls that are fire and sound rated. The fibre cement sheeting remains in place as sacrificial
formwork and provides an excellent substrate for applied finishes such as skim coating, acrylic render
and paint.
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Figure 69. Sample of AFS Logicwall brand intertenancy fire rated system

Intertenancy wall acoustic system

The purpose of this inspection is to prevent undue noise transmission in building elements between
occupancies or common spaces in household units.

Sound Insulation

INCOMING J | |
Souqd / |

\
OUTGOING
| Sound
REFLECTED vl
Sound ABSORBED

Sound

Page 46 of 108 July 2022 AC3601.16 (v.2)



Inspection requirements

Type Minimum requirements

Framing | Check construction details for acoustic framing between walls, floors and ceilings
in habitable spaces.

o Check system

o Check framing

o Check resilient clips / channels

e Linings
o Sealants
* Insulation
o Penetrations
Lining Check acoustic linings between walls, floors and ceilings in habitable spaces.
 Lining materials
o Sealants
Testing On site acoustic testing is required to demonstrate that the required Sound

Transmission Class (STC) and Impact Insulation Class (IIC) ratings as required by
(6 have been achieved. Acoustics are tested at the final inspection, only for units
with both vertical and horizontal separation. To avoid failure at the inspection,
owners are encouraged to engage their own experts to conduct testing during
construction.

Table 7. Minimum inspection requirements

General requirements

Clause G6 requires that habitable spaces are protected from other occupancies using wall and floor
and ceiling elements with a laboratory tested performance of STC 55 (walls and floors) and 11C 55 (floors
only). Sound transmission class (STC) means a single number rating derived from measured values of
transmission loss. It provides an estimate of the performance of a partition in certain common sound
insulation situations.

Impact insulation class (IIC) means a single number rating derived from measured values of normal
impact sound pressure levels. This method uses a tapping machine to gauge the impact of sound
through floor-ceiling assemblies.

The ability of building materials to resist the transmission of sound is dependent on their density,
thickness and stiffness. Light and stiff materials have poor sound insulation properties because they
allow sound at certain frequencies to transmit easily. Materials of similar thickness and weight can have
different sound reduction performance if they have different critical frequencies. For example, laminated
glass has a better sound reduction because it reduces the effect of the critical frequency by damping
vibration and reducing the stiffness of the window.

There is no optimum window to wall ratio. From an acoustic point of view, the smaller the window the
better it is. This is because glazing is the weakest path and thicker glazing, or double-glazing is more
expensive in comparison to other building systems. The newer types of laminated glazing using a PMM
interlayer (e.g. Pilkington HUSH Glass) provides about a 3-dBA improvement over similar thickness
float glass. A 3-dBA reduction would otherwise require an increase from say 6mm to 10mm float glass.

The performance of pre-cast concrete walls more than 150mm thick and solid filled masonry 200mm
thick is very sensitive to construction practices, detailing and concrete density. Although these walls
can achieve STC 55, the sound attenuation is greatly enhanced when resilient mounts and/or battens
are installed on at least one side. These additions can be counterproductive unless a minimum cavity
of 45mm is created and filled with sound control infill prior to lining. Note that polystyrene is not a suitable
infill.
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Where separate tenancies adjoin each other, noise is a fundamental consideration. NZBC Clause G6
requires that habitable spaces in household units are protected from other occupancies using wall and
floor/ceiling elements with a laboratory tested performance of STC 55 (walls and floors) and IIC 55

(floors only).

STC

Normal speech can be
heard easily

Lowd speach can bé héard
By

Loud speech can be heard,
but not understood

Lowd speech can be heard only

05 O MUETINY

Must strain fo hear loud
speech

:}-_qj- SOme I00d Speech Can De
mvtu-j Mo

Loud speech cannot be
heard

There are four elements to sound attenuation, they are: -
e Decoupling (separating walls / ceilings so noise won't travel though the space)
o Damping (stopping the dry wall from vibrating by using sealant on dry wall or using materials

that won’t vibrate)

¢ Mass (making the walls as heavy as possible)
e Absorption (filling the void with insulation to absorb the sound, sealants, underlays etc)

Timber framed walls

STC sound transmission class:
How well a building assembly
attenuates (reduces) airborne
sound.

A larger number means more
attenuation (reduction).

STC 55 is the minimum to meet
performance criteria of NZBC
G6

Framing generally consists of two frames with a 25-65mm gap, which varies depending on the stud size
(70-90mm) used. Studs are generally at 600 c/s maximum and nogs 1350mm c/s. In timber-framed
walls, stud heights are restricted to NZS3604.
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Figure 70. sample of resilient clip on rubber grommets to reduce vibration. The clips are designed to
carry a channel, which the dry wall is aftached to.
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Gib quiet ties

Quiet tie connections between frames may be required for seismic reasons to control independent
lateral movement of adjacent floors. Connections are also often required to ensure that the stability of
double frame walls is maintained in the case of a fire on one side of the wall. Check with the building
designer for required spacing of the Gib® Quiet Tie

For inter-storey heights between 3 and 4 metres, and a stud spacing of 600mm, the recommended
maximum spacing is one Gib® Quiet Tie every 3rd stud (1.8 metres) along the wall bottom plate and at
roof level (if required by the engineer)

\ 4 LUMBERLDHK
Product MHals aach

sidi of canity

Figure 71. Sample of Winstone Gib Quiet tie

Concrete and concrete masonry

The performance of pre-cast concrete walls more than 150mm thick and solid filled masonry 200mm
thick is very sensitive to construction practices, detailing and concrete density. Although these walls
can achieve STC 55, the sound attenuation is greatly enhanced when resilient mounts and battens are
installed on at least one side. These additions can be counter intuitive unless a minimum cavity of 45mm
is created and filled with sound control infill prior to lining. Note that polystyrene is not a suitable infill to
achieve sound attenuation.

On floors, carpet and underlay will also reduce noise whereas tiles will increase and transmit noise.
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Figure 72. Sample of vertical and horizontal fire/acoustic separation.

Page 50 of 108 July 2022 AC3601.16 (v.2)



Midfloor

I E *Mid-floor joists size and spacings as per plan m Pass Fail N/A I

Figure 73. Checklist Parent line item ‘Mid-floor joist size and spacings as per plan’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Mid-flaor joists sive and spacings as per plan

Figure 74. Checklist Child line item

Joists

The inspector is to ensure the floor joists have not sagged and are of appropriate treatment, particularly
if cantilevered outside the building. Floor joists must have a minimum landing of 32mm and be laid in
straight lines, with any joints in floor joists must be made over a support.
e where the span is >2.5m and the depth of the floor joist is >200mm, solid blocking is required
at mid-span (blocking must be same size as the joist), alternatively herringbone strutting maybe
used

If ajoist is joined by lapping, the lap must be 150mm (300mm total) beyond the centreline of the support,
e.g. wall. If the joint is butted and flitched, the flitch plate must be the same dimension as the joist. Note
that only every third joist needs to be flitched, unless the sheet flooring extends minimum 600mm past
the joint, then no flitching is required.

Floors joists landing onto a wall containing a wall bracing element, require solid nogs at 1.8m centres
within 300mm of the wall, for lateral support.

Although the moisture content of timber is not checked until pre-line building it is important to realise
that timber will shrink quite a bit when wet. A wet 200mm joist will shrink up to 8mm as it dries to
equilibrium and is likely to sag, particularly where spans are long. If the joist is spanning 3.0m or more
meters and exceeds 20% moisture content it must be propped to prevent deflection.

If the wall above is load bearing and runs in the same direction as the line of joists below, the wall must
be supported by double joists.

Hole and notch position without proprietary support differs for different joist types: e.g. holes to I-beams
are further away from the joist support compared to standard timber joists which must be close to their
support.

For standard timber joists holes must be drilled within the middle third of the joist, where the hole can
be 1/5 the depth or 32mm whichever is less, e.g.

e 150mm x 50 (1/5 of depth of joist = 30mm)

e 200mm x 50 (1/5 of depth of joist = 40mm however 32mm maximum allowed)

The hole should be located not more than three x the depth of the joist, from the face of a support. For
example: If joist is 150mm and the hole is 32mm, then the hole must be located 96mm (3 x 32mm) from
the face of a support, e.g. wall. Alternatively, a proprietary product such as Thru-Joist maybe used (refer
subfloor section for details of this).
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Notches are permitted in the bottom section of a joist and comprise the same dimensions as holes.
Notches must be located within 450mm from the face of a support, e.g. wall.

It is important for the inspector to check the manufacturer specifications for any holes to I-beam joists,
and LVL joists, as each brand and type have different values.

The inspector shall check all joist centres, layout, sizes, spans, cantilevers, are as per plan. Solid block
nogging, holes and notches also need to be inspected.
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Holes to I-beam joists
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Table 8. Table for hole positions for ‘hyJOIST’ sourced form ‘CHH hyJOIST’ specifications
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SKEW ANGLE BRACKET FOR OBLIQUE JOISTS

MNail fixing to suppert
. --"';.J:@"d"fi'
— Jt Tep mount hanger Full depth face mount hanger
A Shew angle bracker specific
design by enginesr e
ALLOWED MOT ALLOWED - :
A @ Partlal depth face mount
. hangers wich web stiffeners .

I Mailing specified is for brackets face fixed to hySPAN®, MSGE or VSG8, |5 (or better) timber bearer or stringer

1 Brackets to be installed strictly in accordance with bracket manufacturers’ recommendations. MNets, nails for FB hangers are 35 % 3.15 flat head type;

for all other hangers 40 x 375 flat head nails are specified.
ot har ith 4 35+ 175 f j

Figure 75. ‘hyJOIST fixing details sourced form ‘CHH hyJOIST’ specifications

Holes to LVL joists

6.3 HOLES IN MEMBERS IN HOUSES AND RESIDENTIAL BUILDINGS

Haoles may be drilled in Futurebuild® LVYL memibers used in houses within the scope of NZ5 3604 as detailed below.

Figure 11: Holes in Futurebuild® LVL members

L, 20 men
or preater

O e
than 200 rremi

Mot less than hole
diametar

243 rran. v mim diameter max. 50 mm diarmeter max

MOTE: Mot more than one
hole per [ 800 mm aof span

S mrm min. .

Al treated Futurebuild LVL is envelope treated. Holes and cuts tmber preservative. Holdfast Metalex End Seal is recommended.
made in treated Futurebuild LVL must be coated with a brush on

MOTE: Mot more than one
hale per |00 mm af span

CHH WOODPRODUCTS | FUTUREBUILD LYL RESIDENTIAL DESIGM GUIDE | 0800 585 244 | www.chhwoodproducts.co.nz

Figure 76. ‘'hySPAN’ fixing details sourced form ‘CHH hySPAN’ specifications
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Floor joist stiffeners

012012
Suitable for running pipes/ducting through joists
Maintains timber joist strength and stiffness
Allows flexibility of hole location within specific areas
Able to be retro fitted after pipes/ducting are installed
One stock tam for all floor jolst sizes NOT TO BE USED IN
EXTERIOR SITUATIONS
4 x folded Mallon Plates ;
required per hode o 1
_ : Aliowable area f
: tiy position hole
T a8 required
I ! A2

Fix each folded MNailon Plate with
20 x LUMBERLOK Prodwct Nails 30mm x 3.15 dia. or
10 x Type 17-12g x 35mm Hex Head Screws (nof supplied)

R - )

F A £
300mm min. | Do nat drll hale less $han 200mm | 200mm |
A00mm fram poist support
) aam-n[_Fl_
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szmm] R om0 -ﬂﬂmm[ -~ -ﬂﬂmm[ )
Joist 140 x 45 Joist 190 x 45 Joist 240 x 45 Joist 290 x 45
Max TEmm hale Mex 126mm hale Max_ 126mm hole Max 126mm hole

Code: FJsS

Material: 1.55mm G300 Z275 Galvanized Steal
Packed: B x Folded Nailon Plate per Carlon

maFF  MiTek New Zealand Limited
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Figure 77. Sample of ‘Lumberlok’ joist stiffener from ‘MiTek’ specifications
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Product pryda
U pd ate February 2011

Pryda Stren-Joist

The Pryda Stren-Joist has been designed to allow holes to be cut in floor joists to enable pipes, wiring or
other services to be passed through the joist. The fitting of a Pryda Stren-Joist re-instates the integrity of

the penetrated joist.

Advantages:
»  (Cluick and easy to install
»  Fixing option of either nailing or screwing. Note—Fixing to the flooring must be done with

screws provided. Al other holes can use either nails or screws

Gan be retro-fitted. There is no requirement to remove services to fit the Stren-Joist
Comes in one size, designed to fit 140—290mm joists

Allows an easy solution to fix penetrations in floor joists made by other trades
Timber grade can be MSGS or better

The edge of the penetration shall be at least the joist depth from the end of the joist
All components are available in a single kit - Pryda Code NP3J

Each kit contains: 1 x°U’ channel, 2 x arched angles, 1 x 500gm of Pryda Product Nails and 10 /8g x
20mm screws. (If the hex screw fixing option is used then 30 /12g x 35mm hex head type #17 galva-

nised screws are required. Not supplied)

Maximum Joist Penetration (mm)

Joist Size Max Hale size
14045 72
190x45 122
240ndd 125
290x45 125

Note: Pryda Product nails (30%3.15mm)
supplied with the kit are not o be
substituted with nails of a lesser
diameter such as standard clouts.

Figure 78. Sample of ‘Pryda Stren-Joist’ joist stiffener from ‘Pryda’ specifications
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Distributing innovative THRU-BRACKET™ solutions

LTD

BRANZ Appralsed
Hppraial No, 570 (4]

Home Product Range Comparison Chart Product Literature Industry Feedback Contact Us

THRU-JOIST™

(M)
JoIST ¢ | .
. O THRUJOIST™ brackets enable holes to be cutup o Bracket HMax Hole size
= A ] 121mm diameter in floaring joists fo allow senvices to
run through the mid floar and other enclosed areas, 140mm x 45mm 68mm
l without affecting the strength and stifiness (T140)
requirements of a joist under NZ5 3604:2011 and AS
o o 190mm x 45mm 121mm
1684.2-2011 (For Radiata Pine up to and including o)
‘ stress grades F8). '
NIRegDesign | Aust Reg Design
App 10058 - 2007 318486 240mm x 45mm 121mm

410059 - 2007
410060 - 2007
410061 « 2007

118487
11488
118480

O Nolimitation on where THRUAOIST™ hrackets may (T240)

be installed along the length of joist.

290mm x 45mm 121mm
O Multiple THRU-OIST™ brackets may be used on (T]290)
the same joist {refer fixing note).

|Tido

(for 140 1 45 [oisl)
e mm ) -

O Alternative BRANZ Appraised Solution to NZS

W £ Fixing Notes
\ 3604:2017 and Australian Standard AS 1684.2-2011,
O THRU-OIST™ brackets are a very cost effective, © CAD Files
simple to install huilding methad to allow services to
T1280 run through joists. -
(foe 190 x 45mm Joist) (for 240 x 45mm Joist) (for 290 X 45mm jolst) ﬂ cﬂmparisnn chart

Figure 79. Sample of ‘Thru-joist’ stiffener from ‘BRACE iT Ltd’ specifications

Cantilevered joists

Inspectors shall check
¢ the maximum height of a wall supported by a cantilevered joist is 2.4m (unless specifically
designed)
¢ joints in floor joists may only be made over a support but not where a joist is cantilevered beyond
the support

Note. under no circumstances are holes or notches permitted in the part of the joist that is cantilevered.

For slatted open decking, cantilevered joists must be installed with saddle flashings to protect against
moisture penetration.
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Figure 80. NZS3604:2011 detail for lapped cantilevered joist installation

Joist treatment

E *Mid floor joists treatment and grade

Figure 81. Checklist Parent line item ‘Mid-floor joists treatment and grade’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Mid floor josts treatment and grade

Foa| Mid Noor joists treatment and grade & | -

Figure 82. Checklist Child line item: treatment and grade to be ticked by the inspector
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Written confirmation must be provided by the timber merchant confirming the grade and treatment level
for all timber used and confirming compliance with NZS3602. Because it can be difficult to identify timber
treatment level, Auckland Council requires that the applicant confirm the timber type and treatment
levels at the time of the framing inspection. A certificate must be provided by the pre-cut supplier
identifying type and location of timber supplied.

Refer to the ‘Timber treatment’ section previously covered in this module.

I E *Mid-floor: flooring as per plan EI Pass Fail N/A @ I

Figure 83. Checklist Parent line item ‘Mid-floor: flooring as per plan.’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Figure 84. Checklist line item ‘Mid-floor: flooring as per plan’

Mid-floor:; flooring as per plan

Figure 85. Checklist Child line item

Floorboards must be laid in straight lines at right angles to the joists. Floorboards must be directly fixed
to each joist and have their nails punched to allow for sanding and filling.

Sheet flooring shall wherever possible be laid in complete sheets. Any joints shall be made over
supports and fixed along each edge and every intermediate framing member. Nailing should be located
not less than 10mm from edge of the sheet.

A floor diaphragm has no effect on wall bracing. It does however allow bracing lines to be extended
below the floor level. The maximum length of a floor diaphragm is 15m; the length however must not
exceed 2.5 x the width for single storey buildings or 2 x the width for 2-storey buildings.

The entire perimeter of the diaphragm must be nailed at 150mm centres and 200mm centres over
intermediate supports. Full sheets must be used wherever possible. Refer to flooring manufacturer’s
specifications.

)
1‘_?1-‘; It is good practice to record that the fixings on a floor diaphragm have been checked.

‘_,,..-"'
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When carrying out the pre-line inspection it is important to thoroughly check wet areas. The fundamental
requirement of E3 Internal Moisture, New Zealand Building Code is that the surface (walls, floors and
ceilings) are impervious and do not allow the passage of moisture.

Always ask what lining material and finishes are going to be put into wet areas. Particleboard flooring
for example is not suitable in water splash areas. H3.1 plywood or compressed fibre cement sheeting
should be used as this is more suitable for the environment.

If the walls behind showers and baths are to be tiled, studs should be at 400mm centres to provide a
more rigid and stable substrate for the lining material. The internal corner must also be reinforced with
a metal angle.

Note that under no circumstances should bracing be installed behind baths or showers. Membranes
must be installed before fitting baths and showers.

¢

1‘{?-" Tell the builder now if a membrane inspection is required and inquire what product is
jjf"' being used.
I E *Mid-floor: membrane substrate fixings/nogs/slope lIl Pass Fail N/A @ I

Figure 86. Checklist line item ‘Mid-floor: substrate fixings/nogs/slope’

Ply substrate for membranes to bathrooms require joist spacings at 400mm centres, and support nogs at
400mm centres (dependent on membrane manufacturer specifications). All ply joints must be over solid

timber. Fixings to be stainless screw to achieve a 50-year durability.

Particle board flooring (Strand board, Kopine floor, Pyne floor) substrate for membranes to bathrooms
require joists at 400mm centres but do not require support nogs. The difference between particle board and

ply being the deflection between the joists (framing that deflects when walked over is not rigid enough).

I \>£| *Mid-floor Insulation installation / type \1\ Pass Fail N/A @ I

Figure 87. Checklist line item ‘Mid-floor: Insulation-installation/type’

Figure 88. Checklist line item ‘Mid-floor: Insulation-installation/type’

Insulation is an important part of creating a dry and healthy home. Failure to install insulation correctly
can cause problems with heat loss and energy efficiency. The goal of insulation is to slow down heat
transfer.
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The best insulation material can be ineffective if installed poorly. How well insulation is fitted is
important, because heat can escape through small gaps or by thermal bridging. Thermal bridging
occurs, when a material with lower thermal resistance allows the heat to by-pass the insulation. One
example is stud framing, which has a lower thermal resistance than insulation. Heat passes through the
framing at a faster rate than it does through the insulation in the spaces between.

Insulation works by trapping air in cavities. The smaller the cavities of trapped air, the better the
insulation material will work. We can insulate our homes by providing cavities of still air, such as in
wall insulation or double-glazing. This reduces heat transfer because air is a poor conductor of heat.

Insulation is designed in varying sizes, which enables it to be friction fitted between joists, trusses or
wall studs. Insulation should always be cut slightly oversize to ensure a friction fit but not too large
causing it to bulge.

The ‘R value’ measures how good the insulation material is at containing heat. The higher the R-value,
the better the insulation value will be. The insulation needs to be properly installed to reach the R value.
The inspector is to ensure the insulation is

friction fitted

clear of electrical cables where polystyrene used

labelling is fitted

same product used as specified or minor variation completed

Stairwell construction

I E *Mid-floor: stairwell construction m Fail N/A

Figure 89. Checklist line item ‘Mid-floor: stairwell construction’

Stairwells may or may not be installed at this inspection. Check to ensure there is sufficient headroom
(2.0m) along the stair pitch line.

Landings are required at the top and bottom of every flight of stairs except where there is a fall of less
than 600mm in which case a landing can be omitted. If a landing is provided the minimum length is
900mm.

mw Maximum riser height | Minimum tread width

Service or minor
private

Secondary private 41 200 250

Common and
main private

Accessible 32 180 310

37 190 280

Riser height and tread depth for all steps in one flight and must be uniform although a tolerance of + 5
mm is permitted. Studs along the back of the stairwell must be continuous; also, if stairs are installed
consider whether sheet linings can be installed effectively, particularly if the sheet behind is to be
braced.

T’QF If the walls of the stairwell are to be framed and lined on both sides, check to ensure
jjf"' provision has been made for support blocks to secure the handrail.

Roof/Ceiling
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Figure 90. Checklist line item ‘Roof framing type’

A roof truss layout must be provided at the time of the framing inspection in order that truss types and
fixings can be confirmed. When checking the design certificate, which should be provided with the truss
layout, check and confirm the wind zone is appropriate for the site, as well as truss top and bottom
chord restraint spacings (purlins and ceiling battens).

It is a condition of consent that the truss layout is provided at the framing inspection, failure to provide
this information must result in a failed inspection.

Unless the manufacturer specifies otherwise, trusses require a minimum of 2 nails and 2 wire dogs per
truss to plate connection. Check that the trusses are at the specified centres and that there are no cuts,
notches or holes drilled in them. Builders often cut the top chord to accommodate valleys. If a truss
has been cut or damaged in any manner an engineer must verify in writing that the integrity of the truss
has not been affected.

The position of truncated and double girders should be checked to ensure that the point load is occurring
in the position identified during processing. If the position has altered (even if it is only 100mm), an
engineer’s check is required to confirm that the lintel can carry the load. Whilst this might seem pedantic,
the point where the load occurs can have a significant impact on the ability of the lintel to carry the load.

The closer the load is to the edge or support of the lintel, the better it is. All loads must be directly
supported, whether this is via nogs over a lintel or a stud in framing. In 2-storey situations follow the
load down through the building to ensure it is adequately supported.

All trusses, supporting ceiling lining must be housed in either joist hangers or supported by multi-grips,
it is a common misconception that half truss do not require support. Always check the truss layout and
verify connections have been installed as required by the truss supplier.

The inspector will check wind zone and ensure that purlins or tile battens have been secured against
uplift. High and very high wind zones require additional fixings for purlins to trusses.

A roof framing plan should be included in the plans, the inspector will check rafter sizes and centres,
ridge beams and point loads. Ridge beams will generally need strapping and nailing, and the load must
be transferred to the foundations.

All rafters shall have a minimum 32mm bearing on the wall top plate whilst maintaining 80% of the
actual depth of the rafter, not less than minimum 65mm
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32 min.
bearing Depth not less
than 80 % of

actual depth nor
Rﬂﬂfl‘ /%is than 65 mm

——— Top plate /
beam / lintel

Stud

i
BIRDSMOUTH JOINT

MNOTE — See section 4 for
durability requirements.

Unless otherwise stated, all dimensions are in mm.

Figure 91. NZS3604:2011 detail for seating of rafters.

Ridge beam sized from
t=hble 10.2

Faked plate

6 kN connectionor25x 1 mm
strap with & / 30 x 2.5 mm
nails into each raflerwhan
rafters sup port the ceiling lining
(see 10.2.1.3.T)

Beam foed in accordance
with table 10.2

Full height stud under baam

32 min. rafier Fix emch rafter o beam with
e aring on 4 T5 » 3. 15 mm skew nails
beam plus fedangs from =bile 10.1

ses 10.2.1.3.6(a ortable 1015

(A

Ridge beam sized from
t=hble 10.2

Strapif rafier supports ceiling
lining (sea 10.2.13.7)

Housing 15 mm

desp
Rafier Fix @ach rafter o beam with
(see figure 10.3 and 4 T5 x 3.15 mm skew nails
tmbie 10.1 for spans and sizes) plu s firdngs from_teble 10.1
ortable 1015
(B)
MOTE —

(1) Ridge beams shall be used where the roof does not have deats or unde rpurdins
(not coupl e-close) or oeiling joists.
[2) Ses sedion 4 for durability requirsments.

Unless otherwise stated. all dimensions are in mm.
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Figure 92. NZS3604:2011 detail for ridge beam connections for rafters.

Ridge beams may be used to support the upper ends of paired rafters whose lower ends are not tied
with ceiling joists or other framing. Collar ties do not provide this tie. The ridge beam shall be secured
to the wall with a fixing as specified in NZS3604:2011 table 10.2. The built-up studs under the beam
shall have point load fixings down to the foundations.

Ridge boards in couple-close roofs shall be a minimum of 19mm thick and provide full bearing for the
whole depth of the rafters.

Collar ties and cleats in couple close roofs steeper than 10° to the horizontal, pairs of rafters shall be
connected as follows:
¢  Where underpurlins are used: collar ties (140mm x 19mm or 90mm x 45mm timber) at 1.8m
centres or every third pair of rafters, whichever is the closer, fixed to the sides of the rafters
immediately above each underpurlin.
¢  Where underpurlins are not used; cleats (90mm x 19mm timber) at 1.8m centres or every third
pair of rafters, whichever is the closer, fixed to the sides of the rafters immediately below the
ridge board.

Underpurlins are a horizontal timber member laid underneath rafters, supporting the rafters at
intermediate points along their length.

Underpurlin struts are used to transfer load from an underpurlin to a loadbearing wall or strutting
beam. Underpurlin struts and beams shall be as per approved plan and in accordance with
NZS3604:2011 section 10. Underpurlin struts shall land directly over:
e astud, or the top plate doubled between the studs on each side of the underpurlin strut,
e alintel or strutting beam
e a 90mm x 45mm timber plate laid on it's flat on top of the ceiling joists within 300mm of a
loadbearing wall. The plate shall be fixed to at least 2 joists each side of the underpurlin strut.
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NOTE —
(1) Wihere the strut is supporied off the top
plate of a loasdbearing wall and is mot
Lo sespousrdin directy abowe & std, double the plets
'-,_/"/ 5 in ure 1012 (see 10,31 10 3=,
b (2} Prowvide wire dogs for the fiocing type listed in
table 105, in addition & 2 f100x 375 mm
~ nails to &l roof joints., in the approprhiste
2 100 x 3. 75 mm high and medium wind exposunes. for single
nails plus fibdng - spans, and twice the numibear for
type intmbls 105 confinuous spans of undsr puriins.

Strut &t right
Stut paraliel to anghkes o besm or
beam or loadbem rirg wall

koadb earing waill 1.‘2"-?-\'

S trurttimg besm or

double top plats “_h‘———______‘

of nadbea rimng
weall

o sttt for roofs.
writh & pitch greaster
tham 257 Fib wirth
2 75 100 x 3. TS5 mm nails 2/ 100x 375 mm
nails plus strap fdng

[see figure 10L&)
(&) PERPEMNDICULAR STRUTS (Perpendicular i roof plans)

gy 3/ 100 x 275 mm Underpuriin
II\ mails sttt che cloesd
’l‘h-v—’,/-,""ﬂl'—_'-—Underp wrdin N
\é ‘\'\IIS " S0 min.
R > Tip of strut to fit t

top edge of
wnede npsuariin Poacie s

Fibx strut i
wn desnpaurdin wwith
27100 x 3.T5 mum
nails plus

strap fcing

see figure 106

Bearing wall or . Coil bt
‘i FrrTe hLza"d bearing eiling jois

(C) ANGLED STRUTS TO REDUCE
UNDERFURLIN SPAN

B size can be
cal cula ted firom
tmbile 107

(B) PLUME STRUT (Pernpendicular to cseiling plane)

Unless otherwise stataed, all dimensions ars in mm.

Figure 93. NZS3604:2011 detail for underpurlin struts.

Skillion roofing

A skillion roof is a pitched roof where the ceiling lining is parallel and close to the roof cladding. The roof
may consist of more than one roof plane. The rafters may or may not be exposed below the ceiling.

Beneath a skillion or low slope roof, it is important to allow for lofting of the insulation after installation.
To ensure that the minimum cavity height of at least 25mm is retained between the top of the insulation
and the underside of the roof (and underlay) the insulation must be physically restrained.

The difference between a skillion and flat roof is a skillion roof is greater than 10° to the horizontal
whereas a flat roof is less than 10° to the horizontal.
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Flat roof Skillion roof

Parapet roof

A parapet is a wall-like structure at the edge of a roof. It can be a safety feature in that it is designed to
stop falls from the edge of the roof, but it can also be a defensive, constructional or stylistic
feature. Parapets can be used to give a roof the appearance of a flat roof.

Figure 94. Sample of detail for a parapet roof

Parapets require a drained cavity for claddings except for vertical corrugated steel.
Parapet roofs will require multiple inspections.

18t inspection/framing
Before the waterproof membrane is in place, the membrane substrate moisture content 18% maximum.
e substrate is suitable, dry and primed if required
e substrate is screwed with appropriate fixings
o fillets are fitted on all internal corners
e provision for stormwater (waste and overflow)
e minimum clearances achieved between abutting claddings
e flashings and penetrations catered for
e slope formed on horizontal surfaces — parapets 5°
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e 2 degrees minimum fall across roof
e roof ventilation required if >40m? (specific design)

2" inspection/membrane tanking

Roof gutter outlet and secondary overflows required, installed after membrane fitted
e no claddings in place, up-stand to be checked
e protection of membrane provided for balance of construction

Applicator must provide workmanship certificates and written confirmation of the type of system used.

Under no circumstances should water spill over the edge of a membrane roof. Roofs should be formed
so that a plinth, parapet or upstand contains the water within the body of the roof which in turn directs
water to the drainage outlet.

I ?i—, *Roof framing as per plan- pitch, overhang and trussirafter sizes & m Pass Fail N/A I
spacings

*Pitch (in degrees): Ii‘ @

Figure 95. Checklist Parent line item ‘Roof framing as per plan-pitch, overhang and truss/rafter sizes &
spacings’

Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Roof framing as per plan- pitch, overhang and trussirafter sizes & spacings

i Lal L)

Figure 96. Checklist Child line items

The inspector will check the roof layout for beam position and connections, rafter/truss sizes and
spacings, roof pitch, and roof overhang.

All roof framing members require minimum 4.7kn fixings, which increases dependent on roof type,
loading, and wind zone.

All truss roofs must have a manufacturer's design statement, which will identify the bottom and top
chord restraint spacings. It will also show if there is bracing to a gable end and if there is a requirement
for a strongback.

Any stringers used to support roof framing, must be coach screwed to the studs and not reliant on just
nails, as this does not provide enough axial loading resistance.

Purlins provided they have a back span of at least 3 rafters, can extend as cantilevers beyond their
support for a distance not exceeding:

Laid on their flat:
e Light and heavy roofs at no more than 900mm spacing
o  70mmx45mm purlins: 300mm

e 90mmx45mm purlins: 400mm
Laid on their edge: as per NZS3604:2011 table 10.9 below
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Outriggar size and Maximum outrigg.er apacing for a maximum Boundary / Fly raftsr
: . cantilever of: (M} .
orientation size
{mmj 600 750 (mmj
?D:<45E 800 800 70 x 45 (on edgs)
1200 800 80 x 45 (on adgs)
80 45@ 45 (on eage
600 400 80 x 45 (on edge)
5100 x 45 on eage)
NOTE - All joints fixed using & minimum of 2 /80 x 3.15 mm nails.
Table 9. NZS3604:2011 table 10.9
Purlins
I ?ﬂ *Roof framing: purlin/ batten sizes, centres and fixings m Pass Fail N/A I

Figure 97. Checklist line item ‘Roof framing: purlin/batten sizes, centres and fixings’

The inspector is to check the wind zone and ensure that purlins or tile battens have been secured
against uplift. High and very high wind zones require additional fixings for purlins to trusses.

Table 10.11 - Purline on their edge in all wind zones - 5G 8 (386 10.2116.1)
Purlin spacing (mm)
Purlin zsize
(depth x 600 200 1200 1800
thickness)
Span Fixing Span Fixing Span Fixing Span Fixing
{mm x mm) (m) (type) (m) {type) (m) {type) {m) (type)
140 x 45 26 E 22 E 20  Jr E
180 x 45 3.6 E 31 F 28 F 24 F
240 x 45 4. F 38 F ] F 3.0 SED
200 x 45 54 E a7 F 41 SED 3.4 SED
= S Alternative fixing
Fixing type Dezcription capacity (kN)
E 2 /90 x 3.15 skew nails + 2 wire dogs 47
= 2 / 80 x 3.15 skew nails + strap fixing (see figure 10.8) 7.0
NOTE - All fixing types are dstarmined as required for the higher uplift loads at the periphery of the roof (based on local
prassure factors in AS/NZS 1470.2).

Table 10. NZS3604:2011 table for purlin fixings
Purlins laid on edge shall be laterally supported by solid blocking a minimum 2/3 the depth of the purlin.
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factors in AS/NZS 1170.2).

Table 10.10 = Purling on their flat in all wind zones - §G 8 (528 10.2.1.18.1)

Alternative fixing capacity (kN)

Maximum apacing and fixing in the following wind zones

Foding Spacing Fixing

{typs) (mmj {typel

E -l = S = =

Porfln | Max. Low Medium High Very high
size apan
Spacing Fixing Spacing Fixing Spacing Fixing Spacing
(mmij (mm) typsl (mm) ftype) (mm) (typel (mim)
70x 45 200 200 8 900 T 200 T 200
70 x 45 200 1200 T 1200 T 1200 T 1050
70 x 45 200 1800 T 1800 u 1400 u 1050
70x45 | 1200 1200 T 150 T 800 T 600
70x45 | 1200 1300 T 1150 T 80O T 600
90x45 1200 1700 T 1450 u 1000 U 750
Fixing type Deacription

8 2 /80 x 3.15 gun nails

T 1 /10g se¥f-drilling ecrew, 80 mm long

u 1/ 14g zslf-drilling type 17 =crew, 100 mm long

NOTE - All fixing types are determined a5 required for the higher upift loads at the periphary of the roof (based on local pressure

Extra high

200
200
200
500
500
850

cE = = C C C

08

24

3.5

Table 11. NZS3604:2011 table for purlin fixings

Rafior or top piata

Figure 98. NZS3604:2011 solid blocking for purlins
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Tile battens shall be selected to be free from visual defects, or alternatively be able to resist a load of
100kg gradually applied at mid-span without failure.

Maximum spacing and fixing in the following wind zones

Tila Lovwr Medium High Wary high Extra high
Max.
batten
: apan g @ g @ g o g o 3 o
size ® £ B = I = [ E D €
= = = = o 2 o ® @ X
- i - i -3 ic =3 ic =3 [T™
] 7] wm ©w ©w
(mmj (mmj {mm) {mmj {mm (mmj
Light roof cladding
B0 x 40 200 370 R 370 R a70 5 a70 5 370 T

3ro T 7o T 3o T

#7]

50 x 50 1200 370 R 370

Heavy roof cladding
60 x 26 480 370 R 370 R 370 R 370 R 370 R
50 = 40 Goo0 370 R 370 B 370 B 370 R 370 R
50 x 50 00 370 B 370 B aro R aro R 370 R
Fizing typs Description M::::::: :;::::w
R 1/80 x 315 gun nail 0.656
S 2 /80 x 216 gun nails 0.8
T 1/ 10g self-drilling screw, 80 mm kong 2.4
Table 12. NZS3604:2011 tables for batten fixings
I ?i—, *Roof framing: bracing as per plan m Pass Fail N/A I

Figure 99. Checklist Parent line item ‘Roof framing; bracing as per plan’
Note. When completing this parent line item, consideration must be given to cover all relevant child line

items.

Roof framing: bracing as per plan

Figure 100. Checklist Child line items

Roofs are subject to both vertical and horizontal loads. Roof framing and trusses resist vertical loads
whilst horizontal loads are resisted by bracing. Timber or metal straps are used for this purpose although

sheet material may also be used
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Figure 101. Sample of metal strap roof plane bracing sans tensioners

Roof plane bracing

. 100mm x 25mm timber members — these members should be continuous wherever possible but
if joined the lap should extend one full truss width or rafter spacing or

o flat strap bracing should be fixed in pairs and fitted with tensioners. Check fixings at ends to
ensure it meets the correct 4.0 kN rating.

° run at 45°to ridge

Roof plane braces can be omitted where ceiling is sarked or forms a structural ceiling diaphragm.
Sarking must cover the entire surface in order to omit bracing requirements.

Roof space bracing
Roof space braces should be evenly distributed over the length of the roof and run in opposite directions,
no steeper than 45° to the horizontal.

o 90 x 45 continuous length up to 2m long, then 2x 90mm x 45mm lengths fixed together with
blocks at 1m centres for braces over 2m long.
. the top end must be fixed to the ridge board or blocking between top chords or rafters with (3)

100mm x 3.75mm nails to each side
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. the bottom end must be fixed within 300mm of a braced wall onto angled blocking fitted between
rafters with 4x 75mm x 3.15mm nails, or alternatively over a ceiling diaphragm.

Figure 102. Sample of a roof space brace

Roof membrane substrate and gutter

‘E‘ *Roof framing: Gutter construction as per plan {E‘ \ Pass Fail H N/A ‘ \
Figure 103. Checklist Parent line item ‘Roof framing: Gutter construction as per plan’.

Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Roof framing: Gutter construction as par plan

E Roof framing; substrate fixing and gradieni

E Rood Tramming. outiel and overmiow

Figure 104. Checklist Child line items
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Record gradient (in degrees) El

Figure 105. Checklist line item ‘Record gradient (in degrees)’

Membrane roofs must have a fall of no less than 2 degrees. The substrate must be flush with no rough
edges. If the substrate is timber it should have a moisture content of 20% or less and if concrete 75%
or less. This will ensure good adhesion and prevent problems as a result of any trapped moisture. If
there is excessive moisture in the substrate bubbles may occur in the surface due to inadequate
bonding.

The substrate must be fit for purpose and screw fixed with appropriate fixings. The membrane must be
fully supported with H3.2 ply on framing timber at 400mm centres each way and provided with a fillet to
relieve stress on all internal corners such as the junction between the floor and any walls. Ply shall be
fixed with 10g x 50mm stainless steel countersunk head screws 150mm centres to sheet edges and
200mm centres for the rest of the ply. There shall be a 3mm gap between all sheets.

One of the biggest problems with membrane roofs is the lack of care taken by other contractors on the
job who tend to drop their tools and materials on the membrane once it is completed. The membrane
should be protected during construction with a sheet of ply or similar to prevent any damage.

Internal gutters require a minimum fall of 1:100 and outlets at not more than 12m centres. The minimum
size of a gutter is 300mm wide x 70mm deep.

All gutters must be fitted with at least 1x 75mm outlet and an overflow, or an extra outlet with both
outlets sized to take the full required capacity. Outlets must be protected from infiltration of debris by
fitting a grate over the top of them. Overflows must be installed at least 50mm below flood level and
located in a visible position to warn of potential problems.

If the discharge point is through a parapet or balustrade then the scupper must be 200mm wide and
75mm high and formed with a lip to shed water away from the cladding.

All internal junctions must be supported using a 45° - timber fillet to relieve stress to the membrane and
be extended a minimum of 150mm up the face of the wall.

Where the roof is > than 40m? ventilation will be required to prevent heat build-up in the void below.
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H3-treated ply substrate to roof and gutter

continuous membrane roof
and gutter lining

70 mm minimum

20 mmH3.2-treated
triangular fillets at base of
909 ppstand

gutter suppart structure

Figure 106. Sample of membrane gutter, sourced from BRANZ Build 143

Roof framing treatment

E ‘ *Roof framing treatment and grade as per plan II' ‘ ‘ Pass H Fail H N/A

Figure 107. Checklist Parent line item ‘Roof framing treatment and grade as per plan’. Note: When
completing this parent line item, consideration must be given to cover all relevant child line items.
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Roof framing treatment and grade as per plan

Figure 108. Checklist Child line item

Truss plan and timber treatment certificates are required.
Written confirmation must be provided by the timber merchant confirming the grade and treatment level
for all timber used and confirming compliance with NZS3602.

If a ceiling diaphragm is to be installed, the inspector shall check and make sure, any openings (such
as manholes) are located within the middle third of the space.

Diaphragms should be square or rectangular in shape and the length must not exceed twice the width.
Openings are only permitted within the middle third of the diaphragm and fixed to opening trimmers at
150mm centres.

Full width sheets must be used wherever possible; if a sheet needs to be cut it must not be less than
900mm wide and 1.8m long. Minimum sheet size of 600mm x 1800mm provided all adjacent sheets
are back blocked. Sheets on the edge of the diaphragm must be nailed at 150mm centres with fixings
12mm from the edge of the sheet. The screw spacing changes to 100mm centres where the ceiling

pitch is greater than 15° and no longer than 12m, or not steeper than 45° and no longer than 7.5m.

If the ceiling is installed on steel battens with a clip system, then a solid timber block must be fixed to
the framing member. The inspector shall check sheet the manufacturer specifications for fixing details.

Continuows Tamber
or Block Membser

",

Steel Batten
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Figure 109. Sample of timber block requirement when using steel ceiling battens on a ceiling
diaphragm.

Ceiling plane braces/dragon ties
Ceiling plane bracing

o 100 x 50 framing continuous length

. must be connected to upper side of every truss chord or ceiling joist it intersects

. connected at no more than 2.5m centres to wall bracing lines parallel to the ridge line

Ceiling plane braces can be omitted where the top plate is a boundary member of a ceiling diaphragm.

Dragon tie
Dragon ties, minimum size 90mm x 35mm, are fixed at an angle between 40 and 50° to both external
walls (each having a minimum bracing capacity of at least 100 bracing units), not more than 2.5m from
the corner.

Note that dragon ties do not contribute to roof bracing but are used to extend wall bracing lines from
6.0m to 7.5m

Figure 110. Sample of dragon tie

Ceiling battens

Timber

Mietal

E *Ceiing batlen fixings' centres and type m - @

Figure 111. Checklist line item ‘Ceiling batten fixings/centres and type’
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Ceiling battens should be installed at right angles to the truss or ceiling joists. Depending on the
thickness of the sheet material, they should be fixed at 400mm to 600mm centres.

Timber battens should be double nailed into the bottom chord of the truss or joist.

These days, it is more common to use steel battens for ceiling linings to eliminate movement resulting
in peaking and popping of the lining.

Care needs to be taken for steel battens fixed with a clip system for diaphragm ceilings and to the
underside of trusses, where timber blocks must be used to fix the steel batten into, preventing lateral
movement of the steel battens to the ceiling joists or trusses.

I ‘>£| *Ceiling access planned \1\ Pass Fail N/A

Figure 112. Checklist line item ‘Ceiling access planned’

Ceiling access must be provided for each floor level, these are often overlooked in split-levels. Ceiling
access allows for visual inspection of the ceiling space and provides a port for access and maintenance.
The minimum size of an access port is 600mm x 500mm, with 600mm minimum clearance into the roof
space above the opening.

Deck open slatted

Figure 113. Checklist line item ‘Deck-open slatted type’

Figure 114. Checklist line item ‘Deck location’

All framing should be H3.2 minimum and all horizontal surfaces (parapet tops, barriers, etc) should be
formed with a minimum slope of 5°.

A 12mm airgap must always be maintained between the floor of the deck and any cladding on non-
cantilevered decks, this provides for air flow and prevents moisture being trapped in this space.

Always check the finished floor level (on upper floors or roofs). Is the finished floor level appropriate?
¢ 35mm minimum clearance from the bottom edge of the wall cladding to roof cladding or finished
deck level
e cantilevered deck - 50mm from inside floor to the finished deck surface if deck surface is timber-
slatted

Can the cladding be fixed without compromising the flashing or finished floor levels?
e minimum up stand of 110mm
e 75mm overlap cover of cladding to flashing up-stand

Page 77 of 108 July 2022 AC3601.16 (v.2)



I E *Deck piles/fixings as per plan

H

Pass

Fail

N/A

o |

Figure 115. Checklist Parent line item ‘Deck piles/fixings as per plan’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line

items.

Deck pllesfixings as per plan

Figure 116. Checklist Child line items

I E *Deck Beam/ Bearers/ stringers as per plan

H

Pass

Fail

N/A

Figure 117. Checklist Parent line item ‘Deck Beams/Bearers/stringers as per plan’.

Note. When completing this parent line item, consideration must be given to cover all relevant child line

items.

Deck Beam! Bearers! stringers as per plan

Figure 118. Checklist Child line items

I E *Deck Joists as per plan

H

Fail

N/A

Figure 119. Checklist Parent line item ‘Deck joists as per plan’.

Note. When completing this parent line item, consideration must be given to cover all relevant child line

items.

Deck Joists as per plan

Figure 120. Checklist Child line items.

Page 78 of 108

July 2022

AC3601.16 (v.2)



Note. Cantilevered deck joist floor load is calculated with a 2kPa loading.

A slatted deck is classed as exposed and therefore all timber treatment shall be H3.2.
When the deck is constructed in a sea spray zone, the framing timber fixings must be stainless steel.

Deck piles, bearers, joists, stringers, and fixings shall be treated the same as for building subfloor. Refer
to the ‘Subfloor’ section at the beginning of this module for all the above line items.

I E *Deck - cladding clearance 12mm (slatted decks) E‘ Pass Fail N/A @ I

Figure 121. Checklist line item ‘Deck- cladding clearance 12mm (slatted decks)’

A 12mm airgap must always be maintained between the floor of the deck and any cladding on non-
cantilevered decks, as this provides for air flow and prevents moisture being trapped in this space.

I \>£| *Deck: minimum 50mm step down at cantilevered deck threshold m Pass Fail N/A I

Figure 122. Checklist line item ‘Deck: minimum 50mm step down at cantilevered deck threshold’

The inspector shall check the finished floor level (on upper floors or roofs). Is the finished floor level

appropriate?
e cantilevered deck - 50mm from inside floor to the finished deck surface if deck surface is timber-
slatted

Can the cladding be fixed without compromising the flashing or finished floor levels?
e minimum up stand of 110mm
e 75mm overlap cover of cladding to flashing up-stand

All cantilevered joists must be fitted with saddle flashings where they extend outside the building
envelope
¢ the maximum height of a wall supported by a cantilevered joist is 2.4m (unless it is subject to
specific design)
e joints in cantilevered floor joists are not permitted beyond the support

Note. Under no circumstances are holes or notches permitted in the part of the joist that is cantilevered.

50 min.
Return fold edges to
i prevent water tracking
around the flashing
!
Depth of ~
cantilevered
" = 1 - S
e 50 min. 30 min.
SADDLE FLASHING DETAIL

Figure 123. Sample of cantilevered deck joist saddle flashing; sourced from E2/AS1
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*Deck fixings/ connections durability m Pass Fail N/A @ I

Figures 124. Checklist line items ‘Deck fixings/connections durability’

I E *Deck structure timber treatment and grade m Pass Fail N/A @ I

Figure 125. Checklist Parent line item ‘Deck structure timber treatment and grade’. Note: When
completing this parent line item, consideration must be given to cover all relevant child line items.

Deck structune timber treatment and grade

B e : . : . i <

Figure 126. Checklist Child line item

An open slatted deck is classed as exposed and therefore all timber shall be minimum treatment H3.2,
and fixings shall be stainless steel.

Balcony

I E *Balcony type \1‘ Supported Cantilevered I

Figure 127. Checklist line item ‘Balcony type’.

I E *Balcony joists as per plan \1\ Pass !

Fail N/A © I

Figure 128. Checklist Parent line item ‘Balcony joists as per plan’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.
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Balcony joists as per plan

Figure 129. Checklist Child line items

Balconies and parapets are probably one of the most at risk weathertightness features and must be
thoroughly inspected. If the barrier or parapet has been formed with a solid barrier the horizontal surface

must be fitted with a 15° slope and capped with a metal capping.

Under no circumstances can handrails or balusters be mounted directly on top of the horizontal surface
of a barrier or floor as it places too much stress at the point of attachment and will result in damage to
the membrane. All such fixings must be on a vertical face. The height of a barrier is measured vertically
from finished floor level and must be a minimum of 1000m high.

All gutters must be a minimum of 300mm wide and 70mm deep and fitted with at least 1 outlet and an
overflow, or two outlets with both outlets sized to take the full required capacity. Outlets must be
protected from infiltration of debris by fitting a grate over the top of them. Overflows must be installed
at least 50mm below flood level and located in a visible position to warn of potential problems. Overflows
to a rainwater head must be 1.5 times the size of the outlet.

The inspector is to ensure the floor joists are as per plan, correct size, centres and span, and are of
appropriate treatment, particularly if cantilevered outside the building.
Floor joists must have a minimum landing of 32mm and be laid in straight lines, with any joints in floor
joists must be made over a support.
e where the span is >2.5m and the depth of the floor joist is >200mm, solid blocking is required
at mid-span (blocking must be same size as the joist), alternatively herringbone strutting maybe
used

All cantilevered joists must be fitted with saddle flashings where they extend outside the building
envelope
¢ the maximum height of a wall supported by a cantilevered joist is 2.4m (unless it is subject to
specific design)
e joints in cantilevered floor joists are not permitted beyond the support.

Note. Under no circumstances are holes or notches permitted in the part of the joist that is cantilevered.

I X *Balcony threshold step down minimum 100mm G Pass Fail N/A o) I

Figure 130. Checklist line item ‘Balcony threshold step down minimum 100mm’

I E *Balcony/ deck: cladding clearance from deck level m Pass Fail N/A @ I

Figure 131. Checklist line item ‘Balcony deck: cladding clearance from deck level’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Finished floor level must be maintained to prevent flooding and damage to claddings:
e enclosed deck - 100mm step down from inside floor to the finished deck surface
e  35mm minimum clearance from the bottom edge of the wall cladding to finished deck level.
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Note. Inspector is to check cladding product specifications for cladding clearances: e.g. ‘Hardies’
products require 50mm clearance, ‘Shadowclad’ requires 100mm cladding clearance.

I E *Balcony membrane substrate fixings/nogs/slope m Pass Fail N/A I

Figure 132. Checklist line item ‘Balcony membrane substrate fixings/nogs/slope’

Figure 133. Checklist line item ‘Balcony: slope of substrate’ use smart level to check gradient and
ensure sufficient readings are taken to confirm compliance across the entire area.

The substrate must be flush with no rough edges. The substrate should have a moisture content of 18%
or less. This will ensure good adhesion and prevent problems as a result of any trapped moisture. If
there is excessive moisture in the substrate bubbles may occur in the surface due to inadequate
bonding.

The substrate must be fit for purpose and screw fixed with appropriate fixings. The membrane must be
fully supported with minimum 17mm H3.2 ply and joist framing at 400mm centres in both directions,
and fillets to relieve stress on all internal corners such as the junction between the floor and any walls.
The upstand must be checked prior to the fixing of claddings. The minimum slope for a butyl or EPDM

membrane deck is 1.5°, maximum area 40msq, as per E2/AS1.
One of the biggest problems with membrane decks and roofs is the lack of care taken by contractors
on the job who tend to drop their tools and materials on the membrane once it is completed. If damage

is sighted, request a flood test to ensure no damage has occurred. The membrane should be protected
during construction with a sheet of ply or similar to prevent any damage.

The membrane must extend 150mm up the wall. This will usually require that a double bottom plate (or
nogs between studs), is fitted to provide support for this purpose.
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Figure 134. Membrane deck detail from E2/AS1 fig 56

Balcony/deck: barrier construction as per plan

I |>£| *Balcony/ deck: barrier construction as per plan m Pass Fail N/A I

Figure 135. Checklist Parent line item ‘Balcony/deck; barrier construction as per plan’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Balcony/ deck: barrier construction as per plan
4] Al @
+] [il (%]
' A Gy
= o~
] [ @

Figure 136. Checklist Child line items

Enclosed balustrades require a drained cavity for claddings, except for vertical corrugated steel. Top of
the barrier must have a minimum 5° slope.

Reports on leaky buildings show these junctions have been prone to leakage and care must be taken
to detail and build them correctly.

Junctions of parapets to walls shall be flashed to direct water clear of the outside face of the cladding
system, using a saddle flashing.

Deck trimmer joists and barrier supports

Building code B1/AS1has modifications to the Standards, necessary for compliance with the New
Zealand Building Code, are given against the relevant clause number of each Standard.
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B1/AS1 3.1.2B NZS 3604 Figure 7.10(b)

On the plan view replace the text “2/M12 x 250mm coach screws at 140mm centres” with “2/M12 x
240mm coach screws at 140 centres vertically.”

On the plan view replace “2/M12 at 400 centres” twice with “2 M12 bolts at 140mm centres vertically to
capture end joist laminations and blocking, and boundary joist laminations and blocking, at post
centrelines.”

Add to Note 3: “All coach screws to have 50mm x 50mm washers.”

B1/AS1 3.1.2C NZS 3604 Figure 7.10(c)

On the plan view insert the text “At each strap location (at joist ends and nogging), 2/M12 x 240mm
long coach screws are required.”

On the plan view, replace the text “2/M12 x 250mm coach screws at 140 centres vertically” with “2/M12
x 200mm coach screws at 140mm centres vertically.”

On the section view, replace the text “M12 x 200mm coach screws at 400mm centres vertically” with
M12 x 240mm coach screws at 140mm centres vertically.

Delete “2/M12 bolts at 400mm centres” which tie laminations together along edge joists and along
boundary joists.

Deck framing shall be as per NZS3604:2011 with the above B1/AS1 modifications. Where the decks
support a cantilever, the balustrade itself, must be specifically engineer designed.

Figures 7.10 (a-c) below provide solutions for the support of a cantilevered balustrade depending on
how it is fixed. It is important to ensure that durability requirements are met; Note; details below do not
show the B1/AS1 modifications.
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Figure 137. NZS§3604:2011 7.10 deck balustrade connections

Balcony framing treatment and grade

E *Balcony framing treatment and grade- joists, beams, barrier, substrate

etc as per plan
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Balcony framing treatment and grade- joists, beams, barrier, substrate etc as per plan

beu| Balcony framing treatment and grade- joists, beams, barrier, substrate etc il ]

H1.1

H1.2

H3

H3.2

H4

H5

SG6

SG8

SG10

SG12

SG14

Other

Figure 138. Checklist line items ‘Balcony framing treatment and grade- joists, beams, barrier, substrate
etc as per plan’

An enclosed balcony framing is to have minimum H1.2 timber treatment, although the timber ‘metal
capping’ support is to be 9mm H3 ply. The inspector is to check and record the treatment and grade of
the balcony timber framing.

I E *Balcony Stormwater outlet/ overflow E] Pass Fail N/A @ I

Figure 139. Checklist line item ‘Balcony Stormwater outlet/overflow

Balconies shall have a minimum fall of 1.5° (1:40), a maximum area of 40 m2, no steps in level within
deck area except into gutters, no integral roof gardens, and no downpipe direct discharge onto a deck.
Internal gutters shall have a minimum fall of 1 in 100.

A membrane upstand against all wall, parapet, or enclosed balustrades shall extend a minimum 150
mm above deck level.

Surface water shall discharge either:

. into a gutter outlet with a minimum diameter of 75 mm with either:

o an overflow or

o an extra outlet, with both outlets sized to take the full required capacity. or,
. via a scupper, into a gutter, or rainwater head compliant with E2/AS1 detail below
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Figure 63: Rainwater head and scupper opening in membrane
Paragraph B.5.6, Figure 56

MWOTE: (1) Use preformed scuppers whare provided by the mambrane suppller .
{2) External comers of scupper opening to be formed as shaown In Flgure 57,
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fhraugh apening with upper edges drlp edge to cladding at openlng
sealed agalnst cladding, Return
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dressed through base and up
R0 M sldes of opening with upper
min. each slde edges sealed agalnst cladding,
. Return along back of 50 mim
200 mm min, ralnwater head i
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pefting Return membrane
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roof Membrane

dressed over
Ralnwater head 50%50 mm
aluminlum

angle rebated
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Refer to dadding (b) QUTLET THROUGH WALL
for cavity finlsh

Line of membrane

Conllnuous lapped 50 mm
membrane dressed Membrane roof min. behind wrap

through base and up on substrate under cladding

sldes of opening /‘\

Membrana turmed
over llp

I Membrane roof
\ an substrate

a0 mm
aluminlum angle
drlp edge rebated
inta substrate

50 mm lip
{c) OVERFLOW {d) SECTION A - A

Figure 140. Detail for rainwater head and scupper detail from E2/AS1

Deck gutters and internal outlets shall be constructed with a clampable grate as per the below detail.

Gutters formed with continuous butyl or EPDM strip shall have no cross-joints.
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Figure 64; Gutters and outlets in membrane
Paragraphs 85.6 and 8.5.10

Rebata flange Into
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[ =
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Suppoart all edges of
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L Gutker fall
min. 1100
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with membrana clamped
by screw flxed grate or
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Figure 141. Detail for gutters and outlets in membrane; sourced from E2/AS1
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Steel framing

I \>£| *Steel framing construction as per plan m Pass Fail N/A I

Figure 142. Checklist line item ‘Steel framing construction as per plan’

I \>£| *Steel framing: stud heights, sizes and centres as per plan m Pass Fail N/A @ I

Figure 143. Checklist Parent line item ‘Steel framing: stud heights, sizes and centres as per plan’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Steel framing: stud heights, sizes and cenires as per plan

[#
I
=
I

|
5|
1

Figure 144. Checklist Child line items

I E *Steel framing: point load stud locations/fixings \1‘ Pass Fail N/A I

Figure 145. Checklist line item ‘Steel framing: point load stud location/fixings’

The inspector is to check the size, centres and fixing of the steel framing. It is important to check and
confirm that any point loads are in the same place as identified by the engineer; if the location of the
point load is different this may require further investigation.

Steel framing is more common in commercial situations but is becoming increasingly popular in
domestic situations; particularly in ceilings where strapping is used because it provides a more stable
support system.

Steel framing provides a rigid system and is lightweight and easy to install. Other advantages are the
fact that there is no problem when lining, as there is no moisture present and holes for services are
generally predrilled in the factory making it much easier to install cabling, etc.

Steel framing requires a thermal break to prevent cold bridging and condensation as well as meeting
requirements for thermal bridging. The bottom plate must be fitted with DPC on all concrete floors
(internal and external) and where studs meet walls.

Although ‘no moisture’ problems are touted as an advantage of steel framing, it is important that the
bottom channels are spotlessly clean as dust, sawdust and rubbish has the potential to cause corrosion
issues. Compatibility of material and fastenings is critical.

Metallic plumbing pipes or electrical cabling should not come in direct contact with the steel frame and
should be threaded through either plastic or rubber grommets.

<

fa:?F Every component of the frame requires earthing.
e

For steel framing, the stud height is restricted to 2.7m in height unless specific design has been
provided. If a gib Rhondo resilient steel stud is used the wall height can be increased to 3.6m.
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Studs must be friction fitted with a 15mm expansion gap at the top of the frame with no fixings to the
top channel. R1.8 (75mm) pink batts glass-wool insulation installed between the studs and nogs on
one side of the double frame.

It is important to realise that the testing of the system is based on all components being installed exactly
as per plan; e.g. R1.8 pink batts are specified therefore if a different brand of insulation has been used,
verification must be sort from the manufacturer that the system will still meet the performance
requirements specified. Variations may significantly compromise performance.

I E *Steel framing: top and bottom plate sizes and fixings B Pass Fail N/A I

Figure 146. Checklist Parent line item ‘Steel framing: top and bottom plate sizes and fixings.’
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Steel framing: top and Bottom plate sizes and fizings

o - I

23

Figure 147. Checklist Child line items

I ?i—, *Steel framing: Framing connections as per manufacturer spec E Pass Fail N/A I

Figure 148. Checklist line item ‘Steel framing: Framing connections as per the manufacture specs’

All top plate, studs, nogs, lintels must have fixings in accordance with the manufacturer specifications.

*Steel framing: DPC between steel and concrete \1‘ Pass Fail N/A I

Figure 149. Checkilist line item ‘Steel framing: DPC between steel and concrete’

All steel framing against concrete must have DPC separation.

I \>£, *Steel framing: lintel size and fixings \I| Pass Fail N/A I

Figure 150. Checklist line item ‘Steel framing: lintel size and fixing’

I ‘>£| *Steel framing: steel beams and fixings m Pass Fail N/A @ I

Figure 151. Checklist Parent line item ‘Steel framing: steel beams and fixings.
Note. When completing this parent line item, consideration must be given to cover all relevant child line
items.

Steel framing: steel beams and fixings

Figure 152. Checklist Child line item
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Flitch beams are manufactured by both Pryda and Mitek Industries; they are proprietary products
comprising timber and steel plates bolted together to form a strong unit. These beams are quite
common for lintels above garage doors or supporting upper floor loads and can be found supporting
most upper floors in residential houses.

Pryda flitch beam (PFB)
These beams are made in
the factory by fixing timber to
each side of either one or
two flat metal plates and
bolted together. Flitch beams
are for enclosed (internal)
use only.

The most common way of specifying a Pryda flitch beam is by its size, e.g.- 200PF10
= PF refers to the type
« 200 refers to the depth
» 10 refers to the steel thickness

Mitek flitch heam({MFB)
These beams are
factory-made by fixing
timber to each side of a
flat metal plate. Flitch
beams are for enclosed
(internal) use only.

The most common way of specifying a Mitek Flitch beam is by its size, e.g. FB25M.
« FB refers to the type
« 25 refers to the depth of the timber plates
« M refers to the steel thickness

Structural steel posts and beams
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Structural steel beams and posts must be installed as per the engineer’s specifications and treated with
appropriate protection. All site welds must be verified in writing by a certified welder or registered
engineer.

Any bolts passing through timber should be fitted with a 50mm x 50mm x 3mm square washer;
alternatively, a 55mm diameter x 3mm washer can be used. Placing a washer spreads the load and
prevents the timber from fracturing (splitting). Bolting requires the bolt to protrude one full thread past
the nut after tightening to ensure full thread engagement. Steel washers should still be used even when
bolting directly to steel. The washer eliminates the risk of the nut gouging or steel galling.

Figure 153. Inspectors should see one full thread past the nut and washers installed.

Figure 154. Where bolt holes are oversized, a heavy washer may be used but this should be specified
by an engineer. Note: Check the 8.8 bolt on the right is the correct bolt to use by looking at engineers’
specifications.
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Figure 155. When a bolted joint is specified and welding is used instead, this must be approved by the
structural engineer and registered as a variation on the consent.

Typically, steel is specified by its
e mass per metre e.g. kg/m, and
o its size

The inspector should always familiarise themselves with what has been specified and check to confirm
the correct steel has been used. All engineering details should be described and depicted in the plans,
but if for some reason, it is not the specifications / calculations must be checked.

The inspector should always compare the plans to the work on site, ensuring all point loads have been
satisfactorily addressed and that all bolted connections have been completed. If any on-site welding
has been undertaken, this must be verified by an engineer in writing. If any part of the structural design
has been altered, an amendment must be provided and approved before work can continue.

Inspectors must request documentation to confirm the grade of steel, e.g. mill certificates- heat
treatment records / heat number traced from the mill to the site, welding records, non-destructive testing
records, dimensional and tolerance records, painting and coating records, statutory or third party
approval requirements and approval documentation. This is particularly important for larger commercial
sites. These documents will be required prior to issue of Code Compliance Certificate (CCC) and must
show compliance with NZS5131At the completion of the job, a report must be provided to cover the
following:

1) List of contents

2) Inspection & test plan

3) Inspection release note

4) Material certificate summary: Material certificates: Test reports and mill certificates
5) Certificates of conformity

6) Welding records

7) Non-destructive testing records

8) Heat treatment records

9) Dimensional & tolerance records

10) Painting & coating records

11) Drawings: Data sheets

12) Miscellaneous certification, test reports & records
13) List statutory or 3™ party approval requirements
14) Statutory or 3 party approval documentation
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In some situations, the small amount of structural steel involved in residential houses, a simplified
version of the report can be provided by the supplier to confirm the steel is fit for purpose.

Onsite Welding

Onsite welding needs to be visually inspected regardless of any forthcoming producer statements and
the contractor should be advised when issues are seen. All welders must produce (when asked) their
welding ticket to prove they are competent to undertake the welding. There are two factors which should
be checked on the license: Position qualified for e.g. vertical or horizontal welding and the weld process
they are competent to use. Inspectors should be looking for Manual Metal Arc Welding (MMAW).
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Figure 156. An older style license. These are generally held by very experineced welders.
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WELDER'S QUALIFICATION TEST CERTIFICATE
CERTIFICATE NUM BER: WITEE9924

]

rall
= Designation: (150 9606.1 111 FBW/FW FM1 18 12 PB PE PE bs mi E
Date of ssue: 3/04/2013 Revalidation 9.3a Valid until: 3/04/2022 |
Testing Standard: AS/MZS 150 9606.1:2017 WPS Reference: BSM-MMAW-BC2D HO-12 |
E Date of welding: 3/04/2019 WPS5 Reference: PWPS-BSM-MMAW-BCID.HY. 12 j
= Supplementary Fillet weld test WPS Reference: BSM-FL-OH-10 ;
f T 17 TestPiecefs
! 1 2 3 Range of qualification: \
i e { 111 mm‘
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Figure 157. Copy of a current weld license version. Highighted are the weld position and processes
this welder is qualified to weld.
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Figure 158. Good clean even welding is easy to identify visually. Note: this visual inspection does not
take the place of the ITP.

Issues to look for:

1. Most structural purpose welds for residential work should have a minimum size of
6mm.exposed. Anything less should be checked by engineer.

Figure 159. Example of a simple tool available from most engineering tool suppliers to check weld size.
The photo on the right shows a weld which is too small.

2. Heavy spatteris a visual indicator to look closer at the welding. Generally, inexperienced welder
or rushed work produce this and there may be more likely other issues present. Note, spatter
itself does not fail the inspection, it is more a warning to look closer. It is common to see
undercuts or inclusions- see later photos.
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Figure 160. Shows heavy spatter from arc blow resulting in a small weld.

3. Undercut welds or lack of fill creates hollowed out areas in the weld and may lead to structural
weakness. Using the 6mm weld producing rule will help spot these.

Figure 161. Sometimes, spatter leads your eye to other issues. In these cases, the welds are “undercut”
or lacking fill. There is insufficient weld to provide structural adequacy.

4. Slag inclusions are nonmetallic particles trapped in the weld metal or at the weld interface. Slag
inclusions result from faulty welding technique, improper access to the joint, or both. Sharp
notches in joint boundaries or between weld passes promote slag entrapment. With proper
technique, slag inclusions rise to the surface of the molten weld metal. Tungsten inclusions are
tungsten particles trapped in weld metal deposited with the gas tungsten arc welding process.
Dipping the tungsten electrode in the molten weld metal or using too high current that melts the
tungsten can cause inclusions.
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Figure 162. Inclusions can build a weld up to look thick enough but in reality it would have the ffect of
having no or little weld in place.

5. No or insufficient welds. Area where no weld is present must be addressed before continuing.

g
Figure 163. Look out for welds on one side only. All welds should be both sides of fillet.

6. Flux should be removed by chipping off after the weld is done. If the flux remains on
the weld, it may mask the actual size of the weld. It’s identified by it's puffy appearance
and is soft and easily removed with a hammer. Real weld is not easily chipped off.
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Figure 164. Flux build up not removed masks the true weld size. Once removed, these welds were
shown to be too small.

7. Misalignments of joints. Where there is a misalignment of more than 5mm, the engineer should
be requested to have a look at it. Misalignments can have a negative effect on load paths and
the performance of the structure.

Figure 165. Misalignments need to be refered to an engineer to inspect and approve or provide
remedial instructions. Note the misalignment was rectified above by welding extra steel plate to
strengthen the joint.

Steel sections usually seen on residential sites
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Universal beams (UB)

Universal beams are probably the most
common beam that is used for
supporting a two-storey house where a
large area is required below an upper
floor. These are sometimes called T
beams and are roughly rectangular in
plan view. A ‘U’ beam is made up of 2
webs and a flange.

The most common way of specifying a
UB is by its size and weight, eg.
200UB30

¢ LB refers to the beam type

¢ 200 refers to the depth of the beam

+ 30 refers to the weight (kg) per metre

Universal columns (UC)

Universal columns are used for
vertical support of commercial building
but may also be used in the residential
or multi-unit developments. Universal
columns are roughly square in plan
view.

Just like a universal beam, a universal
column is specified by its size and
weight, e.g.: 200UC50.

«UC refers to the beam type

« 200 refers to the depth of the beam
50 refers to the weight (kg) per metre

Tapered flange beams (TFB)
Tapered flange beams are similar in
shape to universal beams. The most
obvious difference is that the flange is
tapered. These are typically used for
supporting concrete floors.

The most common way of specifying a
TFB is by its size, e.g.: TFB100
= TFB refers to the beam type

f_)/ \ - 100 refers to the depth of the beam
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Rolled steel joists (RSJ)

Rolled steel joists are not wvery
common but do turm up from time to
time. The web is tapered rather than
being of the same thickness, thus
providing more strength.

Parallel flange channels (PFC)

Parallel flange channels are
commonly used as lintels where
headroom is limited or where the span
is such that specific design is required.

Flanges are parallel and symmetrical
in size. The most common way of
specifying a PFC is by its size, e.g.
PFC180

+PFC refers to the channel type

+ 180 refers to the depth of the beam

Tapered flange channels (TFC)
Taper flange channels are commonly
used as lintels where headroom is
limited but may also be used for
bearer support when removing piles.

The most common way of specifying a
TFC is by its size, e.g.. TFC100

+ TFC refers to the Channel type

+ 100 refers to the depth of the beam
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Rectangular hollow section (RHS)

Rectangular hollow sections are
commonly used as beams or columns.
As the name suggests, the profile is
rectangular.

The most common way of specifying a
RHS is by its size, e.g.. RHS5150 x 100
x9

*RHS5 refers to the section type

150 refers to the widest side

+100 refers to the narrowest side

+9 refers to the thickness

Square hollow section (SHS)

Square hollow sections are commonly
used as posts. As the name suggests,
the profile is square.

The most common way of specifying a
SHS is by its size, e.g.: SHS 89 x 89 x
]

»5HS refers to the section type

+89 refers to the size of the sides

«6 refers to the thickness

E

*Steel framing: Capillary gap 6mm

R

Pass Fail N/A

o

Figure 166. Checklist line item ‘Steel framing: Capillary gap 6mm’

If the cladding is face-fixed the inspector is to ensure the bottom plate overhangs the slab by 6mm to
provide a capillary break and extends at least 50mm below the bottom plate.

Bracing

ing: bracing conr i system

I el *Steel

Hi

Pass Fail N/A

Figure 167. Checklist Parent line item ‘Steel framing: bracing connections/ system’.
Note. When completing this parent line item, consideration must be given to cover all relevant child line

items.

Steel framing: bracing connections! system

-

=

Pass Fa HIA =]

Figure 168. Checklist Child line items.
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Figure 169. Checklist line item ‘System’

There are currently many steel framing companies operating in NZ e.g. Axxis, Ezisteel, Frametek,
Steelhaus, Zog, to name a few.

Most steel frame companies use their own brace systems including fabricated brace hold down
brackets. The inspector shall check that all brace systems and bottom plate fixings are as per the plans
and manufacturer specifications. Plans may specify one type of brace connection or add “or equivalent”
to the description to allow a different type but with the same kN rating.

The use of a different bracket may be accepted as an alternative solution and covered under a minor
variation with the approval of the steel frame company.
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Figure 170. Sample of steel framing
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I ‘>£| *Steel framing: fire wall structural stability \1\ Pass Fail N/A I

Figure 171. Checklist line item ‘Steel framing: fire wall structural integrity’

I ?i_, *Steel framing: intertenancy walls- acoustic system \1\ Pass Fail N/A I

Figure 172. Checklist line item ‘Steel framing: intertenancy walls-acoustic system’

The inspector is to check plan construction details for fire structural integrity and acoustic framing to
walls, floors, and ceilings in habitable spaces.

e Check framing

e Check resilient clips / channels

e Insulation

Studs must be friction fitted with a 15mm expansion gap at the top of the frame with no fixings to the
top channel.

?i—, *Steel framing: all plumbing and electrical service holes in framing pre- m Pass Fail N/A
punched and grommets installed

Figure 173. Checklist line item ‘Steel framing: all plumbing and electrical service holes in framing pre-
punched and grommets installed’

Metallic plumbing pipes or electrical cabling should not come in direct contact with the steel frame and
should be threaded through either plastic or rubber grommets.

I ?i—, *No copper in contact with steel framing m Pass Fail N/A I

Figure 174. Checklist line item ‘No copper in contact with steel framing’

Compeatibility of material and fastenings is critical. Copper is non compatible with steel framing and must
therefore be isolated from the framing.

I \>£| *Steel framing permanently earthed m Pass Fail N/A @ I

Figure 175. Checklist line item ‘Steel framing permanently earthed’

Electrical cabling should not come in direct contact with the steel frame and should be threaded through
either plastic or rubber grommets. Every component of the steel frame requires earthing.

I \>£| *Steel framing: insulation in channels as required m Pass Fail N/A I

Figure 176. Checklist line item ‘Steel framing: insulation in channels as required’
Insulation specified on the plans shall be installed between the studs and nogs.

It is important to realise that the testing of the fire rated/acoustic system is based on all components
being installed exactly as specified; e.g. if R1.8 pink batts are specified and a different brand of
insulation has been used, verification must be sort from the manufacturer (e.g. Winstone Wallboards)
that the system will still meet the performance requirements specified. Variations may significantly
compromise performance.
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Reclad Inspection.

I ?i—l *Framing mark-up- Financial assistance package (FAP) m Yes No N/A I

Figure 177. Checklist line item ‘Framing mark-up- Financial assistance package (FAP)’

I E *FAP: Mark up completed and by who m Pass Fail N/A I

Figures 178. Checklist line item ‘Framing mark-up completed and by who’

I E *FAP: Quantities record left onsite m Yes No N/A @ I

Figure 179. Checklist line item ‘FAP: Quantities record left onsite’

A suitably qualified building surveyor is required to carry out the assessment of the existing structure,
their role is to confirm that the existing structure will continue to meet the durability performance
requirements and mark up the timber that is to be replaced, and this should be done with a visual mark
such as dazzle and recorded as photos in the checklist. The building surveyor will also provide a report
that needs to remain on site to be used as a reference, to ensure that marked timber has been
remediated. The report is also required to be submitted at CCC stage to record the condition of the
existing structure.

The mark up of the framing is generally carried out by a timber consultant (building surveyor), in some
case where Council and MBIE are contributing to a claim, MBIE will assign a consultant to carry out the
framing assessment or Council will be engaged to carry out the mark up. Where council have been
engaged to carry out the mark up, the Reclad team carry out this role.

A record of the quantities measured is only required when Council are contributing to a claim. This role
is carried out by the Reclad team
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I ?ﬂ *Framing remediation- Brush on timber treatment as per MBIE guidelines m Pass Fail N/A I

Figures 180. Checklist line item ‘Framing remediation: - Brush on timber treatment as per MBIE
guidelines’

A part of the remediation process is to ensure that the building will continue to meet the performance
requirements of the Building Code. It is the responsibility of the building surveyor engaged to assess
the existing framing condition and verify the treatment levels of the existing framing. This may require
the application of an in-situ treatment, such as PROTIM FrameSaver which will provide a protection
from insect attack and fungal decay.

I E *Framing remediation: framing replacement E Pass Fail N/A I

Figure 181. Checklist line item ‘Framing remediation: - framing replacement’

I ?i—, *Framing remediation: bracing hold downs Pass Fail N/A I

Figure 182. Checklist line item ‘Framing remediation: - bracing hold downs’

I \>£| *Framing remediation: bracing stud/bottom plate fixings m Pass Fail N/A I

Figure 183. Checklist line item ‘Framing remediation: - bracing stud/bottom plate fixings’

I E *Framing remediation: insulation reinstated m Pass Fail N/A I

Figure 184. Checklist line item ‘Framing remediation: - insulation reinstated’

The remediation of framing may be required when the external cladding has failed to prevent the
ingress of moisture. Although these types of failures are often associated with direct fix monolithic
cladding, other types of cladding systems are known to have failed. Often the cause of this, is poor
construction detailing. Framing remediation is generally associated with existing buildings that the
cladding is being fully replaced or a targeted repair. Alterations and additions that include changes to
the cladding need the framing to be assessed before the new cladding is applied, as it needs to be fit
for purpose. Depending on the age of the building, framing remediation may be required due to borer
infestation. In accordance with AC1116, where moisture ingress issues are identified, the inspection
must be failed, and the application directed to the Reclad team
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Modular or prefabricated buildings

Modular building must be managed in accordance with the specific inspection regime advised in the
building consent. Refer Council’'s Modular guidance for further details on the quality assurance process
for the factory build.

Inspections of areas where modules are assembled onsite can consist of a hybrid of framing, wrap
cavity and preline inspections. Careful attention must be paid to the structural connections and in some
cases, engineers will need to certify fixings.

Where modules are stitched together, there may also be fire and acoustic requirements which should
be inspected as per the preline code of practice module.
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