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PREFACE

Houses have beenbuilt around the world for hundreds of years without the benefit of any formal structural analysis
and design. It was only in the recent past, from about 20 years ago that many began to question the wisdom of
this practice. Recurring cases of death and large-scale destruction of houses through natural disasters in many
parts of the world began to demand urgent remedial action. There were two main reasons for the absence of any
engineering design input for houses. Firstly, a house is an extremely complex structural system, far more
complex than many other engineering structures. Secondly, the cost of performing the detailed structural design
of an individual house is very substantial when compared to the rest of the cost.

The structural complexity of houses has been partially overcome by experimental research. Such research has
progressively established a number of increasingly reliable mathematical relationships between the forces (such
as from cyclonic winds) acting on a house and the resulting effect on various components of the house. Further,
it is possible to spread the cost of detailed structural design by performing the design for a variety of systems in
terms of a limited number of modular sub-systems. We have taken advantage of these to produce this Manual.

Similar manuals have been prepared by other ingenious individuals and organisations in the recent past. Well-
known examples are the very popular TRADAC Manuals in Queensland, Australia and the New Zealand
Standard for masonry buildings not requiring specific design. In the Pacific region the first such manual was the
Fiji Pine Code. We have gratefully borrowed ideas and diagrams from these pioneers. However this Manual has
for the first time in a single publication included extensive details of conventional timber and masonry
construction, prepared to cater to the specific environmental constraints of Fiji. The Manual fully conforms to the
structural requirements of the National Building Code of Fiji.

In preparing the Manual we have tried to retain as far as possible the current local building practices. We have
also tried to ensure that the use of the Manual does not contribute to any material increase in the cost of houses.
Where there is any marginal increase it will be substantially offset by an increase in the safety and durability of
the house. Further, we have attempted to include some details for low-cost houses. We have not been able
to give the structural details for vernacular forms of construction. Some useful advice is available in this
connection in "Disaster-Resistant Construction for Traditional Bush Houses" prepared by Solomon Islands
Architect Mr Charles Boyle and published by the Australian Overseas Disaster Response Organisation.

A manual such as this can only be useful within certain stated limitations. This one is no exception. However
within these limitations it should be possible to use the Manual forthe construction of safe, architecturally pleasing
houses to reasonable levels of individual requirements.

/K bl A
Kris Ayyar
Project Manager
Suva : September 1990 Pacific Building Standards Project
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INTRODUCTION

Objective

The Manual is intended for the use of para-professionals and professionals inthe building industry for the speedy
design of simple houses which conforms to the structural requirements of the National Building Code. Approval
authorities may use the Manualforthe confirmation of the adequacy of the structuraldetails given in the proposals
submitted to them. The use of the Manual is subject to the limitations stated in Clauses A1 and C1 and C2.

What Is In the Manual?

The Manual gives simple directions in Section A to determine the design windspeed applicable to any specific
location of a house. The applicable earthquake zones are shown in a map of Fiji. A knowledge of the design
windspeed and of the earthquake zone number are necessary to use the Manual. Section B gives severaltables
and diagrams based on the design windspeed and/or the earthquake zone factor, to facilitate the design of timber
framed houses and parts of houses. Section C does the same for masonry houses. Section D gives foundation
details for both timber and masonry houses. Typical construction details are shownin Section E. Possible modes
of failure of houses during cyclones or earthquakes are illustrated in Section F. These diagrams also explain how
to prevent such damage.

Miscellaneous details such as for the design of window shutters, retaining walls, lean-to houses, window glass
selection, efc. are given in Section G. Section H gives some details for the construction of low-cost houses. The
room sizes in this section are kept small enoughto avoid the use of purlins for the roof. The small sizes also permit
the use of partially grouted masonry walls in all earthquake zones and for design windspeeds of up to 55 nvs.
The Manual ends with an Appendix giving the design criteria used, typical calculations and details of timber
classifications.

How to use the Manual?

The severaltables and diagrams might seem quite daunting to begin with. Simple flow charts are included in the
Manual to guide the new user.

Knowledge of the following basic information is necessary in order to use the Manual :

(i) The siress grades of the available timber. Where this information is not provided by the supplierogstamped
on the pieces of timber an assessment of the stress grade can be made by using table B2. However in
order to use this table sufficiently reliable information on the density of the timber must be available.

(i) A knowledge of the joint groups of different timber species used is required for designing bracing and/or
tie-down systems. There is no simple relationship between joint groups and other basic properties such
as density. Therefore where the joint group is not known advice must be sought from the Department of
Forestry or a conservative estimate made.

Further, the user must gain practical familiarity with the simple rules given for determining the design windspeed.
Once a few practical examples are tackled this should be relatively easy.

Where manufacturers of proprietary products are able to give test-based information on their products it may be
used with the appropriate tables in the Manual.

Format of the Manual

The Manual has been prepared with plenty of diagrams and tables and a minimum of text. These should convey
the intent far more easily than words.
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ERRATA
We have discovered a few mistakes in the Manual after it was printed. Please correct all affected pages as follows:
The following corrections apply to the Clauses, Figures or Tables as given below:
1 CLAUSE A4.4 "FIFURE A4.4 (a) should read "FIGURE A4.4(a)
2 TABLE 4 - 57 For a stress grade of F8, stud spacing 900 mm and stud height of 2700 mm, the size of
member in the table should be 100 x 75 instead of 100 x 57.
For a stress grade of F17, stud spacing 900 mm and stud height of 3000 mm, the size of

member in the table should be 100 x 75 instead of 100 x 57.

3 TABLES 10-1-49,10-1-53,10-1-57 For a stress grade of F8, rafter spacing 1500 mm and rafter
span of 4800 mm, the size of member in the table should be 220 x 45 instead of 220 x 54

4 CLAUSEB9.3.3 Line2 "sotrey” to read "storey”

5 FIGURE B9.4.3 (A), (B), (C)  "weatherbard" should read "weatherboard”
FIGURE B9.4.3 (A) "ELE ENTS" should read "ELEMENTS"

6 FIGURES B9.4.3 (A - D) Values in the table are given in kilonewtons (kN)

7 TABLE B10.5.4  For the aspect ratio given, the value for roof pitch should be 10° instead of 25°

8 TABLE B10.6.3 for aspect ratio 0.5 the value for roof pitch should be = 10°
for aspect ratio 1.0 the value for roof pitch should be = 15°

9 TABLE D3.3 heading
TABLE D3.3 SIZE OF REINFORCED CONCRETE AND MASONRYPILES
should be TABLE D3.3 SIZE OF REINFORCED CONCRETE AND MASONRY PILES
10 FIGURE E2.3 notes (i)  "....... smaller than 100 x 50" should read "....... smaller than 50 x 100"

11 FIGUREE3.7 the size of Top plate should be 50 x 100 instead of 100 x 50

12 FIGURE E3.14 "Continuous ........ Tables C3.6 or B ..." should read

"Continuous ........ Tables C3.6A or C3.6B......... "

13 CLAUSE G3,Bpart5 "Tie beamto footing ........ B10.9(D)(Il)" should read

“Tie post to footing....... B10.9(D)(Ill)".

14 CLAUSEH7.4 The last sentence should read

" ..... the bedroom must be of timber or masonry construction.”
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SECTION A GENERAL

A1l LIMITATIONS

There is unlimited possibility for variation in the design and execution of houses. Site conditions, choice of materials,
size, layout, location and a host of other factors can all vary. No manual can provide detailed information to cover
all such variations. This manual is no exception. The following limitations therefore apply to the houses for which
details are given:
(a)  Plan - rectangles or simple combinations of rectangles.
(b)  Height - not more than 6 m to eaves.
(c)  Width - not to exceed 9 m inclusive of covered verandahs but excluding eaves.
(d) Eaves Overhang - limited to 900 mm.
(e)  Roof Pitch - 25° maximum.
(f)  Bracing Wall Spacing -
(i) Must not exceed 5 m for timber framed houses or storeys.

(i) Must not exceed 5 m for masonry houses or storeys except as explained in clause C3.6 and Figure
C3.6.

(9)  Roof construction - must be of a simple beam and rafter type with lightweight roof cladding.
(h)  Rafter Spacing - limited to 900 mm, 1200 mm and 1500 mm.
(i) For masonry houses the floor area per storey must not exceed -

(i) 600 m? for single storey houses;

(i) 200 m? for two-storey houses or a single storey supported on foundation walls: and

(iii) 300 m? for two-storey houses where the upper storey is of timber framing and the lower storey of
masonry supported on a concrete slab-on-ground, or footings of concrete or masonry.

()  Windows MUST be protected from debris by means of shutters such as those shown in Figure G1.1.
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A2 BUILDING TERMINOLOGY

Figures A2.1, A2.2 and A2 3 illustrate the various members and components of timber framed and masonry
houses.
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FIGURE A2.1 GENERAL FRAMING DETAILS FOR TIMBER HOUSES
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Ceiling Joist

Mohfehy

Common Rafter
Jack Rafter

6.  Cripple Rafter 12.  Roof Strut

7. Creeper Rafter 13.  Outrigger

8. Hip Rafter 14. Nogging

9.  Valley Rafter 15. Raking Plate

10.  Ridgeboard 16. Barge or verge Rafter
11.  Underpurlin

FIGURE A2.2 ROOF FRAMING DETAILS
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FIGURE A2.3 GENERAL CONSTRUCTION DETAILS FOR MASONRY HOUSES
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A3 TERMS AND DEFINITIONS

The following technical words found in the Manual have been used with the specific meaning given against each.

BEARER

BLINDING

BOND, RUNNING

BRACE

Dlagonal Brace

Subfloor Brace
Wall Bracing
BRACING
Bracing Line
Bracing Unit
Bracing Panel
( Bracing Wall )

CALL DIMENSIONS

CLADDING
COLLAR TIE
D

DAMP-PROOF
COURSE

DRAGON TIE

FOOTING
FOUNDATION

FRAMING TIMBER

GABLE
GROUT
JOINT GROUP

a beam supported on foundation walls, piles, or piers and carrying floor joists.

a base course of compacted granular material or lean concrete to provide an even surface
on which construction can proceed

the bond when the units of each course of masonry overlap the units in the preceding
course by 50% of the length of the units.

a member of a framed house fixed diagonally and used to resist tension or compression
or both,

a bracing element below the ground floor level.

a section of wall above the ground level which performs a bracing function.

any method employed to provide lateral support to a house.

a line along or across a house for controlling the distribution of wall bracing elements.
a measure of the performance of a wall bracing element. (100 BU's = 5kN)

a length of structural wall which is designed to resist the racking effects produced by
lateral forces resulting from earthquakes or high winds. The capacity of a bracing panel

fo resist racking may be expressed in bracing units.

the dimensions by which timber is sold. These are usually marginally different from the
actual dimensions.

the outside or exterior weathering surface of a house.
a member connecting paired rafters together below the level of the ridge board in a roof.
refers to a deformed mild steel reinforcing bar of the stated diameter in millimeters.

durable waterproof material placed between masonry, stone or concrete and timber or
metal as a protection against moisture; or placed between block or stone courses to
prevent the passage of moisture from a lower part of the structure to an upper part bearing
on it.

a timber member fixed diagonally between two intersecting top plates to tie two walls
together.

construction through which the weight of a house is transferred to the ground.

those parts of a house in direct contact with, and transmitting and distributing loads to the
ground, through a footing.

timber members to which lining, cladding, or decking is attached, which are depended
upon for supporting the structure and for resisting forces applied to it.

the triangular part of an outside wall betweenthe planes of the roof andthe line ofthe eaves
the material used to fill cells or cavities in reinforced masonry.

a group assigned to a piece or parcel of timber to indicate for purposes of joint design a
set of basic working loads appropriate to that timber. Joint group is designated in the form
of a number preceded by the letters J or JD indicating unseasoned or seasoned timber
respectively.
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JOIST

LINTEL

M
MASONRY
MORTAR
NOGGING
NOTCH

PILE

Anchor Pile

Braced Anchor Plle

Floor Pile

PLATE

Bottom Plate
Top Plate
PURLIN
R

RAFTER

REINFORCEMENT

REINFORCED
MASONRY

ROOF

SEASONSED TIMBER

SPACING

SPAN

STRESS GRADE
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a horizontal framing member to which is fixed floor decking or ceiling linings and which is
identified accordingly as a floor joist or ceiling joist.

a structural member over an opening in awallto take the vertical downward and lateral
loads above the opening and to transferthemto other strucutral members on either side
of the opening.

refers to a bolt of the stated diameter in millimeters.

any construction using concrete blocks, laid to a bond and joined together with mortar.
the material in which masonry units are bedded and joined together.

a short member fixed between framing timbers.

trench or groove formed across the face of a piece of timber.

a column-like member used to transmit loads from the house and its contents to the
ground.

a pile directly supporting a bearer, loadbearing walls and roof structures, which is
embedded into the ground with concrete so as also to resist vertical uplift and horizontal
forces.

an anchor pile directly supporting a bearer and having a brace attached to it.

a pile that does not have any brace attached to it and that is required to support one floor
only but not load bearing walls.

atimber member supporied by a wall or bearers or joists to support and distribute the load
from floors, walls, roofs or ceiling.

a plate placed under the ends of studs.

a plate placed over the ends of studs.

a horizontal member laid to span across rafters and to which the roof cladding is attached.
refers 1o a plain round reinforcing bar of the stated diameter in millimeters.

a framing timber normally parallel to the slope of the roof and providing a support for
purlins, roof covering or sarking.

any form of reinforcing rod, bar, or welded fabric mesh used with concrete or masonry.

any masonry in which reinforcing steel is so bedded and bonded that the two
materials act together in resisting forces.

that surface of a house intended to shelter any other part, or any space below it, against
the elements, and in particular to discharge rainwater outside the confines of the house
or space below.

timber brought to a state of equilibrium moisture content. Equilibrium moisture content is
the moisture content at which timber neither gains nor loses any moisture under constant
conditions of temperature and humidity.

the distance at which members are spaced measured centre to centre.

the clear distance between supports measured along the member.

a value assigned to a piece of timber to indicate, for purposes of structural design, the set

of basic stresses appropriate to that piece. Stress grade is designated in the form of a
number preceeded by the letter ' F .



STRINGER a horizontal framing timber on edge fixed to the side of a concrete or masonry wall to
support the ends of joists or rafters.

STRUTTING short members fixed between joists to stiffen and prevent them from canting or buckling.
STUD vertical timber, forming pan of a wall or partition on to which cladding may be fastened.

Loadbearing Stud a stud in a loadbearing wall.

Trimming Stud a stud located on the side of an opening.
Jack Stud a stud of shorter height than the height from top plate to bottom plate of the wall.
THICKNESS unless otherwise specifically stated means the call dimension representing the narrow

surface of a piece of timber (see also WIDTH)

VAPOUR BARRIER sheet material through which only very little water vapour can pass. This is used to
minimise water vapour penetration in houses.

WALL
External Wall an outer wall of a house.
Foundation Wall that part of the foundation comprising a masonry or concrete wall supporting a house or
part of a house, and not extending more than 2.0 m above the underside of the footing.
Internal wall a wall other than an external wall, a partition.

Loadbearing Wall  awallsupporting vertical loads fromfloors, ceiling joists, roof, or any combination of these.

Non Loadbearing  a wall other than a loadbearing wall.
wall

Structural wall any wall which because of its position and shape is designed to contribute to the rigidity
and strength of the house.

WEATHERBOARDING an exterior overlapping timber strip cladding which is fixed either horizontally, vertically or
diagonally, whether rough sawn or machined or formed to any special section.

WIDTH unless otherwise specifically mentioned means the call dimension representing the wide
surface of a piece of timber.

A4 DETERMINATION OF DESIGN WINDSPEED

Ad4.1 Scope

The procedure to determine the design windspeed for different terrain and topography is given.
A4.2 Application

To determine the design windspeed applicable to a house, the following steps need to be followed.
1. Determine the category of the terrain in which the house is or will be built. (A4.3)

2. Determine the applicable topography. (A4.4)

3. Selectthe designwindspeed relevant to the terrain and topography from Table A4.5.1 or A4.5.2 as appropriate.
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A4.3 Terrain Category

Terrain category refers to the degree of roughness due to features on the ground over which the wind-stream
passes. When these features such as houses trees shrubs piles of rocks etc are more closely spaced, they give
greater resistance to the passage of the wind-stream. The result is that the windspeed gets reduced. When the
windspeed is high enough to produce sustained waves in the sea or over lakes the waves act as an obstruction and
reduce the windspeed. Conversely with higher windspeeds trees get uprooted and/or cleared of their leaves and
small branches. The obstruction due to the trees then becomes far less effective.

The reduction in windspeed is a maximum at levels closest to the obstruction. As the height above the obstruction
increases the braking effect on the wind becomes less. The density and some other properties of air are very low.
Hence the roughness of the terrain does not take full immediate effect on the windspeed. Infact it takes 2.5 km of
terrain of any particular roughness before the full effect of that roughness is felt on the windspeed.

The roughness of the terrain has been divided into categories for convenience. Each category is consideredto have
specific levels of ability to reduce windspeed. Forinstance the lowest, category 1 has the least effect. This category
corresponds to the roughness provided by undisturbed water surface, snow fields and the like. The next higher is
category 2. This corresponds to the rough surface of water during high winds, uncut grass, air fields etc. Further
up is category 3 corresponding to suburban housing and other closely spaced buildings, wooded country etc.

Fiji is composed of several small islands with the vast majority of housing located not far fromthe coast. There would
be hardly any group of houses located farther than 2.5 km from the coast . Because of this and the fact that it takes
2.5 kmtransition distance for a terrain to have full effect in influencing windspeed, it would be appropriate to assume
category 2 terrain for the design and checking of the vast bulk of houses and other structures in Fiji. Inthe heavily
built-up areas of Suva and Lautoka with houses and other such wind-obstructions occupying part of the transition
distance of 2.5 km from the coast, the effect of such category 3 terrain features would partly begin to take effect.
For the ordinary use of this Manual this effect must be neglected for a distance inland over built-up areas of 1.25 km
from the coast. Buildings from this point at 1.25 km from the coast may be taken as being influenced by the
intermediate category 2 '/,. This is allowed only if all the area is well built-up or otherwise similarly rough from near
the coast.

Tables A4.5.1 and A4.5.2 in this Manual give values for the effect of categories 2 and 2 '/,
A4.4 Topography

Topography refers to the shape of the ground over which the wind-stream passes. Common shapes are hills and
ridges, escarpments, valleys elc. Forthe purpose of this Manual a hill or ridge must have a down wind slope of more
than 1:20. For an escarpment the downwind slope is less than or equal to 1:20. In other words an escarpment is
a ground shape where the upwind slope leads to a more-or-less flat plateau fromthe edge, downwind. (See Figures
A4.4 (a) and A4.4 (b) )

When the wind-stream strikes against a hill or escarpment the shape of the ground restricts the area through which
the steam of wind has to pass. This restriction in area increases the windspeed. Once again because of the low
density (and other properties) of air, the increase in speed is a maximum close to the ground and it gradually reduces
at higher levels above the ground. The increase in speed is also affected by the downwind slope. This is why hills
produce a greaterincrease in speed than escarpments. The effect of some valleys is to funnelthe wind and thereby
increase the speed. However we do not have reliable data to include these effects in this Manual.

Tables A4.5.1 and A4.5.2 give the design windspeeds taking into account the effect of escarpments, and hills
and ridges. Clauses A4.4.1 and A4.4.2 show the distances over which the topographic effect would persist.

Downwind slope more than 1:20

FIFURE Ad.4(a) HILLS AND RIDGES
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WIND Downwind slope 1:20 or less
FIGURE A4.4 (b) ESCARPMENTS
Ad.4.1 Distances upwind and downwind from crest of hills and ridges over which topographic multiplying

factors must be applied are given in Figure A4.4.1 and Table A4.4.1.

X
oy |
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CREST
H
FIGURE A4.4.1
TABLE A4.4.1
UPWIND SLOPE UPWIND OR DOWNWIND
1: 8 DISTANCE, X
1:20 i5 H
1:10 75H
157 5 H
1:6 4 H
Ad4.42 Distances upwind and downwind from crest of escarpments over which topographic multiplying

factors must be applied are given in Figure A4.4.2 and Table A4.4.2.

X Y
WIND '- o -

FIGURE A4.4.2
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TABLE A4.4.2
UPWIND SLOPE UPWIND DISTANCE DOWNWIND DISTANCE
1:8 X Y
1:10 75H 15 H
1:5 4 H 75H
1:33 25H 5 H
NOTE : i The design windspeed decreases from the crest for a distance as given in Tables A4.4.1

and A4.4.2. Beyond distance X from the crest, the design windspeed for plain topography
given in Tables A4.5.1 and A4.5.2 must be used.

A4.5 DESIGN WINDSPEEDS

Tables A4.5.1 and A4.5.2 give the design windspeeds for various combinations of terrain and topography. Table
A4.5.1 is for houses with height to eaves less than 3 m (single storey) and Ad 5.2 is for houses with height to eaves
between 3 m and 6 m. Both tables are based on the prescribed basic windspeed of 57 mv/s.

TABLE A4.51
DESIGN WINDSPEEDS (m/s) FOR HEIGHT TO EAVES OF UP TO 3 METRES
TOPOGRAPHY =>| PLAIN ESCARPMENTS HILLS & RIDGES
UPWIND SLOPE => M/A 1in 10 1in5 1in3.3 1in 20 1in 10 1in7 1in5
TERRAIN
C"‘TEf‘OHY 51 55 60 64 57 60 64 69
TERRAIN
CATEGORY 49 53 57 60 53 57 60 69
212
TABLE A45.2
DESIGN WINDSPEEDS (m/s) FOR HEIGHT TO EAVES OF UP TO 6 METRES
TOPOGRAPHY  =>| PLAIN ESCARPMENTS HILLS & RIDGES
UPWIND SLOPE => N/A 1in10 1in5 1in3.3 1in 20 1in10 1in7 1in5
TERRAIN
CATE;;D < 55 60 64 69 60 64 69 745
TERRAIN
CATEGORY
2172 51 55 60 64 55 60 64 69 J

A5 EARTHQUAKE ZONING

Fiji is divided into 3 earthquake zones. These are illustrated in Figure A5. When referring to some of the Tables
where earthquake loading is relevant, the appropriate zone values must be used.

Zone 7 is the most severe of the three zones. The zone factors are given in Appendix |.
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SECTION B TIMBER FRAMED HOUSES

TO DETERMINE SIZE OF
MAIN TIMBER MEMBERS

GO TO CLAUSE B8
TO FIND OUT BRACING TO SELECT WALL SYSTEM TO
DEMAND ON HOUSE RESIST BRACING DEMAND
GO TO CLAUSE B9.3 GO TO CLAUSE B9.4

TO FIND OUT UPLIFT
FORCES AND TO SELECT
TIE- DOWN SYSTEM TO
RESIST THEM
GO TO CLAUSE B10
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SECTION B TIMBER FRAMED HOUSES

B1 GENERAL

All timber members must be sized in accordance with Tables 11o 20 as appropriate for the member, stress grade,
and design situation. Care must be taken to ensure that the correct tables are used for the appropriate design

windspeeds.

B2 ASCERTAINING STRESS GRADE

Many of the tables in the Manual are based on a knowledge of the stress grade (see definition) of the timber used.
Where timber is not stress graded mechanically or visually the approximate stress grade can be determined from
the density of the timber. Table B2 gives these approximate values for different timber densities whether of softwood
or hardwood. These values may be used in the absence of more precise information, to refer to all the other tables
to use which the relevant stress grade is required.

TABLEB2 RELATIONSHIP BETWEEN DENSITY, STRENGTH GROUP AND STRESS GRADE

UNSEASONED TIMBERS
MINIMUM DENSITY VALUES
AT 12 PERCENT MOISTURE
CONTENT 1180 1030 900 800 700 600 500
STRENGTH GROUP S1 S2 S3 sS4 S5 S6 S7
STRESS GRADE F17 F14 F11 F8 F7 F5 F4*

SEASONED TIMBERS

MINIMUM DENSITY VALUES
AT 12 PERCENT MOISTURE
puellosibnd 1200 1080 960 840 730 620 520 420
STRENGTH GROUP SD1 SD2 SD3 SD4 SD5 SD6 SD7 SD8
STRESS GRADE F27 F22 F17 F14 F11 F8 F7* F5*

* Not applicable to hardwood timbers

B3 JOINT GROUPS

A knowledge of the value of the joint group (see definition) of each timber member at any mechanical joint is required
for the use of tables that relate to clauses B - 9 and B - 10. When this information is not readily available, it will be
necessary to seek the guidance of the Department of Forestry or some other reliable source of information.

B4 NOMINAL FIXINGS

The minimum diameter of nails for use in nominal fixings must be 3.15 mm plain shank for hardwood, and 3.75 mm
plain shank or 3.15 mm deformed shank for softwood. The minimum depth of penetration of nail into the final
receiving member must be 10 times the nail diameter where driven into side grain and 15 times the nail diameter
where driven into end grain. Not less than two nails must be provided at each joint unless shown otherwise in this

Manual.
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B5 POSITION OF BEARERS, JOISTS AND NOGGINGS

B5.1 Allowable offsets for Bearers

4 PERMISSIBLE CANTILEVERS AND OFFSETS FOR BEARERS AND JOISTS
UNDER LOADBEARING WALLS
Maximum permissible cantilever as Maximum permissible offset of
Depth of Member (mm) proportion of span (%) internal loadbearing walls as
proportion of span (%)
Light Roof * Light Roof *
<125 10 20
125 - 200 15 30
201 - 275 175 35
> 275 20 375
* eg. metal sheet roofing.
I / L \ —
JOIST ! i
i
|
i |
Cantilever Span — .|
e —
Pier / post
Offset
BEARERS S
I
Cantileve i > E"f:,‘
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Pier/ post

FIGURE B5.1 CANTILEVERS AND OFFSETS




B5.2 Position of Noggings

Offset
D max.

MNote : The value of "X' must not exceed 1350 mm.

FIGURE B5.2 POSITION OF NOGGINGS

B6 STIFFENING OF PLATES

Roof bea Top plate Concentrated roof load
| | \
| - I Secondary Bottom plate
jamh stu fs— Jamb
1 stud
Stiffener =

FIGURE Bé6

Solid bridging or blocking

LOCAL STIFFENING OF PLATES
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B7 HOUSE TYPES

R RS =

LOWSET (Single Storey)

T ’ T
6.0 m ﬁrEaT
max

i “‘%\\—-'—7/&%\?
HIGH-SET TWO STOREY
(Open under) (Enclosed under)

FIGURE B7 HOUSE TYPES

A highset house is an elevated house with a clear, unwalled space underneath the first floor level, with a height
from ground to underside of floor of at least one-third of the total height of the house.

B8 TIMBER MEMBER SIZES
B8.1 General
The following sets of tables provide the sizes of timber members corresponding to design windspeeds determined
from Section A. The tables are numbered 1 to 20 and each table contains the member size for the various
components of a timber framed house.
The tolerances permitted for the sizes given in the tables are as follows

- for unseasoned timber of stress grades F4 to F7, not greater than 4 mm under the call dimension.

- for other unseasoned timber, not greater than 3 mm under the call dimension.

- for seasoned timber, negative tolerance is not permitted.
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B8.2 Alltimberdimensions are expressed with the value for depth first followed by that for the width. For example
a purlin shown in any table as 50 x 75 means that it is laid flat with 50 mm depth and 75 mm width. If the reference
is to 75 x 50, then the depth is 75 mm and width 50 mm.

BB.3 Application
To determine the member size to be used, the following steps need 1o be followed
1. Determine the design windspeed (from Section A )

2. Select the table that corresponds to the design windspeed determined from step 1 for the member under
consideration

3. Determine the options to be used from those given in the tables. ( eg. spacing, span, height, stress
grade of timber, seasoning of timber etc. ).

4, Select the member size.

B8.4 Tables for Timber Members
The following list gives the table numbers for the various timber members of a house.

Table 1 BEARERS SUPPORTING SINGLE OR UPPER STOREY LOADBEARING WALLS
Table 2 BEARERS SUPPORTING FLOOR JOISTS ONLY

Table 3 FLOOR JOISTS

Table 4 STUDS - SINGLE OR UPPER STOREY

Table 5 STUDS AT SIDES OF OPENINGS

Table 6 STUDS - INTERNAL LOADBEARING WALLS

Table 7 TOP PLATES - SINGLE OR UPPER STOREY

Table 8 BOTTOM PLATES - SINGLE OR UPPER STOREY

Table 9 LINTELS - SINGLE OR UPPER STOREY

Table 10 RAFTERS

Table 11 PURLINS

Table 12 VERANDAH POSTS

Table 13 BEARERS SUPPORTING TWO STOREY LOADBEARING WALLS

Table 14 STUDS- LOWER OF TWO STOREY

Table 15  STUDS - INTERNAL WALLS - LOWER OF TWO STOREY

Table 16  STUDS AT SIDES OF OPENINGS - LOWER OF TWO STOREY CONSTRUCTION
Table 177  TOP PLATES - LOWER OF TWO STOREY

Table 18 BOTTOM PLATES - LOWER STOREY WALLS

Table 19  LINTELS - LOWER OF TWO STOREY

Table20 ROOF BEAMS - NON-TRAFFICABLE ROOFS
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Table 1

BEARERS SUPPORTING SINGLE OR UPPER STOREY LOADBEARING WALLS
For All Design Windspeeds

Maximum Building Width: 8000 mm

BEARER BEARER
SPACING SPAN UNSEASONED
(mm) {mm)
Fé4 5] F7 F8 F11 F14 F17
1500 150x 75 | 150x 75 | 125x 75 | 125x 75 | 12575 | 125x 75 | 125x 75
1800 175%75 | 175x75 | 150x 75 | 150x 75 | 150x 75 | 150x 75 | 125x 75
2100 200x75 | 200x75 | 175x75 | 1775x75 | 175x 75 | 150x 75 | 150 x 75
2400 225x75 | 225x 75 | 200x75 | 200x75 | 200x 75 | 175x 75 | 175x 75
1800 2700 250x75 | 250x 75 | 225x 75 | 225x 75 | 200x 75 | 200x 75 | 200 x 75
3000 275x75 | 275x 75 | 250x75 | 250x 75 | 250 x 75 | 225x 75 | 225x 75
3300 300x75 | 300x 75 | 275x75 | 275x 75 | 250 x 75 | 250x 75 | 225x 75
3600 2 ; 300x75 | 300x75 | 275x75 | 275x 75 | 250 x 75
1500 175x75 | 150x 75 | 150x 75 | 150x 75 | 125x75 | 125x 75 | 125 x 75
1800 200%75 | 175x 75 | 175x75 | 175x 75 | 150x 75 | 150x 75 | 125x 75
2100 225x75 | 200x75 | 200x75 | 200x75 | 175x75 | 175x 75 | 150x 75
2400 250x75 | 225x 75 | 225x75 | 225x 75 | 200x 75 | 175x75 | 175x 75
3600 2700 275x75 | 250x 75 | 250x 75 | 250x 75 | 225x 75 | 200x 75 | 200x 75
3000 300x75 | 275x 75 | 275x75 | 275x 75 | 250x 75 | 225x 75 | 225x 75
3300 . 300x75 | 300x75 | 300x75 | 275x 75 | 250x 75 | 250 x 75
3600 - - - - 300x75 | 275x75 | 275x75
BEARER BEARER
SPACING SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 Fi4 F17
1500 140x 70 | 120x 70 | 120x70 | 120x70 | 120x70 | 90x 70 | 90x 70
1800 170x70 | 140x 70 | 140x70 | 120x 70 | 120x70 | 120x 70 | 120x 70
2100 190x70 | 170x70 | 170x 70 | 140x 70 | 140x 70 | 140x 70 | 140x 70
2400 220x70 [ 190x70 [ 170% 70 | 170x70 | 170x70 | 170x 70 | 170 x 70
1800 2700 240x70 | 220x70 | 190x70 | 190x 70 | 190x70 | 170x 70 | 170x 70
3000 : 240x 70 | 22070 | 220% 70 | 220x70 | 190% 70 | 190 x 70
3300 - - 240x 70 | 240x 70 | 240x 70 | 220x 70 | 220x 70
3600 . - a 240x 70 | 240 x 70 | 240x 70 | 240 x 70
1500 170x 70 | 140x70 | 120x 70 | 120x 70 | 120x70 | 120x 70 | 120x 70
1800 190x70 | 170x70 | 140x 70 | 120x 70 | 120x70 | 120x 70 | 120 x 70
2100 220x70 | 190% 70 | 170x70 | 140x 70 | 140x 70 | 140x 70 | 140 x 70
2400 240x70 | 220x70 | 190x 70 | 170x 70 | 170x70 | 170x 70 | 170x 70
3600 2700 . 240x 70 | 220x70 | 190x 70 | 190x 70 | 170x 70 | 170x 70
3000 : - 240x70 | 220x 70 | 220 x 70 | 190x 70 | 190 x 70
3300 - - 240x 70 | 240x 70 | 240 x 70 | 220x 70 | 220 x 70
3600 - - . 5 . 240 x 70 | 240 x 70
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Table 2

BEARERS SUPPORTING FLOOR JOISTS ONLY
For All Design Windspeeds

BEARER BEARER
SPACING SPAN UNSEASONED
(mm) (mm)
Fa4 F5 F7 F8 F11 F14 F17
1500 12575 | 125x75 | 100x75 [ 100x 75 | 100x75 | 100x75 | 100x 75
1800 150x75 | 125x 75 | 125x75 | 125%x 75 | 12575 | 100x 75 | 100x 75
2100 175x75 | 15075 | 15075 [ 150x 75 | 125x 75 | 125x 75 | 125x 75
2400 200x75 | 175%75 | 175x75 [ 175x 75 | 150x 75 | 150x 75 | 150 x 75
1800 2700 225x75 | 200x75 | 200x75 [ 200x75 | 175x75 | 150x 75 | 150 x 75
3000 250x75 | 225x 75 | 200x75 | 200x 75 | 200x75 | 175x 75 | 175x 75
3300 275x75 | 250x 75 | 225x75 | 225x 75 | 200x 75 | 200x 75 | 200 x 75
3600 300x75 | 250x 75 | 250x 75 [ 250x 75 | 225x 75 | 225x 75 | 200 x 75
1500 150x75 | 125x 75 | 125x75 | 125x 75 | 100x 75 | 100x 75 | 100 x 75
1800 175x75 | 150x 75 | 150x 75 | 125x75 | 125x 75 | 125x 75 | 125x 75
2100 200x75 | 175x 75 | 15075 | 150x 75 | 150x75 | 150x 75 | 125x 75
2400 225x75 | 200x 75 | 175x75 | 175x 75 | 175x75 | 150x 75 | 150 x 75
2400 2700 250x 75 | 225x 75 | 200x75 | 200x75 | 175x75 | 175x75 | 175x 75
3000 275x75 | 250x 75 | 225x75 | 225x 75 | 200x 75 | 200 75 | 200 x 75
3300 300x75 [ 275x75 | 250x75 | 250x 75 | 225x 75 | 225x 75 | 200 x 75
3600 - 300x75 | 275x75 | 250x 75 | 250x 75 | 250x 75 | 225 x 75
1500 175x75 | 150x 75 | 125x75 | 125x75 [ 125x 75 | 100x 75 | 100 x 75
1800 200x75 | 175%75 | 150x75 | 150x 75 | 125x 75 | 125x 75 | 125x 75
2100 225x75 | 200% 75 | 175%75 | 175x 75 | 150x 75 | 150x 75 | 150x 75
2400 250x75 | 225x 75 | 200x75 | 175x75 | 175% 75 | 175%x75 | 175 x 75
3000 2700 275x75 | 250x 75 | 225x75 | 200x 75 | 200x 75 | 175x 75 | 175 x 75
3000 300X75 | 275x75 | 250x75 | 225x 75 | 225x 75 | 200x 75 | 200% 75
3300 - 300x75 | 275x75 | 250x 75 | 250x 75 | 225x 75 | 225 x 75
3600 ’ . 300x75 | 275x 75 | 275x 75 | 250x 75 | 250 x 75
1500 175x75 | 15075 | 150 x 75 | 150x75 | 125x75 | 125x 75 | 125x 75
1800 200x75 | 175x75 | 175x75 | 175x75 | 150x75 | 125x75 | 125%x 75
2100 225x75 | 20075 | 200x 75 | 200%x75 | 175x 75 | 150x 75 | 150 x 75
2400 250x75 | 225x75 | 225x 75 | 225x 75 [ 200x 75 | 175x 75 | 175x 75
3600 2700 275x75 [ 250x 75 | 250x 75 | 225x 75 | 200x 75 | 200x 75 | 200 x 75
3000 300x75 [ 275x75 | 275x75 | 250x 75 | 225x 75 | 225x 75 | 225 x 75
3300 - 300x75 | 300x75 [275x75 | 250x75 [ 250x75 | 250x 75
3600 - - - - 275x75 | 275x75 | 250x 75
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Table 2 (contluned)

BEARERS SUPPORTING FLOOR JOISTS ONLY
For All Design Windspeeds

BEARER BEARER
SPACING SPAN SEASONED

{mm) (mm)
F4 ] F7 F8 F11 F14 F17

1500 120x70 | 120x70 | 120x70 | 90x70 | 90x70 | 90x70 | 90x 70

1800 140x 70 | 140x 70 | 120x70 | 120x 70 | 120x70 | 120x 70 | 120x 70

2100 170x70 | 170x 70 | 140x 70 [ 140x 70 | 140x70 | 120x 70 | 120x 70

2400 190x70 | 170x70 | 170x70 [170x 70 | 140x70 | 140x 70 | 140 x 70

1800 2700 220x70 | 190x 70 | 190x70 | 170x70 | 170x70 | 170x70 | 170x 70
3000 240 %70 | 220x70 | 220x 70 | 190x 70 | 190x 70 | 170x 70 | 170x 70
3300 . 240x 70 | 240x70 | 220x 70 | 220x 70 | 190x 70 | 190x 70
3600 - - 240x70 | 240x 70 | 240x 70 | 240x 70 | 220x 70

1500 140x 70 | 120x 70 | 120x70 | 120x 70 | 120x70 | 90x 70 | 90x 70

1800 170x70 | 170x 70 | 140x70 | 120x 70 | 120x70 | 120x 70 | 120x 70

2100 190x 70 | 170x 70 | 170x70 [ 140x 70 | 140x 70 | 140x 70 | 120x 70

2400 220x70 | 220x70 | 190x70 [170x70 | 170x70 | 170x 70 | 140x 70

2400 2700 240 X70 | 240x 70 | 220x70 | 190x 70 | 190x 70 | 170x 70 | 170 x 70
3000 : 240X 70 | 220x70 | 220x 70 | 220x70 | 190x 70 | 190 x 70
3300 . . 240x70 | 240x 70 | 240x70 | 220x 70 | 190 x 70
3600 . . . - 240x 70 | 240x 70 | 220 x 70

1500 170x 70 [ 140x 70 | 120x70 | 120x 70 [ 120x 70 | 120x70 | 120x 70

1800 190x70 | 170x 70 | 140x70 [ 120x70 | 120x70 | 120x 70 | 120x 70

2100 220x70 | 190x70 | 170x70 | 140x 70 | 140x 70 | 140x 70 | 140x 70

2400 240 X 70 | 220%x 70 [ 190x 70 | 170x 70 | 170x70 | 170x 70 | 170x 70

3000 2700 - 240X 70 | 220x70 | 190x 70 | 190x 70 | 170x 70 | 170 x 70
3000 . : 220X 70 | 220x 70 | 220% 70 | 190x 70 | 190 x 70
3300 - . 240 X 70 | 240 X 70 | 240 x 70 | 220x 70 | 220 x 70
3600 : " - L s 240 x 70 | 240 x 70

1500 170x 70 | 140x70 | 120x70 | 120x 70 | 120x 70 | 120x 70 | 120x 70

1800 190x70 | 170x70 | 140x 70 | 120x70 | 120x70 | 120x 70 | 120x 70

2100 220%70 | 190x70 | 170x70 | 140x 70 | 140x 70 | 140x 70 | 140x 70

2400 240 x70 | 220x70 | 190x 70 | 170x70 | 170x 70 | 170x70 | 170x 70

3600 2700 : 240x70 | 220%70 | 190x 70 | 190x 70 | 170x 70 | 170 x 70
3000 ‘ 5 240x70 | 220x70 | 220x70 | 190x 70 | 190x 70
3300 a ; 240x 70 | 240x70 | 240x 70 | 220x 70 | 220 x 70
3600 - - - - - 240x 70 | 240x 70
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Table 3
FLOOR JOISTS
For All Deslgn Windspeeds

Joists spacing: 450 mm centres

MAX.
sPAN | sPan UNSEASONED
{mm) TYPE
Fa F5 7 F8 F11 Fla Fi7
SINGLE | 125x40 | 125x40 | 125x40 | 125x40 | 100x50 | 100x40 | 100x 40
1800 I"CONT. | 125x40 | 100x50 | 100x50 | 100x50 | 100x40 | 100x40 | 100x40
SINGLE 150 x 40 126 x 50 125 x 50 125 x 40 125 x 40 100 x 50 100 x 50
2100 ["CONT. | 125x40 | 125x40 | 125x40 | 125x40 | 100x50 | 100x40 | 100x40
SINGLE 150 x 50 150 x 40 150 x 40 125 x 50 125 x 50 125 x 40 125 x 40
2400 I"6ONT. | 150x40 | 125x50 | 125x50 | 125x40 | 125x40 | 100x50 | 100x50
SINGLE | 175x40 | 150x50 | 150x50 | 150x50 | 150x40 | 125x50 | 125x50
2700 1"CONT. | 150x50 | 150x40 | 150x40 | 125x50 | 125x40 | 125x40 | 125x40
SINGLE 175 x 50 175 x 40 175 x 40 175 x 40 150 x 40 150 x 40 125 x 50
3000 1"conT. | 150x50 | 150x50 | 150x40 | 150x40 | 125x50 | 125x50 | 125x40
SINGLE | 175x50 | 175x50 | 175x50 | 175x50 | 150x50 | 150x50 | 150x40
3300 1"CoNT. | 175x50 | 175x50 | 150x50 | 150x50 | 150x40 | 125x50 | 125x40
SINGLE | 200x50 | 200x40 | 175x50 | 175x50 | 175x40 | 150x50 | 150x50
3600 1"CONT. | 200x50 | 200x40 | 150x50 | 150x50 | 150x40 | 150x40 | 125x50
WAX.
SPAN | sPaN SEASONED
{mm) TYPE
Fa F5 F7 Fe Fi1 F14 F17
SINGLE | 120x35 | 120x35 | 120x35 | 120x35 | 120x35 | 90x45 90 x 45
1800 1"cont. | 120x35 | 120x35 | sox4s 90 x 45 90 x 35 90 x 35 90 x 35
SINGLE | 140x35 | 120x45 | 120x45 | 120x35 | 120x35 | 120x35 | 90x45
2100 1"CONT. | 120x35 | 120x35 | 120x35 | 120x35 | 120x35 | 90x45 90 x 45
SINGLE | 140x45 | 140x45 | 140x35 | 120x45 | 120x45 | 120x35 | 120x35
2400 17CONT. | 140x35 | 120x45 | 120x45 | 120x35 | 120x35 | 120x35 | 90x45
SINGLE | 190x35 | 190x35 | 140x45 | 140x45 | 140x35 | 120x45 | 120x45
2700 ["CONT. | 140x45 | 140x35 | 140x35 | 120x45 | 120x45 | 120x35 | 120x35
SINGLE | 190x35 | 190x35 | 190x35 | 190x35 | 140x35 | 140x35 | 140x35
3000 ["CONT. | 190x35 | 140x35 | 140x35 | 140x35 | 140x35 | 120x45 | 120x45
SINGLE | 190x35 | 190x35 | 190x35 | 190x35 | 190x35 | 140x45 | 140x45
3300 |"CONT. | 190x35 | 190x35 | 190x35 | 140x45 | 140x35 | 140x35 | 120x45
SINGLE | 240x35 | 240x35 | 190x35 | 190x35 | 190x35 | 190x35 | 190x35
3800 I"CONT. | 240x35 | 240x35 | 190x35 | 190x35 | 140x45 | 140x35 | 140x35

Notes i. The sizes given apply only where roof loads are supported within the allowable offset distance for the joists.

iil. Where roof loads occur outside the allowable offset, floor joists must be strengthened by placing a double joist,
one size greater than the appropriate tabled value, at the points where roof loads are transferred to the floor.

iii. Forspans greater than 2400 mm, a floor joist size used at the maximum span given by the table may exhibit
excessive "bounce”, To avoid excessive "bounce”, joists may be one size greater than the tabled values.
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Notes

Table 4 - 49

STUDS - SINGLE OR UPPER STOREY
External walls including gable ends

Design Windspeed: 49 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
{mm) (mm)
F4 s F7 F8 F11 F14 Fi7

2400 100x40 | 100x 40 | 75x50 | 75x40 | 75x40 | 754x 40 | 75x 40

450 2700 100 x40 | 100x 40 | 100x40 | 100x40 | 75x50 | 75x50 | 75x 40
3000 100 x50 | 10050 | 100 x40 | 100x 40 | 100x 40 | 100x 40 | 75 x50
2400 100 x40 | 100x 40 | 100x40 | 100x40 | 75x50 | 75x40 | 75x40

600 2700 100 x50 | 100x50 | 100 x40 | 100x 40 | 100x 40 | 100x 40 | 75 x50
3000 100x75 | 100x75 | 100x50 [ 100x50 | 100 x40 | 100x 40 | 100 x 40
2400 100 x50 | 100x 40 | 100x40 | 100x40 | 100x40 | 75x50 | 75x50

750 2700 100x75 | 100x75 | 100x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
3000 100x100| 100x 75 | 100x75 | 100x75 | 100x50 | 100x 40 | 100 x 40
2400 100x75 | 100x50 | 100 x40 | 100x 40 | 100x 40 | 100x 40 | 75 x50

900 2700 100x75 | 100x75 | 100x75 | 100x 50 | 100 x40 | 100x 40 | 100 x 40
3000 - - 100x75 [100x75 [ 100x75 | 100x 50 | 100 x 50

STUD STUD

SPACING HEIGHT SEASONED
(mm) {mm)
F4 5] F7 Fé F11 F14 F17

2400 90x35 | 90x35 | 70x45 | 70x45 | 70x35 | 70x35 | 70x35

450 2700 90x45 | 90x35 90x35 | 90x35 90 x 35 70 x 45 70 x 45
3000 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
2400 90x45 | 90x35 | 90x35 | 90x35 | 70x45 | 70x45 | 70x 35

600 2700 90x70 | 90x70 90x45 | 90x35 | 90x 35 90 x 35 90 x 35
3000 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x 35
2400 90x70 | 90x70 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45

750 2700 - 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35
3000 - - 90x70 | 90x70 | 90x70 | 90x45 | 90x45
2400 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35

900 2700 - 90x70 | 90x70 | 90x70 | 90x70 | 90x45 | 90x 35
3000 - - - - 90x70 | 90x70 | 90x70

i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concantrations of load from beams and the like must be doubled common studs.
iii. No allowance has been made for notching
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Notes

Table 4 - 51

External walls including gable ends

Design Windspeed: 51 m/s

STUDS - SINGLE OR UPPER STOREY

STUD STUD
SPACING | HEIGHT UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
2400 | 100x40 | 100x40 | 75x50 | 75x50 | 75x40 | 75x40 | 75 x40
- 2700 | 100x40 | 100x40 | 100x 40 | 100x 40 | 100x40 | 75x50 | 75 x50
3000 | 100x75 | 100x50 | 100x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
2400 | 100x50 | 100x 40 | 100x40 | 100x40 | 75x50 | 75x50 | 75x50
800 2700 | 100x75 | 100x50 | 100 x50 | 100 x 40 | 100 x 40 | 100x 40 | 100 x 40
3000 | 100x75 | 100x 75 | 100x75 | 100x50 | 100 x50 | 100 x 40 | 100 x 40
2400 | 100x75 | 100x50 | 100 x40 | 100x40 | 100 x40 | 75x50 | 75 x50
G 2700 | 100x75 | 100x75 | 100x50 | 100 x50 | 100 x40 | 100 x 40 | 100 x 40
2400 | 100x75 | 100x50 | 100 x50 | 100 x 40 | 100 x 40 | 100x 40 | 75 x 50
G 2700 - | 100x75 [ 100x75 | 100x50 | 100 x50 | 100% 40 | 100 x 40
STUD STUD
SPACING | HEIGHT SEASONED
(mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
2400 90x35 | 90x35 | 90x35 | 70x45 | 70x45 | 70x35 | 70x35
= 2700 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35 | 70x45
3000 90x70 | 90x70 | 90x70 | 90x45 | 90x35 | 90x35 | S0x35
2400 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45 | 70x45
b0 2700 | 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35
3000 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 20x35
2400 90x70 | 90x70 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35
s 2700 ; 90x70 | 90x45 | 90x70 | 90x45 | 90x45 | 90x35
2400 : 90x70 | 90x45 | 90x45 | 90x45 | 90x35 | 90x35
e 2700 - 90x45 | 90x70 | 90x70 | 90x 45 | 90x45

i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.
iii. No allowance has been made for notching
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Table 4 - 53

STUDS - SINGLE OR UPPER STOREY
External walls including gable ends

Design Windspeed: 53 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 Fi7

2400 100x 40 | 100x 40 | 100x40 | 75x50 | 75x40 | 75x40 | 75x40

450 2700 100x50 | 100x 40 | 100x 40 | 100x 40 | 100x40 | 75x50 | 75x50
3000 100x 75 | 100%x 50 | 100x50 | 100x 40 | 100 x40 | 100 x 40 | 100 x 40
2400 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100x40 | 75x50 | 75x40

600 2700 100x 75 | 100x 50 | 100x50 | 100x 40 | 100 x40 | 100x 40 | 100x 40
3000 100x75 | 100x 75 | 100x 75 | 100x 50 | 100 x50 | 100x 40 | 100 x 40
2400 100%x 75 | 100x50 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 75x50

750 2700 100x75 | 100x75 | 100x75 | 100x50 | 100 x40 | 100x 40 | 100 x 40
3000 - - 100x75 | 100x 75 | 100x75 | 100x 50 | 100 x 40
2400 100x75 | 100x75 | 100 x50 | 100x 40 | 100 x40 | 100 x 40 | 100 x 40

900 2700 - 100x 75 | 100x75 | 100x 75 | 100x 50 | 100x 40 | 100 x 40
3000 - - - 100x75 | 100x75 | 100x 75 | 100 x 50

STUD STUD

SPACING HEIGHT SEASONED
(mm) {mim)
F4 F5 K F8 F11 F14 F17

2400 90x35 | 90x35 | 90x35 | 90x35 | 70x45 | 70x45 | 70x35

450 2700 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45
3000 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35
2400 90x70 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35 | 70x45

600 2700 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35
3000 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x 45 | 90x 45
2400 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35

750 2700 - 90x70 | 90x70 | 90x70 | 90x45 | 90x45 [ 90x 35
3000 - - - 90x70 | 90x70 | 90x 70 | 90x70
2400 - 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35

900 2700 . - - 90x70 | 90x70 | 90x70 | 90x45
3000 - - - - - 90x70 | 90x70

Notes

i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.

ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.

iii.
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Notes

Table 4 - 55

STUDS - SINGLE OR UPPER STOREY
External walls including gable ends

Design Windspeed: 55 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 Fi17

2400 100x 40 | 100x40 | 100x40 | 75x50 | 75 x50 75%x40 | 75x40

450 2700 100 x50 | 100x50 | 100x40 | 100x 40 | 100 x40 | 100x 40 | 75x50
3000 100x75 | 100x 75 | 100 x50 | 100x 50 | 100 x 40 | 100x 40 | 100 x 40
2400 100 x50 | 100x 40 | 100 x40 | 100x 40 | 100x 40 | 100x 40 | 75 x50

600 2700 100x75 | 100x 75 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
3000 100 x 100 100x 75 | 100x 75 | 100x 75 | 100 x50 | 100 % 50 | 100 x 40
2400 100x75 | 100x50 | 10050 | 100x 40 | 100 x40 | 100 x 40 | 100 x 40

750 2700 100x75 | 100x 75 | 100x 75 | 100x 50 | 100 x50 | 100 x 50 | 100 x 40
2400 100x75 | 100x 75 | 100x 50 | 100 x50 | 100 x 40 | 100 x 40 | 100 x 40

R0 2700 : - [ 100x75 | 100x75 | 100 x50 | 100 x50 | 100 x 40

STUD STUD

SPACING HEIGHT SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17

2400 90x45 | 90x35 | 90x35 | 90x35 | 70x45 | 70x45 | 70x35

450 2700 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 90x 35
3000 90x70 | 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x 35
2400 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35

800 2700 S0x70 [ 90x70 | 90x70 | 90x70 | 90x45 | 90x35 | 90x35
3000 - 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x 45
2400 - 90x70 | 90x70 | 90x45 | 90x35 | 90x35 | 90x35

i 2700 . - | s0x70 [ 90x70 | s0x70 | s0x45 | s0x45
2400 - 90x70 | 90x70 | 90x70 | 90x45 | 90x 45 | 90x 35

e 2700 - - - 90 x 70 90x70 | 90x70 | 90x45

i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.
iii. No allowance has been made for notching
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Table 4 - 57

STUDS - SINGLE OR UPPER STOREY
Extemnal walls including gable ends

Design Windspeed: 57 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
(mm) (mm)
F4 5 F7 F8 F11 F14 Fi7

2400 100x40 | 100x 40 | 100x40 | 100x 40 | 75x50 | 75x40 | 75x40

450 2700 100 x50 | 100x50 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 75x 50

3000 100x 75 | 100x 75 | 100 x50 | 100x 50 | 100x 40 | 100x 40 | 100 x 40

2400 100x 75 | 100x50 | 100x40 | 100x 40 | 100x 40 | 100x 40 | 75x50

600 2700 100x75 | 100x 75 | 100x50 | 100x 50 | 100x 40 | 100x 40 | 100 x 40

3000 100 x100| 100x 75 | 100x75 | 100x 75 | 100 x50 | 100 x50 | 100 x 40

2400 100x 75 | 100x 75 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40 | 100 x 40

750 2700 - 100x 75 | 100x 75 | 100x50 | 100 x50 | 100x 40 | 100 x 40

3000 - - - 100x 75 | 100x75 | 100x 75 | 100 x 50

2400 - 10075 | 100x75 [ 100%x 50 | 100 x40 | 100x 40 | 100 x 40

900 2700 - - 100 x75 | 100x57 | 100x75 | 100x 50 | 100 x 40

— 3000 - - - - 100x75 | 100x75 | 10 x75
STUD STUD

SPACING HEIGHT SEASONED
(mm) (mm)
F4 s F7 F8 Fi1 F14 F17

2400 90x45 | 90x35 | 90x35 [ 90x35 | 90x35 | 70x45 | 70x35

450 2700 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35

3000 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x35

2400 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35

600 2700 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x 35

3000 - 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x45

2400 - 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35

750 2700 - - 90x70 | 90x70 | 90x70 | 90x45 | 90x45

3000 - - - - 90x70 | 90x70 | 90x70

2400 - - 90x70 | 90x70 | 90x45 | S0x45 | 90x35

900 2700 - - - - 90x70 | 90x70 | 90x 70

3000 - - - - - - 90 x 70

MNotes i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.
iii. Mo allowance has beaen made for notching
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Notes

Table 4 - 60

STUDS - SINGLE OR UPPER STOREY
External walls including gable ends

Design Windspeed: 60 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 F17

2400 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 75x 50 75 x40

450 2700 100x75 | 100x50 | 100x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
3000 100x75 | 100x75 | 100x75 | 100x50 | 100x 50 | 100x 40 | 100 x 40
2400 100x75 | 100x50 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40

600 2700 100x75 | 100x75 [ 100x75 | 100x50 | 100x 50 | 100x 40 | 100 x 40
3000 100x 100100 x 100 100x 75 | 100x 75 | 100x75 | 100x 50 | 100 x50
2400 100x75 | 100x 75 | 100x50 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40

%8 2700 - - 100x75 | 100x 75 | 100 x50 | 100 x 50 | 100 x 40
2400 - 100x75 | 100x75 | 100x 50 | 100x50 | 100 x 40 | 100 x 40

i 2700 . - - 100x 75 | 100x 75 | 100x 75 | 100 x 50

STUD STUD

SPACING HEIGHT SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17

2400 90 x 45 90 x 45 90 x 35 90 x 35 80 x 35 90 x 35 70 x 45

450 2700 90 x 70 90 x 70 90x 70 90 x 45 90 x 45 90 x 45 90 x 35
3000 90 x 90 90 x 90 90 x 70 90 x 70 90x 70 80 x 45 90 x 45
2400 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35

600 2700 90 x 90 90 x 90 90 x 70 890 x70 90 x 70 90 x 45 90 x 45
3000 - - 90x90 | 90x90 | 90x70 | 90x 70 90 x 70
2400 - 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x 35

750 2700 : g - 90x70 | 90x70 | 90x70 | 90x45
2400 - - 90x70 | 90x70 | 90x70 | 90x45 | 90x 45

900 2700 . : : : 90x70 | 90x70 | 90x70

I Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.
iii. No allowance has been made for notching
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Table 4 - 64

STUDS - SINGLE OR UPPER STOREY
Extemal walls including gable ends

Design Windspeed: 64 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
{mm) {mm)
F4 Fs F7 F8 F11 Fi14 F17
2400 100 x40 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 75x 50
450 2700 100x75 | 100x75 | 100x 50 | 100 x 40 | 100 x 40 | 100x 40 | 100 x 40
3000 100x 100| 100x 75 | 100x 75 | 100x 75 | 100x50 | 100x 50 | 100 x 40
2400 100x75 | 100x 75 | 100x50 | 100x 40 | 100x 40 [ 100x 40 | 100 x 40
600 2700 100x100| 100x75 | 100x75 | 100x 75 | 100x 50 | 100x 50 | 100 x 40
3000 - 100 x 100|100 x 100 | 100x 75 | 100x 75 | 100x 75 | 100 x 50
STUD STUD
SPACING HEIGHT SEASONED
{mm) {mm)
F4 5] F7 F8 F11 Fi4 F17
2400 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45
450 2700 90 x70 90x70 | 90x70 | 90x70 | 90x45 | 90x 45 90 x 35
3000 - 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x45
2400 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35
600 2700 - 90x90 | 90x90 | 90x70 | 90x70 | 90x45 | 90x 45
3000 = - - 90x90 | 90x90 90 x 70 90x 70
Design Windspeed: 69 m/s
STUD STUD
SPACING HEIGHT UNSEASONED
{mm) (mm)
F4 F5 F7 F8 Fi1 F14 Fi17
2400 100%x75 | 100x50 | 100x 40 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
450 2700 100x75 | 100x 75 | 100x75 | 100x50 | 100 x50 | 100 x 40 | 100 x 40
3000 100 x 100|100 x 100 100x 75 | 100x 75 | 100x 75 | 100x 50 | 100 x 50
2400 100x75 | 100x75 | 100x75 | 100x 50 | 100 x40 | 100x 40 | 100 x 40
600 2700 100 x 100|100 x 100| 100x 75 | 100x 75 | 100x 75 | 100x 50 | 100 x 50
3000 - - 100 x 100|100 x 100| 100x 75 | 100x 75 | 100 x 75
STUD STUD
SPACING HEIGHT SEASONED
(mm) {mm)
F4 5] F7 F8 F11 F14 F17
2400 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
450 2700 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x 35
3000 - - 90x90 | 90x90 | 90x70 | 90x70 | 90x70
2400 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x 35
600 2700 - - 90 x 90 90x90 | 90x70 90 x 70 90 x 70
3000 - . - - 90x90 | 90x90 | 90x70

Notes i. Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs.
iii. No allowance has been made for notching
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Table 4 - 75.5

STUDS - SINGLE OR UPPER STOREY

External walls including gable ends

Design Windspeed: 74.5 m/s

STUD STUD
SPACING HEIGHT UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17

2400 100x 75 | 100x 75 | 100x50 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40

450 2700 100 x 100| 100x 75 | 100x 75 | 100x75 | 100x 50 | 100 x50 | 100 x 40
3000 - 100 x 100 {100 x 100 | 100x 75 | 100x 75 | 100x 75 | 100 x 50
2400 100 x 100 | 100x 75 | 100x 75 | 100x50 | 100x 40 | 100 x40 | 100 x 40

600 2700 - 100 x 100|100 x 100 100x 75 | 100x 75 | 100x 75 | 100 x 50
3000 - - - 100 x 100|100 x 100 | 100x 75 | 100x 75

STUD STUD

SPACING HEIGHT SEASONED
{mm) (mm)
F4 F5 EZ F8 F11 Fi4 F17

2400 90x70 | 90x70 | 90x70 | 90x45 | 90x45 | 90x35 | 90x35

450 2700 - 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x 45
3000 - - - 90 x 90 90 x 90 90 x 70 80x 70
2400 90x90 | 90x90 | 90x70 | 90x70 | 90x70 | 90x45 | 90x 45

600 2700 - - 90x90 | 90x90 | 90x70 | 90x 70
3000 - - - - - 90x90 | 90x90

Notes i Larger sizes may be made up from smaller sections i.e. 2/100 x 50 equals a 100 x 100.
ii. Studs supporting concentrations of load from beams and the like must be doubled common studs,
ii. No allowance has been made for notching
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Table 5 - 49/51
STUDS AT SIDES OF OPENINGS

Design Windspeed: 49 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
800 100x 50 | 100x40 | 100x 40 | 100x40 | 75x50 75 x 50 75 x 40
2400 1200 2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 75x50 | 75 x50
1500 2/100x40 |2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100x 40 | 75x50
1800 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100x 40 | 100x 40
900 2/M100x40 | 100x50 | 100x40 | 100x40 | 100x 40 [ 100x40 | 75 x50
2700 1200 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40 | 100 x 40
1500 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
900 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45 | 70x 45
2400 1200 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 70x45
1500 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
1800 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
900 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
2700 1200 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
1800 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x 45
Design Windspeed: 51 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 2/100x40 [ 100 x50 | 100x 40 | 100x40 | 75x50 | 75x50 | 75 x50
2400 1200 2/100x40 [ 100 x50 | 100x 50 | 100 x40 | 100x 40 [ 100x40 | 75 x50
1500 2/100x40 [2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 50 | 100 x 40
900 2/100x40 |2/100x40 | 100 x50 | 100 x 40 | 100x 40 | 100 x 40 | 100 x 40
2700 1200 2/100x40 |2/100x40 | 100 x50 | 100 x50 | 100x 40 | 100x 40 | 100x 40
1500 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100 x50 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
900 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35 | 70x45
2400 1200 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 90 x 35
1500 2/120x35 | 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x 35
1800 2/120x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x35 | 90x35 | 90x 35
900 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
2700 1200 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x45 | 90x 35
1500 2/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 80 x 45 90 x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
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TABLE 5 - 53/55
STUDS AT SIDES OF OPENINGS

Design Windspeed: 53 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 Fi14 Fi7
900 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100x 40 | 75x50 | 75x50
2400 1200 2/100x40 [2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 75 x 50
1500 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100x 40 | 100 x 40 | 100 x 40
900 2/100x40 [2/100%40 | 100 x50 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40
2700 1200 2/100x40 [2/100x40 |2/100x40 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40
1500 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x50 | 2/100x40 [2/100x40 | 100 x 50 | 100 x50 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) (mm)
F4 5] F7 F8 F11 Fi14 F17
900 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 70x 45
2400 1200 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 90 x 45 90x45 | 90x35 | 90x 35
1800 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
900 2/90x 35| 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x35 | 90x35
2700 1200 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 90x45 | 90x35
1500 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
Design Windspeed: 55 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 ] F7 F8 F11 Fi4 Fi7
900 2/100x40 | 100 x50 | 100 x40 | 100x 40 | 100%x 40 | 100 % 40 | 100 % 40
2400 1200 2/100x%40 | 2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100 x 40 | 100 x 40
1500 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100 x 40 | 100 x 40
900 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x40 | 100x 40 | 100 x 40
2700 1200 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100 x50 | 100 x 40 | 100 x 40
1500 2/100x50 | 2/100%50 | 2/100x40 | 2/100x40 | 100 x50 | 100 x 50 | 100 x 40
1800 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) (mm)
: F4 5 F7 F8 F11 Fi14 F17
900 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x35 | 90x35 | 90x35
2400 1200 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
1800 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x 35
900 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45 | 90x 35
2700 1200 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1500 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
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TABLE 5 - 57/60
STUDS AT SIDES OF OPENINGS

Design Windspeed: 57 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 F14 F17
900 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 75x50
2400 1200 2/100x40 (2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40
1500 2/100x50 [ 2/100x40 [2/100x40 | 100 x50 | 100 x40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 2/100x50 | 100 x 50 | 100 x 40 | 100 x 40
900 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 40 | 100x 40 | 100 x 40
2700 1200 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100 x 40 | 100 x 40
1800 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) (mm)
F4 5 F7 F8 F11 F14 F17
900 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35
2400 1200 2/90x45 | 2/90x35 | 2/90x35 | 90x35 | 90x45 | 90x35 | 90x35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35
1800 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45 90 x 45
900 2/90 x 45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x 35
2700 1200 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45 90 x 45
1500 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
Design Windspeed: 60 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) {mm)
F4 5 F7 F8 F11 Fi4 F17
900 2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100x 40 | 100x 40 | 100 x 40
2400 1200 2/100x40 [2/100%40 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
1500 2/100x50 | 2/100x40 |2/100%40 | 100x 50 | 100x 40 | 100x 40 | 100 x 40
1800 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40
900 2/100x50 | 2/100x40 |2/100x40 | 100x 50 | 100 x50 | 100x 40 | 100 x 40
2700 1200 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
1800 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 [ 2/100x40 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
{(mm) {mm)
F4 5] F7 F8 F11 F14 F17
900 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x35 | 90x 35
2400 1200 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x45 | 90x 35
1500 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | S0 x 45
900 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
2700 1200 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45
1500 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1800 3/90x45 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35
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Table 5 - 64/69
STUDS AT SIDES OF OPENINGS

Design Windspeed: 64 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
900 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100x 40 | 100 x 40 | 100 x 40
2400 1200 2/100x50 [2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x40 [2/100 x 40| 100x 50 | 100 x50 | 100 x 40
1800 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100 x 50
900 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50 | 100 x 40
2700 1200 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
1500 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
1800 3/100x50 | 3/100x40 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x 35
2400 1200 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90 x 45
1500 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45
1800 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
900 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
9700 1200 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1500 3/90x45 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35
1800 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35
Deslgn Windspeed: 69 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 Fi4 F17
900 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40
2400 1200 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100%40 | 2/100x40 | 2/100x40 | 100 x50 | 100 x 50
1800 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
900 3/100x40 [ 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100 x 50
2700 1200 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
1500 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
1800 - 3/100x50 | 3/100x50 | 3/100x50 | 2/100x50 | 2/100x40 | 2/100x40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)}
F4 F5 F7 F8 F11 Fi4 F17
900 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 35
2400 1200 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1500 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1800 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
900 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
2700 1200 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
1500 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35
1800 4/90x45 | 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45
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Table 5 - 74.5
STUDS AT SIDES OF OPENINGS

Design Windspeed: 74.5 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mmy)
F4 F5 F7 Fa Fi11 Fi4 F17
| 900 3/100x40 |2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x50 | 100 x 40
2400 1200 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
1500 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
1800 - 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
900 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 [ 2/100x40 | 100 x 50
2700 1200 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
1500 - 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40
1800 - - 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 35
2400 1200 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 90 x 45
1500 4/90%x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
1800 4/90x45 | 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35
900 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
2700 1200 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35
1500 - 4/90x45 | 4/90x45 | 3/90x45 | 3/90x35 | 2/80x45 | 2/90x45
1800 - - 4/90x45 | 4/90x45 | 3/90x45 | 3/90x35 | 3/90x35




Table 6

STUDS - INTERNAL LOADBEARING WALLS
For All Design Windspeeds

STUD
SPACING
(mm)

STUD
HEIGHT
(mm)

UNSEASONED

F4 | 7| B | F1

Y F17

2400

75 x 40

2700

100 x 40 | 75 x 50 |

75 x 40

3000

100 x 40

| 75 x 50

450

3300

100 x 50

100 x 40

3600

100 x 75

100 x 50 | 100x40

3900

2/100 x 50 100 x 75

100 x 50

4200

- 2/100 x 50

100 x 75

2400

75 x 50 |

75 x 40

2700

100 x 40 I

75 x 50 | 75x40

3000

100 x 50

100 x 40

600

3300

100 x 75 100 x 50

100 x 40

3600

2/100 x 50 100 x 75

100 x 40

3900

- 2/100 x 50 |

100 x 75

4200

| 100 x 75

STUD
SPACING
(mm)

STUD
HEIGHT
(mm)

SEASONED

F4 | F8 F11

| F14 F17

2400

75x 35

2700

90 x 35 70 x 45

| 70x 35

3000

90 x 45 90 x 35

70 x 45

90 x 70 90 x 45

90 x 35

3600

90 x 90 90 x 70

90 x 45

3800

- 90 x 90

90 x 70

4200

90 x 80

2400

70 x 45 70 x 35

2700

90 x 45 90 x 35

| 70 x 45

3000

90 x 70 90 x 45

90 x 35 | 70x45

600

3300

- 90 x 70

90 x 45

3600

90 x 90

90 x 70 | ooxa4s

3800

90x 70

4200

90 x 90

MNotes .

ii.

Internal studs supporting concentrations of load from roof beams must be double the commen stud taken from
the above table.

Studs are assumed to be not notched.
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Table 7
TOP PLATES - SINGLE OR UPPER STOREY

For All Design Windspeeds

BUILDING|] RAFTER
WIDTH | SPACING UNSEASONED
{mm) {mmy)
Fa Fs | F7 | F8 F11 Fia | F17
75 x 75 50 75
7500 900 e
75 x 75 | 50 x 75
9000 900 1754100 | 50 x 100
BUILDING|] RAFTER
WIDTH | SPACING SEASONED
(mm) (mm)
A | Fs F7 F8 Fi1_| Fi4 F17
70 x 90 45 x 70
7500 900 a0 | =
70 x 70 | 45 x 70
Bado e 70x 90 | 45 x 90
Table 8
BOTTOM PLATES - SINGLE OR UPPER STOREY
For All Design Windspeeds
BUILDING| RAFTER
WIDTH | SPACING UNSEASONED TIMBER
{mm) {mm)
FA | Fs 7 | fm | F1 | Fa F17
75 x 75 50 x 75
7500 900 e
75x 75 | 50 x 75
WO i 75 x 100 | 50 x 100
BUILDING| RAFTER
WIDTH | SPACING SEASONED TIMBER
{mm) {mm)
Fa | Fs F7_| Fs Fi1i | Fa | F17
70 x 90 45 x 70
= i 70x 90 | 45 x 90
70 x 70 | 45 x 70
000 900 70x 90 | 45 x 90

Note
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Table 9 - 49/51/53

LINTELS - SINGLE OR UPPER STOREY

Desigh Windspeed: 49 m/s

BUIDING |OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
{mm) (mm)
F4 B | & B | F11 | R4 F17
900 | 150x50 125 x 50 100 x 50 75 x 50
6000|1200 150 x 50 | 125 x 50 | 100 x 50
1500 150 x 50 125 x 50
1800 175 x 50 150 x 50
900 | 175x50 | 150 x 50 125 x 50 | 100 x 50
s000 1200 | 200x50 | 175x50 | 15050 | 125 x 50
1500 | 200x50 | 175 x50 150 x 50 125 x 50
1800 | 225 x 50 200 x 50 | 175 x 50 150 x 50
Design Windspeed: 51 m/s
BUILDING|OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
{mm) {mm)
F4 s | 7 | 8 | F F14 F17
900 | 125x75 100 x 75 75 x 75
5035 1200 125 x 75 | 100 x 75
1500 125 75 | 100 x 75
1800 | 175x 75 150 x 75 | 125 x 75
900 | 150x 75 125x75 | 100 x 75
o000 11200 [175x75 [150x75| 12575 | 100 x 75
1500 150 x 75 125 x 75
1800 | 200x 75 | 175 x 75 150 x 75
Design Windspeed : 53 m/s
BUILDING|OPENING
WIDOTH | wWiDTH STRESS GRADE OF TIMBER
(mm}) (mm)
F4 s | F7 e | Fi1 | Fa | Fi7
900 | 150 x 50 125 x 50 100 x 50
soo0 11200 | 175x50 150 x 50 125 x 50 | 100 x 50
1500 | 175x 50 150 x 50 | 125 x 50
1800 | 200 x 50 175 x 50 150 x 50
900 | 175x50 150 x 50 125x50 |  100x50
o000 1200 | 200x50 175 x 50 150 x 50 | 125 x 50
1500 | 200 x 50 175 x 50 150 x 50 125 x 50
1800 | 250x50 | 225x50 |  200x 50 | 175 x 50 150 x 50

Page B - 27




Page B - 28

Table 9 - 55/57/60

LINTELS - SINGLE OR UPPER STOREY

Design Windspeed: 55 m/s

BUILDING|OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
(mm) (mm)
FA | F5 7 | B | Fn F14 F17
900 125x 75 100 x 75 100 x 75
6000|1200 150x75 |  150x 75 | 100 x 75
1500 150 x 75 125 x 75 100 x 75
1800 175 x 75 150 x 75 125 x 75
900 150 x 75 125 x 75 100 x 75
o000 1200 | 17575 125 XV x 75 | 100 x 75
1500 275 x 75 150x 75 125 x 75
1800 | 200x 75 150 x 75 150 x 75
Design Windspeed: 57 m/s
BUILDING[OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
(mm) (mm)
F4 F5 7 | Fs F1 | Fa | Fi7
900 | 175x50 | 150x 50 125 x 50 100 x 50
so00 |1200 175 x 50 150 x 50 | 125 x 50 | 100 x 50
1500 175 x 50 150 x 50 125 x 50
1800 | 225 x50 | 200 x 50 175 x 50 150 x 50
900 | 200x50 | 175x 50 150x50 | 125x50 | 100 x50
s000 |1200 | 225x50 | 200x 50 175 x50 | 150 x 50 | 125 x 50
1500 | 225 x50 | 200 x 50 175 x 50 150 x 50
1800 | 275 x50 | 250x 50 | 225 x 50 | 200 x 50 175 x 50
Design Windspeed: 60 m/s
BUILDING|OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
(mm) {mm)
F4 B | F7 B | Fi1 Fl4 | F17
900 | 150x75 125 x 75 100 x 75
6000|1200 150 x 75 125 x 75 | 100 x 75
1500 150 x 75 125 x 75
1800 | 200 x 75 175 x 75 150 x 75
900 | 175x75 150 x 75 125 x 75 100 x 75
0000 | 1200 |200x75 [175x75 150 x 75 125 x 75 100 x 75
1500 | 200x75 | 175x 75 150 x 75 125 x 75
1800 | 225x75 | 200x 75 175x 75 | 150 x 75




Table

64/69/74.5

LINTELS - SINGLE OR UPPER STOREY

Design Windspeed: 64 m/s

BUILDING|OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
{mm) (mm) ;
F4 s | B B | F11 | Fi4 F17
900 | 150x75 125 x 75 100 x 75
6000|1200 | 175x75 150 x 75 125 x 75 | 100 x 75
1500 | 175x75 150 x 75 125 x 75
1800 | 200 x 75 175 x 75 150 x 75
900 175 x 75 | 150 x 75 125 x 75 | 100 x 75
s000 1200 | 20075 175 x 75 150x 75 | 125 x 75 100 x 75
1500 | 200 x 75 175 x 75 150 x 75 125 x 75
1800 | 250x75 | 225x 75 | 200x 75 175x 75 150 x 75
Design Windspeed: 69 m/s
BUILDING[OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
{mm) {mm)
F4 F5 7 | Fs Fi1 | W4 | F17
900 |175x75 | 150x75 125 x 75 100 x 75
6000|120 175 x 75 150 x 75 | 125 x 75 100 x 75
1500 175 x 75 150 x 75 125 x 75
1800 | 225x75 | 200x 75 175x 75 150 x 75
900 |200x75|175x75 150 x 75 | 125 x 75 | 100x75
o000 |1200 [225x75 [200x75 | 17575 150x75 |  125x75
1500 |225x75 | 200x75 | 175x 75 150 x 75
1800 | 275x75 | 250x 75 | 225 x 75 | 200x 75 | 175x 75
Design Windspeed: 74.5 m/s
BUILDING|OPENING
WIDTH | WIDTH STRESS GRADE OF TIMBER
mm) | (mm)
F4 B | F7 FB | Fn Fi4 | F17
900 175 x 75 150 x 75 125 x 75 100 x 75
o 1200 |200x75 | 175x 75 150 X 75 | 125 x 75 100 x 75
1500 20075 | 175x 75 150 x 75 125 x 75
1800 | 225x75 200 x 75 175 x 75 150 x 75
900 |225x75 | 200x75 | 175x75 150 x 75 | 125 x 75
9000|1200 |250x75 | 225x 75 | 200x 75 175x 75 | 15075 | 125x75
1500 | 250x 75 | 225x 75 | 200 x 75 175 x 75 150 x 75
1800 | 300x75 | 250x 75 | 225 x 75 200 x 75 | 175x75
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RAFTER TABLES

FIGURE B8.3.1

TABLE B8.3.1 APPROPRIATE TABLES FOR RAFTERS

APPROPRIATE ASPECT RATIO ROOF PITCH
TABLE h/'d o
0.25 1589, 20°, 25°
10 -1 0.5 20°, 25°
1.0 25°
0.25 10°
10-2 05 15°
1.0 20°
0.5 10°
10-3 1.0 15°
10-4 1.0 10°

Note Span of rafter is measured along the length of the rafter.
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ASPECT RATIO | ROOF PITCH
Table 10 - 1 - 49 e (degrees)
RAFTERS 0.25 15 20 25
0.5 20 25
1.0 25
Design Windspeed: 49 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 Fi7
3000 175x 50 [ 150x 50 | 150 x50 | 150x 50 | 125x50 | 125% 50 | 125 x 50
3600 175x50 [ 175x 50 | 175x50 | 175x 50 | 150 x50 | 150 x 50 | 150 x 50
900 4200 225 x50 | 200x 50 | 200x50 | 200%x 50 | 175x 50 | 175x 50 175 x 50
4800 250 x50 | 225x 50 | 225x50 | 200x 50 | 200% 50 | 200x 50 | 175 x 50
5400 275x50 | 250x 50 | 250 x50 | 225x 50 | 225 x50 | 225x 50 | 200 x 50
3000 | 175x50 | 175x50 | 150 x50 | 150x 50 | 150 x50 | 150 x 50 | 125 x 50
3600 200 x50 | 200x 50 | 200x50 | 175%50 | 175x50 | 175x 50 150 x 50
1200 4200 | 225x50 | 225x50 | 225 x50 | 200x 50 | 200 x50 | 200x 50 | 175 x50
4800 275x 50 | 250x 50 | 250 x 50 | 225x 50 | 225 x50 | 225 x 50 | 200 x 50
5400 300 x50 | 275x 50 | 275 x50 | 250x 50 | 250 x 50 | 250x 50 | 225 x 50
3000 200x50 | 175x50 | 175 x50 | 150x50 | 150 x50 | 150 x 50 150 x 50
3600 225 x50 | 200x 50 | 200 x50 | 200x50 | 175x 50 | 175 x 50 175 x 50
1500 4200 | 250 x50 | 250x 50 | 225 x 50 | 225x 50 | 200 x 50 | 200 x 50 | 200 x 50
4800 | 275x50 | 275x50 | 275 x50 | 250x 50 | 250x 50 | 225 x50 | 225 x 50
5400 - 300x 50 | 300x50 | 275x 50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 §] F7 F8 F11 Fi14 Fi7
3000 170x45 | 140x45 | 140x45 | 120x 45 | 120x 45 | 120 x 45 120 x 45
3600 170x45 |170x45 [ 140x45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45
900 4200 | 190x45 | 170x45 | 170x45 | 170x 45 | 170x 45 | 140x 45 | 140 x 45
4800 | 220x45 | 220x45 | 190x45 | 190x 45 | 170x45 | 170x 45 | 170 x 45
5400 | 240x45 | 220x45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 170x45 | 170x 45 | 140x 45 | 140x45 | 120x45 | 120x 45 | 120 x 45
3600 190x45 | 170x45 | 170x45 | 170x 45 | 140x 45 | 140 x 45 | 140 x 45
1200 4200 | 220x45 | 190x 45 | 190x45 | 170x 45 | 170x 45 | 170x 45 | 170 x 45
4800 240x 45 | 220x 45 | 220 x 45 | 220x 45 | 190x 45 | 190x 45 | 170 x 45
5400 | 270x45 | 240x 45 [ 240 x45 | 220x 45 | 220 x 45 | 220 x 45 | 190 x 45
3000 190x45 | 170x45 | 140x45 | 140x 45 | 140x 45 | 120x45 | 120 x 45
3600 220x45 [ 190x 45 | 170x45 | 170x 45 | 170x 45 | 170x 45 | 140 x 45
1500 4200 | 240x45 | 220x45 | 190x 45 | 190x 45 | 190x 45 | 170x 45 | 170 x 45
4800 |270x45 | 240x 45 | 220x 45 | 220 x54 | 220 x 45 | 190 x 45 | 190 x 45
5400 - 270x45 | 270x45 | 240x 45 | 240 x 45 | 220x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 1 - 51 '1;255 1-‘;0 22525
RAFTERS 1.0 o8
Design Windspeed: 51 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 150x 50 | 150 x50 | 150 x50 | 150 x50 | 125x 50 | 125 x50 | 125x 50
3600 175%50 | 175 x50 | 177550 | 175x 50 | 150 x50 | 150 x50 | 150 x 50
a00 4200 225 x50 | 200x50 | 200x50 | 200 x50 | 175x 50 | 175 x 50 175x 50
4800 250x 50 | 225 x50 | 225 x50 | 200 x 50 | 200 x50 | 200x 50 | 175x 50
5400 |275x50 | 250 x50 | 250 x 50 | 225 x 50 | 225 x 50 | 225 x 50 | 200 x 50
3000 175x 50 | 175 %50 | 150x 50 | 150 x50 | 150x 50 | 150 x50 | 125 x 50
3600 200x 50 | 200x50 | 200x50 | 175x50 [ 175x 50 | 175x 50 | 150 x 50
1200 4200 | 225x50 | 225x50 | 226 x50 | 200 x50 | 200x 50 | 200 x50 | 175 x 50
4800 275x 50 | 250 x50 | 250 x50 | 225 x 50 | 225 x 50 | 225 x 50 | 200 x 50
5400 300x 50 | 275 x50 | 275x50 | 250 x 50 | 250 x 50 | 250 x 50 | 225 x 50
3000 |200x50 | 175x50 | 175%50 | 150x 50 | 150x 50 | 150 x50 | 150x 50
3600 225 x50 | 200 x50 | 200x50 | 200x50 | 175x 50 | 175x50 | 175x 50
1500 4200 | 250x50 | 250 x50 | 225x 50 | 225 x50 | 200x 50 | 200 x 50 | 200 x 50
4800 | 275x50 | 275x50 | 275x 50 | 250 x 50 | 250 x 50 | 225 x 50 | 225 x 50
5400 - 300 x50 | 300x50 | 275 x50 | 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING] SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 Fi17
3000 | 170x45 | 140x 45 | 140x 45 | 120x 45 [ 120x 45 | 120x 45 | 120x 45
3600 170x 45 | 170x45 | 140x 45 | 140x 45 | 140x 45 | 120x45 | 120x 45
900 4200 | 190x45 | 170x 45 | 170x 45 | 170x45 | 170x 45 | 140x 45 | 140x 45
4800 |220x45 | 220x45 | 190x 45 | 190x 45 [ 170x 45 | 170 x 45 170 x 45
5400 240x 45 | 220 x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 190 x 45
3000 170x 45 | 170x45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45 | 120x 45
3600 190x 45 | 170x45 | 170x 45 | 170x 45 | 140x 45 | 140 x 45 140 x 45
1200 4200 | 220x45 | 190x45 | 190x 45 [ 170x 45 | 170x 45 | 170x45 | 170x 45
4800 240x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45 170 x 45
5400 270x 45 | 240 x 45 | 240x 45 | 220x 45 | 220x 45 | 220 x 45 | 190 x 45
3000 190x 45 | 170x45 | 140x 45 | 140 x 45 | 140x 45 120x 45 | 120x 45
3600 |220x45 | 190x 45 | 170x 45 | 170x 45 | 170x 45 | 170x 45 | 140x 45
1500 4200 | 240x45 |220x45 | 190x 45 | 190x45 | 190x 45 | 170x 45 | 170x 45
4800 | 270x 45 | 240x45 | 220x 45 | 220 x 45 [ 220x 45 | 190x 45 | 190x 45
5400 - 270 x 45 | 270x 45 | 240 x 45 | 240x 45 | 220 x 45 | 220x 45
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ASPECT RATIO | ROOF PITCH
Table 10 - 1 - 53 ye )
RAFTERS 0.25 15 20 25
0.5 20 25
1.0 25
Design Windspeed: 53 m/s
RAFTER | RAFTER
SPACING | SPAN UNSEASONED
(mm) (mm)
F4 s F7 F8 F11 Fi4 Fi7
3000 | 175x50 | 150x50 | 150 x50 | 150x 50 | 125x50 | 125x 50 | 125 x 50
3600 175 x50 | 175x 50 | 175x50 | 175% 50 | 150 x50 | 150 x 50 | 150 x 50
900 4200 | 225x50 | 200x 50 | 200 x50 | 200x50 | 175x50 | 175x50 | 175 x 50
4800 | 250x50 | 225x50 | 225 x50 | 200x 50 | 200 x50 | 200x 50 | 175 x 50
5400 | 275x50 | 250x 50 | 250 x50 | 225x 50 | 225 x 50 | 225 x 50 | 200 x 50
3000 175x50 | 175x50 | 150x 50 | 150x 50 | 150 x 50 | 150 x 50 | 125 x 50
3600 | 200x50 | 200x 50 | 200x50 | 175%50 | 175 x50 | 175x50 | 150 x 50
1200 4200 | 225x50 | 225x50 | 225x 50 | 200x 50 | 200 x50 | 200x 50 | 175 x 50
4800 | 275x50 | 250x50 | 250 x50 | 225x 50 | 225 x50 | 225 x 50 | 200 x 50
5400 | 300x50 | 275%x 50 | 275 x50 | 250 x 50 | 250 x 50 | 250 x 50 | 225 x 50
3000 200x50 | 175x 50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 150 x 50
3600 225x50 | 200x 50 | 200 x50 | 200x50 | 175x50 | 1775x50 | 175 x 50
1500 4200 | 250x50 | 250x 50 | 225x 50 | 225x 50 | 200 x50 | 200x 50 | 200 x 50
4800 275 x50 | 275x50 | 275x 50 | 250x 50 | 250 x50 | 225 x50 | 225 x 50
5400 - 300x50 | 300x50 | 275x50 | 275 x50 | 250x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 5] F7 ] F11 F14 F17
3000 170 x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120%x 45 | 120 x 45
3600 170x45 | 170x 45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45
Q00 4200 190x 45 | 170x 45 | 170x45 | 170x 45 | 170x45 | 140x 45 | 140 x 45
4800 220 x 45 | 220x 45 | 190x 45 | 190x 45 | 170x45 | 170x 45 | 170 x 45
5400 | 240x45 | 220x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 170x 45 [ 170x 45 | 140x45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 | 190x45 | 170x45 | 170x45 | 170x 45 | 140x 45 | 140x 45 | 140 x 45
1200 4200 |220x45 | 190x 45 | 190x45 | 170x 45 | 170x 45 | 170x 45 | 170 x 45
4800 270x 45 | 220x 45 | 220x45 | 220x 45 | 190x 45 | 190x 45 | 170 x 45
5400 | 290x45 | 270x 45 | 240x 45 | 220x 45 | 220%x 45 | 220x 45 | 190 x 45
3000 180x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45
3600 220x45 | 190x 45 [ 170x45 | 1770%x 45 | 170x 45 | 170x 45 | 140 x 45
1500 4200 | 270x45 | 220x 45 |220x45 | 190x 45 | 190x 45 | 170x 45 | 170 x 45
4800 1290x45 | 270x45 | 220x 45 | 220 x54 | 220x 45 | 190x 45 | 190 x 45
5400 - 290x45 | 270x 45 | 240x 45 | 240x 45 | 220x 45 | 220 % 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 1 - 55 %255 1520225 %
RAFTERS 10 P
Design Windspeed: 55 m/s
RAFTER | RAFTER
SPACING|] SPAN UNSEASONED
(mm) (mm)
F4 5] F7 F8 Fi1 Fi4 Fi17
3000 150 x50 | 15050 | 150 x50 | 150x 50 | 125x50 | 125x 50 | 125 x 50
3600 | 175x50 | 175x50 | 175x50 | 175%50 | 150 x50 | 150 x 50 | 150 x 50
900 4200 |225x50 | 200x50 | 200x50 | 200x 50 | 175x50 | 175x50 | 175x 50
4800 250 x50 | 225x50 | 225x50 | 200x 50 | 200 x50 | 200x50 | 175 x50
5400 |275x50 | 250x 50 | 250 x50 | 225x 50 | 225 x50 | 225 x 50 | 200 x 50
3000 | 175x50 | 175x50 | 150 x50 | 150x 50 | 150 x50 | 150x 50 | 125 x 50
3600 200x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50 | 150 x 50
1200 4200 | 225x50 | 225 x50 | 225x 50 | 200 x50 | 200 x 50 | 200x 50 | 175 x 50
4800 | 275 x50 | 250x50 | 250 x50 | 225 x50 | 225 x 50 | 225 x 50 | 200 x 50
5400 300x50 | 275x50 | 275x50 | 250x 50 | 250 x 50 | 250 x 50 | 225 x 50
3000 200x50 | 1775%x50 | 1775x50 | 150x 50 | 150 x50 | 150 x50 | 150 x 50
3600 225 x50 | 200x50 | 200x 50 | 200x50 | 175x50 | 175x50 | 175 x 50
1500 4200 275 x50 | 250x 50 | 225 x50 | 225x 50 | 200 x50 | 200 x 50 | 200 x 50
4800 | 300x50 | 275x50 | 275 x50 | 250x 50 | 250 x50 | 225 x 50 | 225 x 50
5400 - 300x50 | 300x50 | 275x 50 | 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 > F7 F8 F11 Fi4 F17
3000 170%x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
3600 170x45 | 170%x 45 | 140 x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 290x 45 | 170x 45 | 170 %45 | 170x 45 | 170x 45 | 140x 45 | 140 x 45
4800 | 220x45 | 220x45 [ 190x45 | 190x 45 | 170x 45 | 170x 45 | 170 x 45
5400 | 240x45 | 220x45 | 220x45 | 220x 45 | 220x 45 | 190x 45 | 190x 45
3000 170x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 220x45 | 190% 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45 | 140 x 45
1200 4200 | 240x45 | 220x45 | 190x45 | 170x 45 | 170x 45 [ 170x 45 | 170x 45
4800 270x 45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45 | 170x 45
5400 200x 45 | 270x 45 | 240x 45 | 220x 45 | 220 x 45 | 220x 45 | 190 x 45
3000 100 x 45 | 1770x 45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 [ 120 x 45
3600 240x 45 | 220x 45 | 190x45 | 170x45 [ 170x45 | 170x 45 | 140x 45
1500 4200 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 190x45 | 170x 45 | 170 x 45
4800 | 290x45 | 270x45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
5400 - 200x 45 | 270 x 45 | 240x 45 | 240 x 45 | 220x 45 | 220 x 45

Page B - 34




ASPECT RATIO | ROOF PITCH
Table 10 - 1 - 57 nld (degreee)
RAFTERS 0.25 5 20 5
0.5 20 25
1.0 25
Design Windspeed: 57 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) | (mm)
F4 =] F7 F& F11 Fi4 F17

3000 175x50 | 150x 50 | 150x 50 | 150x50 | 125%50 | 125x50 | 125 x50
3600 175x50 | 175x50 | 175x50 | 175x 50 | 150 x50 | 150 x 50 | 150 x 50
900 4200 | 225x50 | 200x50 | 200x50 | 200x50 | 175%50 | 177550 | 175 x 50
4800 | 250x50 | 225x50 | 225x50 | 200x 50 | 200 x50 | 200x 50 | 175 x 50
5400 275 x50 | 250x 50 | 250 x50 | 225 x50 | 225 x50 | 225 x 50 | 200 x 50
3000 17550 | 175x 50 | 150 x50 | 150x 50 | 150 x50 | 150 x 50 | 125 x 50
3600 225x50 | 200x50 | 200 x50 | 175x50 | 175x50 | 175x 50 | 150 x 50
1200 4200 250 x50 | 225x50 | 225x50 | 200x50 | 200x50 | 200x 50 | 175 x50
4800 | 275x50 | 250 x50 | 250 x50 | 225x 50 | 225 x 50 | 225 x 50 | 200 x 50
5400 300x50 | 275x50 | 275x50 | 250x 50 | 250 x 50 | 250 x 50 | 225 x 50
3000 200x50 | 175x50 | 175x50 | 15050 | 150 x 50 | 150 x 50 | 150 x 50
3600 250 x50 | 225x50 | 200 x50 [ 200x50 | 175x50 | 175%50 | 175 x50
1500 4200 | 275x50 | 250x50 | 225 x50 | 225x 50 | 200 x 50 | 200 x 50 | 200 x 50
4800 - 275 x50 | 275x 50 | 250x 50 | 250 x50 | 225 x 50 | 225 x 50
5400 - 300x50 [ 300x50 | 275x50 | 275 x50 | 250x 50 | 250 x 50

RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) {mm)

F4 F5 F7 F8 F11 F14 F17

3000 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120 x 45
3600 190x 45 | 170x 45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45
900 4200 | 220x45 [ 190x 45 | 170x 45 | 170x45 | 170x 45 | 140 x 45 | 140 x 45
4800 240x 45 | 220x 45 | 190x45 | 190x 45 | 170x 45 | 170x 45 | 170 x 45
5400 270%x 45 | 240x 45 | 220x 45 | 220x 45 | 220 x 45 | 190x 45 | 190 x 45
3000 190x45 | 170x45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 | 220x45 | 190x45 | 170x 45 | 170x 45 | 140% 45 [ 140x 45 | 140 x 45
1200 | 4200 |240x45 | 220x45 | 190x45 | 170x45 | 170 x45 | 170x 45 | 170 x 45
4800 270x 45 | 240x 45 [ 220x 45 | 220x 45 | 190%x 45 | 190x 45 | 170 x 45
5400 - 270x 45 | 240x 45 | 220x 45 | 220 x 45 | 220x 45 | 190 x 45
3000 220x45 | 190x 45 | 170x 45 | 140x 45 | 140 x 45 | 120x 45 | 120 x 45
3600 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45 | 140 x 45
1500 4200 270x45 | 240x 45 | 220x 45 | 190x 45 | 190x 45 | 170x 45 | 170 x 45
4800 - 270x 45 | 240x 45 | 220 x54 | 220x 45 | 190x 45 | 190 x 45
5400 - - 270x45 [ 240x 45 | 240 x 45 | 220x 45 | 220 x 45
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ASPECTRATIO | ROOF PITCH
h/d (degrees)
Table 10 - 1 - 60 %255 15202;35
RAFTERS 1.0 25
Design Windspeed: 60 m/s
RAFTER | RAFTER
SPACING|] SPAN UNSEASONED
(mm) | (mm)
F4 F5 F7 F8 F11 Fi14 F17
3000 175x 50 | 150x50 | 150x 50 | 150 x50 | 125x 50 | 125 x50 | 125 x 50
3600 | 200x50 | 175x50 | 1775%x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 225x 50 | 200x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175 x 50
4800 | 250x50 |225x50 | 225x50 | 200x50 | 200 x50 | 200x 50 | 175 x 50
5400 275x50 | 250x 50 | 250x 50 | 225 x50 | 225x 50 | 225 x 50 | 200 x 50
3000 |200x50 |175x50 | 150x50 | 150x 50 | 150 x50 | 150 x50 | 125 x 50
3600 225x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175 x50 | 150 x 50
1200 4200 275x50 | 225x50 | 225%x 50 | 200x50 | 200x 50 | 200 x50 | 175x 50
4800 300x50 | 275x50 | 250x 50 | 225 %50 | 225x 50 | 225 x 50 | 200 x 50
5400 - 300x50 | 275x50 | 250 x50 | 250x 50 | 250 x50 | 225 x 50
3000 225%x 50 | 200x50 | 175x50 | 150 x50 | 150x 50 | 150 x 50 | 150 x 50
3600 250x 50 | 225x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50
1500 4200 | 300x50 |275x50 | 250x 50 | 225 x50 | 200x 50 | 200 x 50 | 200 x 50
4800 - 300x50 | 275x50 | 250 x50 | 250 x 50 | 225 x 50 | 225 x 50
5400 - - 300x50 | 275 x50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 F5 F7 F8 Fi1 Fi4 F17
3000 170%x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
3600 190x 45 | 170x45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
Q00 4200 | 220x45 | 190x45 | 170x 45 | 170x45 | 170x45 | 140x 45 | 140x 45
4800 240 %45 | 220x 45 | 190x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45
5400 | 270x45 |240x45 | 220x45 | 220x45 | 220x 45 | 190x 45 | 190 x 45
3000 190x 45 | 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 220x45 | 220x45 | 190x45 | 170x 45 | 140x 45 | 140x 45 | 140x 45
1200 4200 | 270x45 |240x 45 | 220x 45 | 190x 45 | 170x45 | 170x 45 | 170x 45
4800 | 290x45 [270x45 | 240x45 | 220x 45 | 190x 45 | 190x 45 | 170x 45
5400 - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 220x 45 | 190 x 45
3000 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x 45
3600 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
1500 4200 | 290x45 |270x 45 | 240x 45 | 220x 45 | 190x45 | 170x45 | 170x 45
4800 - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 190x 45
5400 - - 290 x 45 | 270x 45 | 240x 45 | 220x 45 | 220 x 45




| ASPECTRATIO | ROOF PITCH
h/d (degreas)
Table 10 - 1 - 64 ‘;255 15202:525
RAFTERS 1.0 25
Design Windspeed: 64 m/s
RAFTER | RAFTER
SPACING] SPAN UNSEASONED
(mm) | (mm)
F4 > F7 F8 F11 Fi4 Fi17
3000 175x50 | 175x50 | 150 x50 | 150x50 | 125x 50 | 125x 50 | 125 x 50
3600 |200x50 | 20050 | 175x50 | 175x50 | 150 x50 | 150x 50 | 150 x 50
900 4200 |} 250x50 | 225x 50 | 200x 50 [ 200x50 | 175x50 | 175x50 | 175 x 50
4800 275x50 | 250 x50 | 225%50 | 200%x 50 | 200 x50 | 200x 50 | 175 x 50
5400 | 300x50 [ 275x50 | 250x 50 | 225% 50 | 225 x 50 | 225x 50 | 200 x 50
3000 |200x50 | 200x50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 125 x 50
3600 250 x50 | 225x 50 | 200 x50 | 175x50 | 175x50 | 175x50 | 150 x 50
1200 4200 | 275x50 | 250x 50 | 250 x50 | 200x 50 | 200 x50 | 200x 50 | 175 x 50
4800 - 275x 50 | 250 x 50 | 225x 50 | 225 x 50 | 225 x 50 | 200 x 50
5400 - - 275x50 | 250 x50 | 250 x50 | 250 x 50 | 225 x 50
3000 250x 50 | 225x50 | 200x50 | 175x50 | 150 x50 | 150% 50 | 150 x 50
3600 | 275x50 | 250x50 | 225x50 | 200x50 | 175x50 | 175x50 | 175 x50
1500 4200 - 275x 50 | 250 x50 | 225 x50 | 200 x50 | 200 x 50 | 200 x 50
4800 - - 275x50 | 250x50 | 250x 50 | 225x 50 | 225 x 50
5400 - - - 275x 50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 > F7 F8 F11 Fi4 F17
3000 170x45 [ 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120 x 45
3600 [220x45 | 190x 45 | 170x45 | 140x 45 | 140x 45 | 120x 45 | 120 x 45
900 4200 | 240x45 | 220x45 | 190x 45 | 170x45 | 170x 45 | 140x 45 | 140 x 45
4800 270x45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170 x 45
5400 290x45 | 270x 45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 |220x45 [ 190x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 240 x45 | 220x45 | 190%x 45 | 170x 45 | 140x 45 | 140x 45 | 140 x 45
1200 4200 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170 x 45
4800 - 270x45 | 240x45 | 220x 45 | 190x 45 | 190x 45 | 170 x 45
5400 - - 270 %45 | 240x 45 | 220 x 45 | 220x 45 | 190 x 45
3000 | 240x45 | 220x 45 | 190x 45 [ 170x 45 | 1770x 45 | 120x 45 | 120x 45
3600 | 270x45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
1500 4200 - 290x 45 | 270x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
4800 - - 200x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
5400 - - - 290x 45 | 270x 45 | 220x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 1 - 69 %255 1520302525
RAFTERS 1.0 o5
Design Windspeed: 69 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 Fa F11 F14 F17
3000 200x50 | 175x50 | 150x50 | 150 x50 | 125x 50 | 125 x50 | 125x 50
3600 225% 50 | 200x50 | 175x50 | 175x 50 | 150x 50 | 150 x50 | 150 x 50
900 4200 | 275x50 | 225x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 300x50 | 275x50 | 250x 50 | 200 x50 | 200x 50 | 200 x50 | 175 x 50
5400 - 300x50 | 275x 50 | 225 x50 | 225 x50 | 225 x 50 | 200x 50
3000 225%x50 | 20050 | 175x50 | 175x50 | 150x 50 | 150x50 | 125x 50
3600 || 275x50 | 250x50 | 225x50 | 200x50 | 175x 50 | 175x50 | 150x 50
1200 4200 | 300x50 |275x50 | 250x 50 | 225x 50 | 200x 50 | 200 x50 | 175x 50
4800 - 300x50 | 275x 50 | 250 x50 | 225x 50 | 225 x50 | 200 x 50
5400 - - 300x50 | 275 x50 | 250x 50 | 250 x 50 | 225 x 50
3000 250x50 | 225x50 | 200x50 | 175x50 [ 175x 50 | 150 x50 | 150 x 50
3600 300x50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 175x50 | 175x 50
1500 4200 - 300 x50 [ 275x 50 | 250 x50 | 225 x 50 | 200 x 50 | 200 x 50
4800 - - 300x50 | 275%x 50 | 250x 50 | 225 x50 | 225 x 50
5400 - - - 300 x50 | 275x 50 | 250 x50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) | (mm)
F4 F5 F7 Fa Fi1 Fi4 F17
3000 190x 45 [ 170%x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 | 220x45 | 190x45 | 1770x45 | 170x 45 | 140x45 | 140x45 | 120x 45
900 4200 | 270x45 | 220x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
4800 |290x45 |270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
5400 - 290x 45 | 270x 45 | 240x 45 [ 220x 45 | 190 x 45 | 190 x 45
3000 |220x45 |190x45 [ 170x45 [ 170x 45 | 140x 45 | 120x 45 | 120x 45
3600 |270x45 |240x45 | 220%45 [ 190x 45 | 170x 45 | 140x 45 | 140x 45
1200 4200 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x45 | 170x 45
4800 - - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - - 270x 45 | 240x 45 | 220 x 45 | 220 x 45
3000 |270x45 |220x45 | 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
3600 |290x45 [270x45 | 240x 45 | 220x45 | 190x 45 [ 170x 45 | 170x 45
1500 4200 - - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 190x 45
4800 - - - 270x 45 | 240x 45 | 220x 45 | 190x 45
5400 - - - - 270x 45 | 240x 45 | 220x 45
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ASPECT RATIO | ROOF PITCH
hid (degreas)
Table 10 - 1 - 74.5 %—255 152023525
RAFTERS 1.0 25
Design Windspeed: 74.5 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 s F7 F8 F11 Fi4 Fi7
3000 |200x50 | 200x50 | 175x50 | 150x50 | 125 x50 | 125x 50 | 125 x 50
3600 | 250x50 | 225x 50 | 200x50 | 175x 50 | 150 x 50 | 150 x 50 | 150 x 50
800 4200 | 275x50 | 250x 50 | 225x50 | 200x 50 | 175x 50 | 175x50 | 175 x 50
4800 - 275x50 | 250 x50 | 225x50 | 200x50 | 200x 50 | 175 x'50
5400 - - 275 x50 | 250x 50 | 225 x50 | 225 x 50 | 200 x 50
3000 | 250x50 |225x50 | 200x50 | 175x 50 | 150 x50 | 150x 50 | 125 x 50
3600 300x50 | 250x 50 | 225x50 | 200x 50 | 175x50 | 175x 50 | 150 x 50
1200 4200 - 300x50 | 275x50 | 225x 50 | 200x 50 | 200x50 | 175 x 50
4800 - - 300x50 | 275x 50 | 225 x50 | 225x 50 | 200 x 50
5400 - - - 300x 50 | 275 x50 | 250x 50 | 225 x 50
3000 | 275x50 | 250x 50 | 225x 50 | 200X 50 | 175 x50 | 150x 50 | 150 x 50
3600 - 300x50 | 275x50 | 225x 50 | 200x50 | 175x 50 | 175 x50
1500 4200 - - 300x50 | 275x 50 | 225 x50 | 200x 50 | 200 x 50
4800 - - - 300x50 | 275x50 | 225x 50 | 225 x 50
5400 - - - 300 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 |220x45 | 190x45 | 170x 45 | 140%x 45 | 120x 45 | 120x 45 | 120 x 45
3600 |240x45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 140 x 45
900 4200 | 290x45 | 240x45 | 220x 45 | 220x 45 | 170x 45 | 170x 45 | 170 x 45
4800 - 290x 45 | 270x 45 | 220x 45 | 220x 45 | 170%x 45 | 170 x 45
5400 - - 290 x45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
3000 240x45 | 220x 45 | 190x45 | 170x 45 | 170x 45 | 140x 45 | 120 x 45
3600 | 290x45 | 270x45 | 220x 45 | 220x 45 | 170x 45 | 170x 45 | 140 x 45
1200 4200 - 290x 45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
4800 - - 290 x45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45
5400 - - - 290x 45 | 270x 45 | 240x 45 | 220 x 45
3000 270x45 | 240x 45 | 220x45 | 190x 45 | 170x45 [ 170x 45 | 140 x 45
3600 - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
1500 4200 - - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45
4800 - - - 200x 45 | 270x 45 | 240x 45 | 220 x 45
5400 - - - - 290 x50 | 270x 45 | 240 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
0.25 10
Table 10 - 2 - 49 3 i
RAFTERS
Design Windspeed: 49 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 Fi17
3000 175x50 | 150 x50 | 150x50 | 150 x50 | 125x 50 | 125 x50 | 125x 50
3600 175%x50 | 175x50 | 175x50 | 175x50 | 150x 50 | 150 x 50 | 150 x 50
Q00 4200 |225x50 | 200x50 | 200x50 | 200 x50 | 175x 50 | 175x 50 | 175x 50
4800 | 250x50 | 225x50 | 225x 50 | 200x 50 | 200 x50 | 200 x50 | 175 x 50
5400 275x 50 | 250 x50 | 250x 50 | 225 x50 | 225 x 50 | 225 x 50 | 200 x 50
3000 175x50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 150 x50 | 125x 50
3600 200x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x50 | 150x 50
1200 | 4200 |225x50 |225x50 | 226x50 | 200x50 | 200x 50 | 200X 50 | 175x 50
4800 275x 50 | 250 x50 | 250x 50 | 225 x50 | 225 x 50 | 225 x 50 | 200 x 50
5400 | 300x50 |275x50 | 275x 50 | 250 x 50 | 250 %50 | 250 x 50 | 225 x 50
3000 200x50 | 175x50 | 1775x%50 | 150x50 | 150x 50 | 150 x 50 | 150 x 50
3600 [ 225x50 | 200x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50
1500 | 4200 |275x50 | 250 x50 | 225x 50 | 225 x50 | 200 x 50 | 200 x 50 | 200x 50
4800 [ 300x50 | 275x50 | 275x50 | 250 x50 | 250 % 50 | 225 x50 | 225x 50
5400 - 300 x50 | 300x50 | 275x50 [ 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 | 170x45 | 140x45 | 140x 45 | 120x 45 | 120x 45 [ 120x45 | 120x 45
3600 170x 45 | 170x 45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
800 4200 190x 45 | 170x45 | 170x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45
4800 | 220x45 | 220x45 | 190x 45 | 190x 45 | 170%x 45 | 170x 45 | 170x 45
5400 | 270x45 | 220x45 [ 220x 45 | 220x 45 | 220x 45 | 180x 45 | 190x 45
3000 170x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 [220x45 [ 170x45 | 170x45 | 170x 45 | 140x 45 | 140x 45 | 140x 45
1200 4200 [ 240x45 |220x45 | 190x45 | 170x45 | 170x 45 [ 170x 45 | 170x 45
4800 270x 45 | 240%x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45 | 170x 45
5400 290 x 45 | 270x45 | 240x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45
3000 190x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
3600 |220x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45 | 140x 45
1500 4200 | 270x 45 | 240x 45 | 220x 45 | 190 x 45 | 190x 45 | 170x 45 | 170x 45
4800 |290x45 | 270x45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45
5400 - 290x 45 | 270x 45 | 240x 45 | 240x 45 | 220x 45 | 220x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 2 - 51 %255 ::
RAFTERS 1.0 20
Design Windspeed: 51 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 F14 Fi7
3000 175x 50 | 150 x50 | 150x50 | 150x50 | 125x50 | 125x 50 | 125 x 50
3600 175x 50 | 175 x50 | 175x50 | 175x50 | 150x 50 | 150 x 50 | 150 x 50
900 4200 225%x 50 | 200x50 | 200x 50 | 200x50 | 175x50 | 175x 50 | 175x 50
4800 |250x50 | 225x50 | 225x50 | 200x50 | 200x50 | 200x 50 | 175x 50
5400 | 275x50 | 250x50 | 250x 50 | 225 x50 | 225x 50 | 225 x 50 | 200 x 50
3000 175%x50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 150x 50 | 125 x 50
3600 225x 50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x50 | 150x 50
1200 4200 250x50 | 225x50 | 225x50 | 200 x50 | 200x50 | 200 x50 | 175x 50
4800 275x50 | 250x50 | 250x 50 | 225 x50 | 225x 50 | 225 x 50 | 200 x 50
5400 - 275x50 | 275x50 | 250 x50 | 250x 50 | 250x 50 | 225 x 50
3000 200x50 | 200x50 | 175x50 | 150 x50 | 150x 50 | 150 x50 | 150 x 50
3600 250x 50 | 225x50 | 200x 50 | 200x50 | 175x50 | 177550 | 175x 50
1500 4200 | 275x50 | 250x50 | 225x 50 | 225x 50 | 200x 50 | 200 x 50 | 200 x 50
4800 | 300x50 | 275x50 | 275x 50 | 250x 50 | 250x 50 | 225 x50 | 225 x 50
5400 - 300x50 | 300x50 | 275x50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 | 170x45 | 140x45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
3600 190x 45 | 170x45 | 140x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 | 220x45 | 190245 | 170x 45 | 170x45 | 170x 45 | 140x 45 | 140 x 45
4800 240x 45 | 220x45 | 190x 45 [ 190x 45 | 170x 45 [ 170x 45 | 170x 45
5400 270x45 | 240x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 190x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 220x 45 | 190x 45 | 170x 45 [ 170x 45 | 170x 45 | 140 x 45 | 140 x 45
1200 4200 | 240x45 | 220x45 | 190x 45 | 170x45 | 170x 45 | 170x 45 | 170 x 45
4800 || 270x45 | 240x45 | 220x 45 | 220x45 | 190x 45 | 190x 45 | 170 x 45
5400 - 270x 45 | 240x 45 | 220x 45 | 220x 45 | 220x 45 | 190 x 45
3000 220x 45 | 190x45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
3600 240% 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45 | 140 x 45
1500 4200 270x%x 45 | 240x45 | 220%x 45 | 190x 45 | 190x 45 [ 170x 45 | 170x 45
4800 - 270x 45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
5400 - - 270x 45 | 240x 45 | 240x 45 | 220x 45 | 220x 45
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ASPECT RATIO | ROOF PITCH
h/d {degrees)
Table 10 - 2 - 53 00-255 }g
RAFTER 10 20
Design Windspeed: 53 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 175x50 | 150 x50 | 150x 50 | 150 x50 | 125x50 | 125 x50 | 125x 50
3600 200x50 | 1775x50 | 175x50 | 1775x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 225%x 50 | 200 x50 | 200x 50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 250x50 | 225x50 | 225%x50 | 200 x50 | 200x 50 | 200 x50 | 175x 50
5400 275%x50 | 250 x50 | 250x 50 | 225 x50 | 225 x 50 | 225 x50 | 200x 50
3000 200x50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 150 x50 | 125x 50
3600 225 x50 | 200x50 | 200%x50 | i75x50 | 175x50 | 175 x50 | 150 x 50
1200 4200 | 250x%50 | 225 x50 | 225x 50 | 200 x50 | 200x 50 | 200 x 50 | 175 x 50
4800 300x50 | 250 x50 | 250 % 50 | 225 x50 | 225 x 50 | 225 x 50 | 200 x 50
5400 - 275x50 | 275x 50 | 250 x50 | 250 x 50 | 250 x 50 | 225 x SO
3000 225 x50 | 200x50 | 175% 50 | 150 x50 | 150x 50 | 150 x50 | 150 x 50
3600 250%x 50 | 225%50 | 200x 50 | 200 x50 | 1775x50 | 175x50 | 175x S0
1500 4200 | 300x50 | 250 x50 | 225 x50 | 225 x 50 | 200 x 50 | 200 x 50 | 200 x 50
4800 - 300 x50 | 275x50 | 250 x50 | 250 x 50 | 225 x 50 | 225 x 50
5400 - - 300x50 | 275x50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 F14 F17
3000 170%x 45 | 140 x 45 | 140x 45 | 120x 45 [ 120x 45 | 120 x 45 | 120 x 45
3600 | 190x45 | 170% 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 | 220x45 | 190x45 | 170x45 | 170x45 [ 170x 45 | 140 x 45 | 140x 45
4800 240x 45 | 220x45 | 190x 45 | 190x 45 | 170x 45 | 170x45 | 170x 45
5400 270x 45 | 240x 45 | 220x 45 | 220x 45 | 220x 45 | 190 x 45 | 190x 45
3000 190x45 | 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x45 | 120x 45
3600 220x 45 | 100x45 | 170x 45 | 170%x 45 | 140x 45 | 140x 45 | 140x 45
1200 4200 |270x45 |220x45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 170x 45
4800 200x 45 | 270 x45 | 220x 45 | 220x 45 | 190x 45 | 190x45 | 170x 45
5400 = 200x 45 | 270x 45 | 220x 45 | 220x 45 | 220 x 45 | 190x 45
3000 | 220x45 | 190x45 | 170x45 | 170x45 | 140x45 | 120x45 | 120x 45
3600 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 170x45 | 140x 45
1500 | 4200 |290x45 | 270x45 | 220x 45 | 220x45 | 190x 45 | 170X 45 | 170x 45
4800 - 200 x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 190x 45
5400 - - 200x 45 | 270x 45 | 240x 45 | 220x 45 | 220x 45




ASPECT RATIO | ROOF PITCH
h/d (degraes)
Table 10 - 2 - 55 %255 ::
RAFTERS 1.0 20
Design Windspeed: 55 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 175x50 | 150 x50 | 150x 50 | 150x 50 | 125x 50 | 125x 50 | 125 x 50
3600 200x50 | 175%50 | 175x 50 | 175x50 | 150x 50 | 150x 50 | 150 x 50
900 4200 225x50 | 200 x50 | 200x 50 | 200x 50 | 175x50 | 175x50 | 175x 50
4800 250x50 | 225 x50 | 225x 50 | 200x50 | 200x 50 | 200 x50 | 175x 50
5400 300x50 | 250x50 | 250x 50 | 225 x50 | 225x 50 | 2256 x 50 | 200x 50
3000 200x50 | 175x50 | 150x 50 | 150x 50 | 150x 50 | 150 x 50 | 125 x 50
3600 |225x50 | 200x50 | 200x50 | 175%x50 | 175x50 | 175 x50 | 150 x 50
1200 4200 275x50 | 250x50 | 225x 50 | 200x50 | 200x 50 | 200 x50 | 175x 50
4800 300x50 | 275 x50 | 250x 50 | 225x 50 | 225x 50 | 225 x 50 | 200 x 50
5400 - 300x50 | 275x 50 | 250 x50 | 250x 50 | 250 x50 | 225 x 50
3000 225x50 | 200x50 | 175x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
3600 275x50 | 225x50 | 200x 50 | 200x50 | 175x50 | 175 x50 | 175x 50
1500 4200 300x50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 200 x 50 | 200 x 50
4800 - 300x50 | 275x 50 | 250 x50 | 250x 50 | 225 x 50 | 225x 50
5400 - - 300x50 | 275 x50 | 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 | 170x45 | 140x45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45 | 120x 45
3600 190%x 45 | 170 x45 | 170x 45 | 140x 45 | 140x 45 | 120 x 45 | 120 x 45
900 4200 220x 45 | 220x45 | 190x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45
4800 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 170x 45
5400 290x 45 | 270x 45 | 220x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45
3000 190x 45 | 170x 45 | 170x 45 | 170x45 | 120x 45 | 120x 45 | 120x 45
3600 |240x45 | 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45 | 140x 45
1200 4200 |270x45 | 240x45 | 220x 45 | 190x45 | 170x 45 | 170x 45 | 170x 45
4800 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 [ 190x 45 | 170x 45
5400 - 200K 45 | 270x 45 | 240x 45 | 220x 45 | 220 x 45 | 190 x 45
3000 |220x45 | 190x45 | 170x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45
3600 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
1500 4200 |290x45 | 270x45 | 240x 45 | 220%x 45 | 190x 45 | 170x 45 | 170x 45
4800 - - 270x 45 [ 240x 45 | 220x 45 | 190x 45 | 190x 45
5400 - - 290x 45 | 270x 45 | 240x 45 | 220 x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
hid (degrees)
Table 10 - 2 - §7 %2;5 :g
RAFTERS 1.0 20
Design Windspeed: 57 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 175x 50 | 150 x50 | 150x 50 | 150x 50 | 125x50 | 125x50 | 125x 50
3600 200x 50 | 175x50 | 175x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 250x 50 | 225x50 | 200x50 | 200 x50 | 175x50 | 175x50 | 175 x50
4800 275x50 | 250x50 | 225x 50 | 200 x50 | 200x 50 | 200 x50 | 175x 50
5400 300x50 | 275x50 | 250x 50 | 225 x50 | 225x 50 | 225 x 50 | 200 x 50
3000 200x 50 | 175x50 [ 175x50 | 150 x50 | 150 x 50 | 150 x50 | 125 x 50
3600 250x 50 | 225x50 | 200x50 | 175x50 | 175x 50 | 175 x50 | 150 x 50
1200 4200 275x50 | 250x50 | 225x50 | 200 x50 | 200x 50 | 200x 50 | 175 % 50
4800 - 275x50 | 250x 50 | 225 x 50 | 225 x 50 | 225 x 50 | 200 x 50
5400 = 300x50 | 275x50 | 250 x50 | 250x 50 | 250 x 50 | 225 x 50
3000 250x 50 | 225x50 | 200x50 | 17550 | 150x 50 | 150 x50 | 150 x 50
3600 275x50 | 250 x50 | 225x50 | 200 x50 | 175x 50 | 175x50 | 175x 50
1500 4200 - 275x50 | 250x 50 | 225 x50 | 200 x 50 | 200 x 50 | 200 x 50
4800 - - 275x50 | 250 x50 | 250x 50 | 225 x50 | 225 x 50
5400 = = = 275 x50 | 275 x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
3600 | 220x45 | 190x45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45
4800 |270x45 | 240x45 | 220x45 | 190x45 | 170x 45 | 170x 45 | 170x 45
5400 200x 45 | 270x45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45
3000 220x 45 | 190x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 240x 45 | 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45 | 140 x 45
1200 4200 | 270x 45 | 240x 45 | 220x 45 | 190x45 | 170x 45 [ 170x 45 | 170x 45
4800 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 190x 45 | 170 x 45
5400 - - 270x45 | 240x 45 | 220x 45 | 220x 45 | 190x 45
3000 240x 45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 [ 120x 45 | 120x 45
3600 270x 45 | 240x 45 | 220%x 45 | 190x 45 | 170x 45 [ 170x 45 | 140x 45
1500 4200 - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
4800 - - 270x45 | 270x45 | 220x 45 | 190 x 45 | 190 x 45
5400 - - - 270x45 | 240x 45 | 220x 45 | 220x 45




ASPECT RATIO | ROOF PITCH
h/d (degreas)
Table 10 - 2 - 60 %-255 :g
RAFTERS 1.0 20
Design Windspeed: 60 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 Fi14 F17
3000 200x50 | 175x50 | 150x 50 | 150 x50 | 125x 50 | 125x50 | 125x 50
3600 225x50 | 200x50 | 175x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 250x 50 | 225x50 | 200x50 | 200x50 | 175x50 | 175x50 [ 175%x 50
4800 275x50 | 250x50 | 225x 50 | 200x 50 | 200x 50 | 200 x50 | 175 % 50
5400 - 275 x50 | 250x 50 | 225 x50 | 225 x 50 | 225 x 50 | 200 x 50
3000 225x50 | 200x50 | 175x50 | 150x 50 | 150x 50 | 150 x50 | 125x 50
3600 250x 50 | 225x50 | 200x50 | 175x50 | 175x50 | 175 x50 | 150 x 50
1200 4200 300x50 | 250 x50 | 225x50 | 200 x50 | 200x 50 | 200 x50 | 175x 50
4800 - 300x50 | 275x50 | 225x 50 | 225x 50 | 225 x50 | 200x 50
5400 = - 300x50 | 275x50 | 250x 50 | 250 x50 | 225 x 50
3000 250x 50 | 225x50 [ 200x50 | 175x 50 | 150x50 | 150 x50 | 150x 50
3600 |300x50 | 250x50 | 225x50 | 200 x50 | 175x50 | 175 x50 | 175 x 50
1500 4200 - 300x50 | 275x50 | 225x 50 | 200x 50 | 200 x50 | 200 x 50
4800 - - 300x50 | 275 x50 | 250x 50 | 225 x50 | 225 x 50
5400 - - - 300 x50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 190x 45 | 170x45 | 140x 45 | 120x 45 | 120%x 45 | 120x 45 | 120x 45
3600 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 | 240x45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45 | 140x 45
4800 290x45 | 270x45 | 220x45 [ 220x 45 | 190x 45 | 170x 45 | 170x 45
5400 - 290x45 | 270x 45 | 220x 45 | 220x 45 | 190x 45 | 190x 45
3000 220x45 | 190x45 | 170x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45
3600 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
1200 4200 290x45 | 270x 45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
4800 - 290x45 | 270x 45 | 240x 45 [ 220x 45 | 190x 45 | 170x 45
5400 - -~ | 290x45 | 270x45 | 240x 45 | 220%x45 | 190x 45
3000 240x 45 | 220x 45 [ 190%x 45 | 170x45 | 170x 45 | 140x 45 | 120x 45
3600 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45 | 140x 45
1500 4200 - 290 x 45 | 270x 45 | 240 x 45 | 220x 45 | 190 x45 | 170 x 45
4800 - - 290x 45 | 270x45 | 240x 45 | 220x 45 | 190 x 45
5400 - - - 290x 45 | 270x 45 | 240 x 45 | 220x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 2 - 64 %255 lg
RAFTERS 10 20
Design Windspeed: 64 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 ] F7 F8 F11 F14 Fi7
3000 200x50 | 175x 50 | 150 x50 | 150x 50 | 125 x50 | 125x 50 | 125 x50
3600 250 x50 | 200x50 | 200 x50 | 175x50 | 150 x50 | 150x 50 | 150 x 50
900 4200 275%x 50 | 250x50 | 225 x50 | 200x50 | 175x50 | 175x50 | 175 x50
4800 300x50 | 275x50 | 250 x50 | 225x 50 | 200 x50 | 200 x 50 | 175 x 50
5400 - 300x50 | 275 x50 | 250x 50 | 225 x50 | 225 x 50 | 200 x 50
3000 225 x50 | 200x 50 | 200 x50 | 175x50 | 150 x50 | 150x 50 | 125 x50
3600 275x50 | 250x 50 | 225 x50 | 200x50 | 175x 50 | 175x 50 | 150 x 50
1200 4200 - 275x%x50 | 250x50 | 225x 50 | 200 x50 | 200x 50 | 175 x50
4800 - . 275 x50 | 250x 50 | 225 x 50 | 225 x 50 | 200 x 50
5400 = - - 275x50 | 250 x50 | 250 x 50 | 225 x 50
3000 275x50 | 250 x50 | 225 x50 | 200x50 | 175 x50 | 150x 50 | 150 x 50
3600 300x50 | 275x50 | 250 x50 | 225x50 | 200x50 | 175x 50 | 175 x50
1500 4200 - = 275 x50 | 250x 50 | 225 x50 | 200x 50 | 200 x 50
4800 - - - 275x50 | 250 x50 | 225x 50 | 225 x 50
5400 - - - - 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 B F7 F8 F11 F14 F17
3000 190x45 | 170x 45 | 170x45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 240x45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45
900 4200 270x45 | 240x 45 | 220 x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
4800 - 270x 45 | 240x45 | 220x 45 | 190x45 | 170x 45 | 170 x 45
5400 - 270x45 | 240x 45 | 220x 45 | 190x 45 | 190 x 45
3000 240 x 45 | 220x 45 | 190x 45 | 1770x 45 | 140x 45 | 140x 45 | 120x 45
3600 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
1200 4200 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
4800 - - 290 x45 | 270x 45 | 220x45 | 220x 45 | 170 x 45
5400 - - - 290x 45 | 270x 45 | 220x 45 | 220x 45
3000 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
3600 - 270x 45 | 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45
1500 4200 - - 200 %45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
4800 - - - 290x 45 | 270x 45 | 220x 45 | 220 x 45
5400 - - - - 290x 45 | 270x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
0.25 10
Table 10 - 2 - 69 i s
RAFTERS
Design Windspeed: 69 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 225x50 | 200x50 | 175x50 | 150x 50 | 125x50 | 125x 50 | 125 x50
3600 | 250x50 | 225x50 | 200x50 | 175x50 | 150 x 50 | 150 x 50 | 150 x 50
900 4200 300x50 | 275x50 | 225x50 | 200x50 | 175x50 | 175x50 | 175 x50
4800 - 300% 50 | 275x50 | 225x 50 | 200x 50 | 200x 50 | 175 x50
5400 - - 300x50 | 250x 50 | 225 x50 | 225 x 50 | 200 x 50
3000 |250x50 | 225x50 | 200x50 | 175x50 | 175x50 | 150x 50 | 125 x 50
3600 300x50 | 275x50 | 250 x50 | 225x 50 | 200x 50 | 175%x 50 | 150 x 50
1200 4200 - 300x50 | 275x50 | 250x50 | 225% 50 | 200x 50 | 175 x50
4800 - - 300x50 | 275x50 | 250 x50 | 225 x 50 | 200 x 50
5400 - - - 300 x 50 | 275 x 50 | 250 x 50 | 225 x 50
3000 |300x50 | 250x50 | 225x50 | 200x50 [ 175x50 | 175x 50 | 150 x 50
3600 - 300x50 | 275 x50 | 250x 50 | 225 x50 | 200x 50 | 175 x 50
1500 4200 - - 300x50 | 275x 50 | 250 x50 | 225 x 50 | 200 x 50
4800 - - - 300x50 | 275x50 | 250x 50 | 225 x 50
5400 - - - . 300 x50 | 275x% 50 | 250 X 50
RAFTER | RAFTER
SPACING] SPAN SEASONED
(mm) (mm)
F4 (5] Fi F8 F11 Fi4 F17
3000 220x 45" | 190x 45 [ 170x45 | 170x 45 | 140x 45 | 120x 45 | 120 x 45
3600 270x 45 | 220x 45 [ 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140 x 45
900 4200 | 290x45 | 270x 45 [ 240x45 | 220% 45 | 190x 45 | 170x 45 | 170x 45
4800 - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 [ 170x 45
5400 - - 290x 45 | 270x 45 | 240x 45 [ 220x 45 | 190 x 45
3000 | 270x45 | 220x45 | 220x 45 | 190x 45 | 170x45 | 140x 45 | 140x 45
3600 290 x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
1200 4200 - . 270x45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
4800 - - - 270x 45 | 240x 45 | 220x 45 | 190 x 45
5400 - - - - 270x 45 | 240x 45 | 220 x 45
3000 290x 45 | 270x 45 | 220x45 | 220x 45 | 190x 45 | 170%x 45 | 140 x 45
3600 - 200x 45 | 270x 45 [ 240x 45 | 220x 45 | 190x 45 | 170x 45
1500 4200 - = - 270x 45 | 240x 45 | 220x 45 | 190 x 45
4800 - - - - 270 x 45 | 240 x 45 | 220 x 45
5400 - - - - - 270x 45 | 240 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
0.25 10
Table 10 - 2 - 74.5 s o
RAFTERS
Design Windspeed: 74.5 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 ] F7 F8 F11 F14 F17
3000 225x50 | 200x50 | 200x50 | 175x50 | 150x50 | 125x 50 | 125x 50
3600 275x50 | 250x50 | 225x50 | 200x 50 | 175 x50 | 150x 50 | 150 x 50
900 4200 - 275x50 | 250x 50 | 225x50 | 200x50 | 175x50 | 175 x50
4800 i 275x50 | 250x 50 | 225x50 | 200x50 | 175 x50
5400 - - - 250x50 | 250 x50 | 225 x 50 | 200 x 50
3000 275x50 | 250x50 | 225x50 | 200x50 | 175 x50 | 150x 50 | 150 x 50
3600 - 300x50 | 250 x50 | 225x 50 | 200x50 | 175x 50 | 175 x 50
1200 4200 - . 300 x50 | 250x50 | 225 x50 | 200x50 | 175 x50
4800 - - - 300x50 | 275 x50 | 225 x 50 | 225 x 50
5400 - - - - 300 x50 | 250x 50 | 225 x50
3000 - 275x50 | 250 x50 | 225x50 | 200 x50 | 175x 50 | 175 x 50
3600 - - 300x 50 | 250x 50 | 225 x50 | 200x 50 | 200 x 50
1500 4200 - - = 300x50 | 275 x50 | 250x 50 | 225 x 50
4800 - - - - 300 x50 | 275x 50 | 250 x 50
5400 - - - - - 300x 50 | 275 x50
RAFTER | RAFTER
SPACING] SPAN SEASONED
{mm) {mm)
F4 ] F7 F8 F11 F14 Fi7
3000 240x 45 | 220x 45 [ 190x45 | 170x 45 | 140x 45 | 140x 45 | 120x 45
3600 270x 45 | 240x 45 [ 220x45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
900 4200 - 290x45 | 270x45 | 220x 45 | 220x 45 | 170x 45 | 170x 45
4800 - - 290 x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
5400 - - S 290x 45 | 270x 45 | 220x 45 | 220 x 45
3000 |270x45 | 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
3600 - 2900x 45 | 270x45 | 220x 45 | 220x 45 | 190x 45 | 170x 45
1200 4200 - - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45
4800 - - - 290x 45 | 270x 45 | 240x 45 | 220 x 45
5400 - - - - 290x45 | 270x 45 | 240 x 45
3000 = 270x 45 [ 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
3600 - - 290x45 [ 270x 45 | 240 x 45 | 220x 45 | 190x 45
1500 4200 - - - 290x 45 | 270x 45 | 240x 45 | 220x 45
4800 - - - - 290 x 45 | 270x 45 | 240 x 45
5400 - - - - - 290x 45 | 270x 45
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ASPECT RATIO | ROOF PITCH
Table 10 - 3 - 49 hd S
RAFTERS 0.5 10
1.0 15
Design Windspeed: 49 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 175%x 50 | 150 x50 | 150x 50 | 150 x50 [ 125%x50 | 125 x50 | 125x 50
3600 200x50 | 175x50 | 175x50 [ 175x50 [ 150%x 50 | 150 x50 | 150 x 50
900 4200 | 225x50 | 200 x50 | 200x 50 | 200x50 | 175x50 | 175x50 | 175 x 50
4800 275x50 | 225 x50 | 225x 50 | 200 x50 | 200%x 50 | 200X 50 | 175x 50
5400 300x 50 | 250 x50 | 250% 50 | 225 x 50 | 225x 50 | 225 x 50 | 200 x 50
3000 200x 50 | 175x50 | 175x50 | 150 x50 | 150x 50 | 150 x50 | 125 x 50
3600 250x 50 | 225 x50 | 200x 50 | 175 x50 | 175x 50 | 175 x50 | 150 x 50
1200 4200 | 275x50 | 250 x50 | 225x 50 | 200 x 50 | 200x 50 | 200 x50 | 175 x 50
4800 300x50 | 275x 50 | 250x 50 | 225 x50 | 225 x 50 | 225 x50 | 200 x 50
5400 - 300x50 | 275x 50 | 250 x 50 | 250 x 50 | 250 x 50 | 225 x 50
3000 225x 50 | 200x 50 | 1775x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
3600 275x50 | 250 x50 | 225x50 [ 200x50 [ 175%x50 | 175 x50 | 175x 50
1500 | 4200 |300x50 |275x50 | 250x 50 | 225 x 50 | 200 x 50 | 200 x 50 | 200 x 50
4800 - 300x50 | 275x50 | 250 x50 | 250 % 50 | 225 x50 | 225 x 50
5400 - - 300x50 | 275x50 | 275x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 170x45 | 170x 45 | 140x45 | 120x 45 | 120x 45 | 120x45 | 120x 45
3600 220x45 | 170x45 | 1770x45 | 140x 45 | 140x 45 | 120x 45 | 120x% 45
900 4200 | 240x45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45
4800 | 270x45 | 240x45 | 220x45 | 190x 45 | 170x 45 | 170x45 | 170x 45
5400 | 290x45 | 270x45 | 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 220x 45 | 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120 x 45 | 120x 45
3600 240x45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140x 45 | 140 x 45
1200 | 4200 |270x45 | 240x45 | 220x45 | 190x 45 | 170x45 | 170 x 45 | 170x 45
4800 - 270x 45 | 240x45 | 220x45 | 190x 45 | 190x 45 | 170x 45
5400 - - 270x 45 | 240x 45 | 220x 45 | 220x 45 | 190 x 45
3000 | 220x45 | 220x45 | 190x 45 | 170x 45 | 140x 45 | 140 x 45 | 220 x 45
3600 270x 45 [ 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x45 | 120x 45
1500 4200 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45 | 140 x 45
4800 - - 270x 45 | 240x 45 | 220x 45 [ 170x 45 | 170x 45
5400 - - - 270x 45 | 240x45 | 190 x 45 | 190 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 51 0.5 10
RAFTERS 14 18
Design Windspeed: 51 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 [ F7 Fa F11 F14 Fi17
3000 175x50 | 175x50 | 150x 50 | 150x 50 | 125x50 | 125x 50 | 125x 50
3600 225x50 | 200x50 | 175x50 | 175x50 | 150x 50 | 150x 50 | 150 x 50
900 4200 250x50 | 225x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 275x50 | 250x 50 | 225 x50 | 200x 50 | 200x50 | 200x 50 | 175 x 50
5400 300x50 | 275x 50 | 250 x50 | 225x50 | 225 x50 | 225x 50 | 200 x 50
3000 225 x50 | 200x50 | 175x 50 | 150x 50 | 150x 50 | 150x 50 | 125 x 50
3600 250 x50 | 225x50 | 200x50 | 175x50 [ 175x50 | 175x 50 | 150 x 50
1200 4200 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 200 x 50 | 200x 50 | 175 x 50
4800 - 275x50 | 250x 50 | 225x 50 | 225 x50 | 225 x 50 | 200 x 50
5400 - - 275 x50 | 2250 x 50| 250 x 50 | 250 x 50 | 225 x 50
3000 250x50 | 225x50 | 200x50 [ 175x50 | 175x50 [ 175x 50 | 150 x 50
3600 275 x50 | 250x50 | 225x50 | 200x50 | 175x50 | 175x50 | 175 x 50
1500 4200 - 275x 50 | 250 x50 | 225 x50 | 200 x 50 | 200 x 50 | 200 x 50
4800 . . 300 x50 | 250 x 50 | 250 x 50 | 225 x 50 | 225 x 50
5400 - - - 275x 50 | 275x50 | 250x 50 | 250 x 50
RAFTER | RAFTER
SPACING] SPAN SEASONED
(mm) (mm)
F4 B F7 F8 Fi1 F14 F17
3000 170x 45 | 170x 45 | 140x 45 | 120x 45 | 120x45 | 120x 45 | 120x 45
3600 220x45 | 190x 45 | 170x45 | 170x 45 | 140x 45 | 120x 45 | 120 x 45
900 4200 | 240x45 | 220x45 | 190x45 | 170x 45 | 170x 45 | 140x 45 | 140 x 45
4800 | 270x45 | 240x45 | 220x45 | 190x 45 | 170x45 | 170x 45 | 170 x 45
5400 - 270x45 [ 240x 45 | 220x 45 | 220x 45 | 190x 45 | 190 x 45
3000 220x45 | 190x 45 | 170x45 | 170x 45 | 140x45 | 120x 45 | 120x 45
3600 | 240x45 | 220x45 | 190x45 | 170x45 | 170x45 | 140x 45 | 140x 45
1200 4200 | 290x45 | 270x 45 | 220x 45 | 220x 45 | 170x45 | 170x 45 | 170 x 45
4800 - 200x 45 |270x45 | 220x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - 290x45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
3000 240 %45 | 220x 45 | 190x 45 | 170x 45 | 170x45 | 140x 45 | 120x 45
3600 |270x45 | 240x 45 | 220x 45 | 220x 45 | 190x45 | 170x 45 | 140 x 45
1500 4200 - 290x 45 | 270x45 | 220x 45 | 220x 45 | 190x45 | 170x 45
4800 - - 290x45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
5400 - - - 290x 45 | 270x45 | 220x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
Table 10 - 3 - 53 . (dogrees)
RAFTER 0.5 10
1.0 15
Design Windspeed: 53 m/s
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 (5] F7 F8 Fi1 Fi4 F17
3000 | 200x45 | 175x50 | 150 x50 | 150x 50 | 125x 50 | 125x 50 | 125 x 50
3600 225x50 | 200x50 | 175x50 | 175x50 | 150 x50 | 150x 50 | 150 x50
900 4200 250 x50 | 225x 50 | 200 x50 | 200x50 | 175x50 | 175x50 | 175 x50
4800 300x50 | 250x 50 | 225 x50 | 200x50 | 200x50 | 200x 50 | 175 x50
5400 = 275x50 | 250 x50 | 225x50 | 225x 50 | 225x 50 | 200 x 50
3000 225x50 | 200x50 | 175x50 | 150x 50 | 150 x50 | 150x 50 | 125 x 50
3600 250x50 | 225x50 | 200x50 [ 175x50 | 175%x50 | 175x 50 | 150 x 50
1200 4200 | 300x50 | 275x 50 | 225 x50 | 200x 50 | 200 x 50 | 200 x 50 | 175 x 50
4800 - 300x50 | 275x50 | 225x 50 | 225x 50 | 225 x 50 | 200 x 50
5400 - - 300x50 | 275x 50 | 250x 50 | 250 x 50 | 225 x 50
3000 250x50 | 225x50 | 200x50 | 175x50 | 150x 50 | 150x 50 | 150 x 50
3600 300x50 | 250x 50 | 225x50 | 200x50 | 175x50 [ 175x50 | 175 x50
1500 4200 C 300x50 | 275 x50 | 250x S0 | 225 x 50 | 200 x 50 | 200 x 50
4800 - - 300x50 | 275x50 | 250 x50 | 225 % 50 | 225 x 50
5400 - - - 300x 50 | 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) {mm)
F4 ] F7 F8 F11 Fi4 Fi17
3000 190x45 | 170x45 | 140x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
3600 220x45 | 190x 45 | 170x45 | 170x 45 | 140x 45 | 120x 45 | 120x 45
900 4200 | 270x45 | 220x 45 | 220x45 | 190x45 | 170x 45 | 140x 45 | 140 x 45
4800 | 290x45 | 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
5400 - 290x 45 | 270x45 | 220x45 | 220x 45 | 190x 45 | 190 x 45
3000 | 220x45 [ 190x45 | 170x45 | 170x45 | 140x 45 | 120x 45 | 120 x 45
3600 270x45 | 220x 45 | 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
{200 4200 290 x45 | 270x 45 |240 x x45| 220x 45 | 190x 45 | 170x 45 | 170 x 45
4800 - 290x 45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
5400 - - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45
3000 240x 45 | 220x 45 | 190x45 | 170x 45 | 170x45 | 140x 45 | 220 x 45
3600 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
1500 4200 - 290x45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 140 x 45
4800 - - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 170x 45
5400 - - - 290x 45 [ 270x45 | 240x 45 | 190 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 55 0.5 10
RAFTERS 2 i
Design Windspeed: 55 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
3000 200x50 | 175x50 | 150x 50 | 150x 50 | 125x 50 | 125 x50 | 125x 50
3600 225x50 | 200 x50 | 175x 50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 | 275x50 | 250x50 | 225x50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 300x50 | 275x50 | 250x 50 | 225x50 | 200x 50 | 200 x50 | 175 x 50
5400 - 300x50 | 275x50 | 225x50 | 225x 50 | 225x 50 | 200 x 50
3000 225x50 | 200x50 | 175x50 | 175x50 | 150 x50 | 150 x50 | 125 x 50
3600 275x50 | 250x 50 | 225x 50 | 200x50 | 175x 50 | 175 x50 | 150 x 50
1200 4200 | 300x50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 200x 50 | 175x 50
4800 - 300x50 | 275x50 | 250 x50 | 225x 50 | 225 x 50 | 200 x 50
5400 - - 300x50 | 275 x50 | 250 x 50 | 250 x 50 | 225 x 50
3000 |250x50 |225x50 | 200x50 | 175x50 | 175x50 | 175x50 | 150 x 50
3600 |300x50 | 275x50 | 250x 50 | 225x50 | 200x 50 | 175x50 | 175x 50
1500 | 4200 - 300 x50 | 275x 50 | 250 x 50 | 225 x 50 | 200 x 50 | 200 x 50
4800 - . . 275x50 | 250x 50 | 225 x50 | 225x 50
5400 - - - 300x50 | 275x 50 | 250 x 50 | 225 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi14 F17
3000 190x 45 | 170x45 | 170x45 | 140x 45 | 120x 45 | 120x 45 | 120x 45
3600 | 220x45 |220x45 | 190x45 | 170x 45 | 140x 45 | 140x 45 | 120x 45
900 4200 | 270x45 |240x45 | 220x 45 | 190x45 | 170x45 | 170x 45 | 140x 45
4800 200x 45 | 270x 45 | 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45
5400 - 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 190x 45
3000 220x 45 | 220x 45 | 190x 45 | 170x45 | 140x 45 | 120x 45 | 120x 45
1200 3600 270x 45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
4200 - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
4800 - - 270x 45 | 240x 45 | 220x45 | 190x 45 | 170x 45
5400 - - - 270x 45 | 240x 45 | 220x 45 | 220x 45
3000 270x45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
3600 - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
1500 4200 - - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
4800 - - - 270x45 | 240x 45 | 220x 45 | 220x 45
5400 - - - 270x 45 | 240x 45 | 220 x 45




ASPECT RATIO | ROOF PITCH
Table 10 - 3 - 57 i (e
RAFTERS 0.5 10
1.0 15
Design Windspeed: 57 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 “F17
3000 |200x50 [ 175x50 | 175%50 | 150x 50 | 125x50 | 125x 50 | 125 x 50
3600 | 250x50 | 225x50 | 200 x50 | 175x50 | 150 x50 | 150 x 50 | 150 x 50
900 4200 | 275x50 | 250x 50 | 225x50 | 200x50 | 175x50 | 175%x 50 | 175 x 50
4800 | 300x50 | 275x50 | 250 x50 | 225x50 | 200 %50 | 200% 50 | 175 x 50
5400 - 300x50 | 275 x50 | 250x 50 | 225 x50 | 225x 50 | 200 x 50
3000 | 250x50 | 225x 50 | 200x50 | 175%50 | 150 x50 | 150 x 50 | 125 x 50
3600 | 275x50 | 250x 50 | 225 x50 | 200x50 | 200x50 | 175% 50 | 150 x 50
1200 4200 - 275x 50 | 250 x50 | 225x50 | 200x50 | 200x 50 | 175 x 50
4800 - - 300 x50 | 250 x 50 | 225 x50 | 225x 50 | 200 x 50
5400 - - 275 x50 | 250 x 50 | 250 x 50 | 225 x 50
3000 | 275x50 | 250x 50 | 225 x50 | 200x50 | 175 x50 | 150 x 50 | 150 x 50
3600 - 275x50 | 250 x50 [ 225x 50 | 200x50 | 1775x 50 | 175 x 50
1500 4200 - - 300 x50 | 250x 50 | 225 x 50 | 200x 50 | 200 x 50
4800 - - - 300x50 | 250 x 50 | 225 x 50 | 225 x 50
5400 - - - - 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 |220x45 | 170x45 | 170x45 | 120x45 | 120 x 45 | 120 x 45 | 120 x 45
3600 |240x45 [ 220x45 | 190x45 | 170x45 | 170 x 45 | 140x 45 | 120 x 45
900 4200 | 270x45 [ 240x45 | 220x45 | 190x 45 | 170 x 45 | 170 x 45 | 140 x 45
4800 . 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
5400 . - 270x45 | 240x 45 | 220x 45 | 190x 45 | 190 x 45
3000 |240x45 [ 220x45 | 190x45 | 170x45 | 170x 45 | 140 x 45 | 120 x 45
3600 | 270x45 | 240x 45 | 220% 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
1200 4200 " 290x 45 | 270x 45 | 220x 45 | 220 x 45 | 190 x 45 | 170 x 45
4800 . - 290x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
5400 . . - 290x 45 | 270 x 45 | 220 x 45 | 220 x 45
3000 | 270x45 [ 240x45 | 220x 45 | 190x45 | 170x45 | 170x 45 | 140 x 45
3600 . 270x 45 | 270x45 | 220x45 | 220 x 45 | 170x 45 | 170 x 45
1500 4200 - - 200x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
4800 - - - 290x 45 | 270x 45 | 220x 45 | 220 x 45
5400 - - - 290x 45 | 270x 45 | 240 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 60 0.5 10
RAFTERS el 15
Design Windspeed: 60 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) {mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 225x50 | 200x50 | 175x50 | 150 x50 | 150 x50 | 125x50 | 125x 50
3600 | 250x50 | 225x50 | 200 x50 | 175 x50 | 150x 50 | 150 x 50 | 150 x 50
900 4200 | 300x50 | 250x50 | 225x 50 | 200x50 | 175x 50 | 175x50 | 175x 50
4800 - 300x50 | 275x50 | 225x 50 | 200x 50 | 200 x50 | 175 x 50
5400 - - 300x50 | 250 x50 | 225 x 50 | 225 x 50 | 200 x SO
3000 250 %50 | 225 x50 | 200x50 | 175x50 | 150x 50 | 150 x 50 | 125x 50
3600 300x50 | 275x50 | 225x 50 | 200x 50 | 200x 50 | 175 x50 | 150 x 50
1200 4200 - 300 x50 | 275x50 | 250 x 50 | 225x 50 | 200x 50 | 175 x 50
4800 - - 300x50 | 275 x50 | 250x 50 | 225 x50 | 200 x 50
5400 - - - 300x50 | 275x 50 | 250 x50 | 225 x 50
3000 | 300x50 | 250 x50 | 225x 50 | 200X 50 | 175x 50 | 175 x50 | 150 x 50
3600 - 300x50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 175 x 50
1500 | 4200 - - 300x 50 | 275 x50 | 250 x 50 | 226 x 50 | 200x 50
4800 - - - 300 x50 | 275x50 | 250 x50 | 225 x 50
5400 - o = - 300x 50 | 275 x50 | 250x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 Fi7
3000 |220x45 | 190x45 | 170x 45 | 170x 45 [ 140x 45 | 120x45 | 120x 45
3600 | 270x45 | 220x45 | 190x 45 | 170x 45 | 170x 45 | 140x 45 | 140x 45
900 4200 | 290x45 | 270x45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 140x 45
4800 - 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45
3000 |240x45 | 220x45 | 190x45 | 170x45 | 170x45 | 140x 45 | 120x 45
3600 200x 45 | 270x45 | 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45
1200 4200 - 290 x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
4800 - - - 270x 45 | 240x 45 | 220x 45 | 190x 45
5400 - - - - 270x 45 | 240x 45 | 220 x 45
3000 290x 45 | 270x 45 | 220x 45 | 220x45 | 190x 45 | 170x 45 | 140x 45
3600 - 200 x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
1500 4200 - - - 270x 45 | 240x 45 | 220x 45 | 190 x 45
4800 - - - - 270x 45 | 240x 45 | 220x 45
5400 - . - - - 270x 45 | 240x 45




ASPECTRATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 64 0.5 10
RAFTERS W *
Design Windspeed: 64 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 Fi1 F14 F17
3000 225x50 | 200x50 | 175x50 | 175x 50 | 150 x50 | 125x 50 | 125 x 50
3600 275x50 | 250x 50 | 225 %50 | 200x 50 | 175x50 | 150x 50 | 150 x 50
900 4200 300 x50 | 275x50 [ 250 x50 | 225x 50 | 200x50 | 175% 50 | 150 x 50
4800 - B 275%50 | 250 x50 | 225 x50 | 200x50 | 175 x 50
5400 - - - 275x 50 | 250 x50 | 225 x 50 | 200 x 50
3000 275x50 | 250x50 | 225 x50 [ 200x50 | 175x50 | 150 x50 | 150 x 50
3600 - 275x 50 | 250x50 | 225x 50 | 200x50 | 175x50 | 175 x50
1200 4200 . - 300 x50 [ 250x 50 | 225 x 50 | 200x 50 | 200 x 50
4800 - - - 300x 50 | 250 x50 | 225x 50 | 200 x 50
5400 - - - - 275 x 50 | 250 x 50 | 225 x 50
3000 300 x50 | 275x50 | 250 x50 | 225x 50 | 200x50 | 175x50 | 175 x 50
3600 - - 275 %50 | 250 x50 | 225 x50 | 200x 50 | 175 x 50
1500 4200 - - - 300x 50 | 250 x 50 | 225 x 50 | 200 x 50
4800 - - - - 300 x50 | 250 x 50 | 225 x 50
5400 - - - - - 300 x 50 | 275 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 B F7 F8 F11 F14 F17
3000 220x45 | 220x 45 | 190x 45 | 170x 45 | 140%x 45 | 120x 45 | 120 x 45
3600 |270x45 | 240x45 | 220x45 | 190x 45 | 170x45 [ 170x 45 | 140 x 45
900 4200 - 270x45 [240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
4800 - - 270 %45 | 240x 45 | 220x45 | 190x 45 | 190 x 45
5400 - - - 270x 45 | 240 x 45 | 220x 45 | 220 x 45
3000 270x45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
3600 - 270x45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
1200 4200 - - 290 x45 | 270x45 | 220x 45 | 220x 45 | 190 x 45
4800 - - - 200x 45 | 270x 45 | 240x 45 | 220 x 45
5400 - - - - 200x45 [ 270x 45 | 240x 45
3000 - 270x 45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
3600 - - 290 %45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
1500 4200 - - - 290x 45 | 270x 45 | 240x 45 | 220 x 45
4800 - - - . 290x45 | 270x 45 | 240 x 45
5400 - - - - - 290x 45 | 270 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 69 0.5 10
RAFTERS b 1
Design Windspeed: 69 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 & F7 Fa F11 F14 F17
3000 | 250x50 | 225x50 | 200x50 | 1775x 50 | 150x50 | 150x 50 | 125 x 50
3600 300x50 | 250x50 | 225 x50 | 200x50 | 175 x50 | 175x 50 | 150 x 50
900 4200 - 300x50 | 275x50 | 250x 50 | 225 x50 [ 200x 50 | 175 x50
4800 - - 300x50 | 275x50 | 250 x50 | 225 x 50 | 200 x 50
5400 - - - 300x50 | 275 x50 | 250 x 50 | 225 x 50
3000 300x%x50 | 250x50 | 225 x50 | 200x 50 | 175x 50 | 175x 50 | 150 x 50
3600 - 300x50 | 275x50 | 250x 50 | 225x50 | 200x 50 | 175 x 50
1200 4200 - - - 275x50 | 250 x 50 | 225 x 50 | 200 x 50
4800 - - - - 275 x50 | 250x 50 | 225 x 50
5400 - - - - 300 x50 | 275x 50 | 250 x 50
3000 - 300x 50 | 275 x50 | 250x 50 | 225 x 50 | 200x 50 | 175 x 50
3600 - - 300x50 | 275x 50 | 250 x50 | 225x 50 | 200 x 50
1500 4200 - - - - 275 x50 | 250 x 50 | 225 x 50
4800 - - - - - 275x 50 | 250 x 50
5400 - - - = - 300x 50 | 275 x50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 5] F7 F8 F11 F14 Fi7
3000 240x 45 | 220x 45 [ 190x 45 | 170x 45 | 170x 45 | 140x 45 | 120 x 45
3600 200x 45 | 270x 54 | 240x 45 | 220x 45 | 190x45 | 170x 45 | 170x 45
900 4200 - 290x 45 | 270 x45 | 240x 45 | 220 x 45 | 190x 45 | 170 x 45
4800 - - - 270x 45 | 240x 45 | 220x 45 | 190 x 45
5400 - - - - 270x 45 | 240x 45 | 220 x 45
3000 200x45 | 270x 45 | 240x 45 | 220x 45 | 190x45 | 170x 45 | 140x 45
3600 - - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
1200 4200 - - - 270x45 | 240x 45 | 220x 45 | 220 x 45
4800 - - - - 270 x 45 | 240 x 45 | 220 x 45
5400 - - - - . 270x 45 | 270 x 45
3000 - 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
3600 - - - 270x 45 | 240x45 [ 220x 45 | 190x 45
1500 4200 - - - - 290x 45 | 240x 45 | 220 x 45
4800 - - - - - 290x 45 | 270 x 45
5400 - - - - - - 290 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 3 - 74.5 0.5 10
RAFTERS 12 "
Design Windspeed: 74.5 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 Fi4 Fi17
3000 |275x50 | 250x 50 | 225 x50 | 200x50 | 175 x50 | 150x 50 | 150 x 50
3600 - 275x50 [ 250 x50 | 225x50 | 200x50 | 175x50 | 175x 50
900 4200 - . 300 x 50 | 250 x 50 | 225 x 50 | 200 x 50 | 200 x 50
4800 . - - 300x 50 | 250 x 50 | 225 x 50 | 200 x 50
5400 - - - - 300 x 50 | 250 x 50 | 225 x 50
3000 - 275x50 | 250 x50 | 225 x50 | 200 x50 | 175 x 50 | 150 x 50
3600 . - 300x50 | 275x 50 | 225 x50 | 200 x 50 | 200 x 50
1200 4200 - - - 300x 50 | 275 x50 | 250 x 50 | 225 x 50
4800 . - - . 300 x50 | 275 x50 | 250 x 50
5400 . - - . - 300x 50 | 275 x50
3000 . - 275x50 | 250 x50 | 225 x50 | 200x 50 | 175 x 50
3600 - . . 300x 50 | 275 x 50 | 225 x 50 | 225 x 50
1500 4200 - - - - 300x50 | 275x 50 | 250 x 50
4800 - - - - - 300x 50 | 275 x 50
5400 - . - - . - 300 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 5 F7 F8 F11 Fi4 F17
3000 | 270x45 | 240x45 | 220x45 | 190x 45 | 170 x 45 | 170x 45 | 140 x 45
3600 . 270% 45 | 240x45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
900 4200 - . 290x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
4800 5 . - 290x 45 | 270x 45 | 240x 45 | 220 x 45
5400 - - - - 290 x 45 | 270 x 45 | 240 x 45
3000 - 270x 45 | 240 x45 | 220x 45 | 190x 45 [ 170x 45 | 170 x 45
3600 - . 290x45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45
1200 4200 . - . = 270 x 45 | 240x 45 | 220 x 45
4800 . . . . - 270x 45 | 240 x 45
5400 - - - - - 290 x 45 | 270 x 45
3000 - 290x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
3600 . - 290x 45 | 270 x 45 | 240 x 45 | 220 x 45
1500 4200 - - - - - 270x 45 | 240 x 45
4800 - - - . - - 270 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 48
RAFTERS 0 10
Design Windspeed: 49 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) {mm)
F4 5] F7 F8 Fi1 Fi4 F17
3000 200x50 | 175x50 | 150x 50 | 150x 50 | 125 x50 | 125 x 50 | 125 x 50
3600 225x50 | 200x50 | 175x50 [ 175x 50 | 150x 50 | 150x 50 | 150 x 50
900 4200 275x50 | 225x50 | 200x50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 300x50 | 275x50 | 250x50 | 200x 50 | 200x 50 | 200x 50 | 175 x 50
5400 - 300x50 | 275x50 | 225x 50 | 225 x50 | 225 x 50 | 200 x 50
3000 225x50 | 200x50 | 175x50 [ 175x 50 | 150x50 | 150x 50 | 125 x50
3600 275x50 | 250x 50 | 225x50 | 200x 50 | 175 x50 | 175x 50 | 150 x 50
1200 | 4200 |300x50 |275x50 | 250 x50 | 225x 50 | 200 x50 | 200x 50 | 175 x 50
4800 - 300x50 | 275x 50 | 250x 50 | 225x 50 | 225 x 50 | 200 x 50
5400 - - 300x50 | 275x50 | 250 x50 | 250x 50 | 225 x 50
3000 250x50 | 225x 50 | 200x50 | 175x50 | 175x50 | 150x 50 | 150 x 50
3600 300x50 | 275x50 | 250x 50 | 225x 50 | 200x50 | 175x 50 | 175 x50
1500 4200 - 300, x 50 | 275 x 50 | 250 x 50 | 225 x 50 | 200 x 50 | 200 x 50
4800 - - 300x50 | 275x 50 | 250 x50 | 225 x 50 | 225 x 50
5400 - - - 300x50 | 275 x50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) {(mm)
F4 F5 F7 F8 F11 F14 F17
3000 190x45 | 1770x 45 | 170x 45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 |220x45 | 190x 45 | 170x 45 | 170x 45 | 140x45 | 120x 45 | 120x 45
900 4200 | 270x45 | 220x 45 | 220x 45 | 190x 45 | 170 x 45 | 140x 45 | 140x 45
4800 | 290x45 | 270x45 | 240x45 | 220x 45 | 190x45 | 170x 45 [ 170x 45
5400 - 200x 45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 190 x 45
3000 220x 45 | 190x45 | 170x45 | 170x45 | 140x 45 | 120x 45 | 120 x 45
3600 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140 x 45
1200 4200 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
4800 - - 270%x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
5400 - - - 270x 45 | 240x 45 | 220x 45 | 190 x 45
3000 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140 x 45
3800 200x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
1500 4200 - - 270x45 | 240x 45 | 220x45 | 190x 45 | 170x 45
4800 - - - 270%x 45 | 240x 45 | 220x 45 | 190x 45
5400 - - - - 270x 45 | 240x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degreas)
Table 10 - 4 - 51
RAFTERS 10 1o
Design Windspeed: 51 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 B F7 F8 Fi1 Fi4 F17
3000 200x50 | 175x50 | 175x50 | 150x 50 | 125x 50 | 125x50 | 125 x50
3600 250 x50 | 225x50 | 200x50 | 175x50 | 175 x50 [ 150 x 50 | 150 x 50
900 4200 275x50 | 250x 50 | 225x50 | 200x50 | 175%x50 [ 175x50 | 175 x50
4800 | 300x50 | 275x50 | 250x 50 | 225x 50 | 200x 50 | 200x 50 | 175 x 50
5400 - 300x50 | 275x50 | 250x 50 | 225 x 50 | 225 x 50 | 200 x 50
3000 250x50 | 225x50 | 200x50 | 175x50 | 150 x50 | 150x 50 | 125 x50
3600 275x50 | 250x 50 | 225x50 | 200x50 | 175%50 | 175%x50 | 150 x50
1200 4200 - 275x50 | 250 x50 | 225x 50 | 200 x 50 | 200 x 50 | 175 x 50
4800 - - 275x50 | 250x 50 | 225 x50 | 225 x 50 | 200 x 50
5400 = - - 275x 50 | 250 x50 | 250 x 50 | 225 x 50
3000 275x50 | 250x 50 [ 225x50 | 200x50 | 17550 | 150x 50 | 150 x 50
3600 - 275x50 [ 250x50 | 225x 50 | 200x50 | 175x50 | 175 x50
1500 4200 - - 300 x 50 | 250 x 50 | 225 x 50 | 200 x 50 | 200 x 50
4800 - - - 300x50 | 250x 50 | 225 x50 | 225 x 50
5400 . - - - 275x 50 | 250 x 50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{(mm) (mm)
F4 5] F7 F8 Fi1 F14 F17
3000 190x45 | 170x 45 | 170 x 45 | 140x 45 | 120x 45 | 120x 45 | 120 x 45
3600 240x45 [ 220x 45 | 190x45 | 170x 45 | 170x45 | 140x 45 | 120x 45
900 4200 270x 45 | 240x 45 | 220x45 | 190x 45 | 170x45 | 170x 45 | 140 x 45
4800 - 270x 45 | 240x45 | 220x 45 | 190x45 | 170x 45 | 170 x 45
5400 - - 270x45 [240x 45 | 220x 45 | 220x 45 | 190 x 45
3000 240x45 [ 220x 45 | 190x45 | 170x 45 | 140x 45 | 140x 45 | 120 x 45
3600 | 240x45 | 220x45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 54
1200 4200 - 290x 45 | 270x45 | 220x 45 | 220x 45 | 170x 45 | 170 x 54
4800 - - 290x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
5400 - - - 290x 45 | 270x 45 | 220x 45 | 220 x 45
3000 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
3600 - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170%x 45 | 170 x 45
1500 4200 - - 290x 45 | 270x 45 | 220x 45 | 220x 45 | 190 x 45
4800 - - - 290x 45 | 270x 45 | 220x 45 | 220x 45
5400 - - - - 290x 45 | 270x 45 | 240x 45
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ASPECT RATIO | ROOFPITCH
hid (degrees)
Table 10 - 4 - 53 1 b
RAFTER
Design Windspeed: 53 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi14 F17
3000 200x50 | 200x45 | 175x50 | 150x 50 | 125x 50 | 125 x50 | 125 x 50
3600 250x50 | 255x50 | 200x50 | 175x50 | 150x 50 | 150 x 50 | 150 x 50
900 4200 275x50 | 250 x50 | 225x 50 | 200x50 | 175x50 | 175x50 | 175x 50
4800 - 275 x50 | 250x50 | 225x 50 | 200x 50 | 200x 50 | 175x 50
5400 - - 275x 50 | 250 x50 | 225 x 50 | 225 x 50 | 200 x 50
3000 250x50 | 225x45 | 200x50 | 175x50 | 150x 50 | 150 x50 | 125 x 50
3600 300x50 | 250x50 | 225x50 | 200x50 | 175x 50 | 175 x50 | 150x 50
1200 4200 - 300x50 | 275x 50 | 225x 50 | 200x 50 | 200 x50 | 175 x 50
4800 - - 300x50 | 275x50 | 225x 50 | 225 x 50 | 200 x 50
5400 - - - 300x50 | 275x 50 | 250 x50 | 225 x 50
3000 275%x50 | 250x50 | 225x50 | 200 x50 | 175x 50 | 150x 50 | 150 x 50
3600 - 300x50 | 275x 50 | 225x50 | 200x50 | 175 x50 [ 175x 50
1500 4200 - - 300x50 | 275x50 | 250x 50 | 225 x50 | 200 x 50
4800 - - - 300x50 | 275x 50 | 250 x50 | 225 x 50
5400 - - - - 300x 50 | 275 x50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45 | 120x 45 | 120x 45
3600 | 240x45 | 220x45 | 190x 45 | 170x45 | 170x 45 | 140x 45 | 120x 45
900 4200 | 290x45 [270x45 | 220x 45 | 220x 45 | 170x 45 | 170x 45 | 140x 45
4800 - 290x45 | 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - 200x 45 | 270x 45 | 220x 45 | 220x 45 | 190x 45
3000 | 240x45 [220x45 | 190x45 | 170x 45 | 170x 45 | 140x 45 | 120x 45
3600 | 290x45 [ 270x45 | 220x 45 (220x45 | 190x 45 | 170x 45 | 140x 45
1200 4200 - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45 | 170 x 45
4800 - - 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45
5400 - - - 290x45 | 270x 45 | 240 x 45 | 220x 45
3000 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140x 45
3600 200x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
1500 4200 - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45
4800 - - - - 270x 45 | 240 x 45 | 220x 45
5400 - - - - 290%x 45 | 270x 45 | 240x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 55
RAFTERS 18 10
Design Windspeed: 55 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 F14 F17
3000 225x50 | 200x50 | 175x50 | 150x 50 | 125x50 | 125x 50 | 125 x 50
3600 250 x50 | 225x50 | 200x50 | 175x50 | 175x50 | 150 x 50 | 150 x 50
900 4200 300x50 | 275 x50 | 225x 50 | 200x 50 | 200x50 | 175x%50 | 175 x 50
4800 - 300x50 [ 275x50 | 250x50 | 225x 50 | 200x 50 | 175 x 50
5400 - - 300x50 [275x50 | 225x 50 | 225x50 | 200x 50
3000 250x 50 | 225 x50 [ 200x 50 [ 175 x50 | 150x 50 | 150 x50 | 125 x 50
3600 300x 50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 175 x50 | 150 x 50
1200 4200 - 300x50 | 275x 50 | 250 x50 | 225x 50 | 200 x 50 | 175 x 50
4800 - - 300x 50 | 275 x50 | 250x 50 | 225 x 50 | 200 x 50
5400 - - - 300 x50 | 275x 50 | 250 x 50 | 225 x 50
3000 |300x50 | 250x50 | 225x50 | 200x50 | 175x50 | 175x 50 | 150x 50
3600 - 300 x50 | 275x50 | 250 x50 | 225x50 | 200 x50 | 175x 50
1200 | 4200 - - 300x 50 | 275 x50 | 250 x 50 | 225 x 50 | 200 x 50
4800 - - - 300x50 | 275x50 | 250 x50 | 225 x 50
5400 - - - - 300x 50 | 275 x50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 |220x45 | 190x45 | 170x 45 | 140x 45 | 120x 45 | 120 x 45 | 120 x 45
3600 270x 45 | 220x 45 | 220x 45 | 190x 45 [ 170x 45 | 140x 45 | 140 x 45
900 4200 | 290x45 | 270x45 | 240x 45 | 20x45 | 190x 45 | 170x 45 | 170x 45
4800 - 290x45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - 290x45 | 270x 45 | 240x 45 | 220x 45 | 220 x 45
3000 270x 45 | 220x 45 | 220%x 45 | 190x 45 | 170x 45 | 140 x 45 | 140 x 45
3600 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45
1200 4200 - - 270x 45 | 240x 45 | 220x 45 [ 190x 45 | 170x 45
4800 - - - 270x45 | 240x 45 | 220x 45 | 190x 45
5400 - - - - 270x 45 | 240x 45 | 220x 45
3000 270x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170 x 45
3600 - - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
1500 4200 - - - 270x45 | 240x 45 | 220x 45 | 190 x 45
4800 - - - - 270x 45 | 240 x 45 | 190 x 45
5400 - - - - - 270x 45 | 220 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 57 i »
RAFTERS
Design Windspeed: 57 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 F5 F7 F8 F11 F14 F17
3000 225x50 | 200x50 | 175%x 50 | 175x50 | 150x 50 | 125x50 | 125x 50
3600 275x50 | 250 x50 | 225x50 | 175x50 | 150x 50 | 150 x50 | 150 x 50
900 4200 300x50 | 275x50 | 250x50 | 225x50 | 200x 50 | 175 x50 | 175x 50
4800 - 300x50 | 275x50 | 250x 50 | 225x 50 | 200x 50 | 175x 50
5400 - - 300x50 | 275x50 | 250x 50 | 225 x 50 | 200 x 50
3000 275x50 | 250x50 | 225x50 | 200x50 | 175x 50 | 150x 50 | 150 x 50
3600 - 275x50 | 250x 50 | 225x50 | 200x 50 | 175x50 | 150x 50
1200 4200 - - 275x50 | 250x 50 | 225%x 50 | 200x 50 | 175 x 50
4800 - - 275x50 | 250x 50 | 225x 50 | 200 x 50
5400 - - - - 275x 50 | 250 x50 | 225 x 50
3000 |300x50 | 275x50 | 250x 50 | 225 x50 [ 200x 50 | 175x 50 | 150 x 50
3600 - - 275x 50 | 250 x50 | 225x 50 | 200x 50 | 175x 50
1500 | 4200 - - - 300 x 50 | 250 x 50 | 225 x 50 | 200 x 50
4800 - - - - 300x 50 | 250 x50 | 225x 50
5400 - - - - - 275 x50 | 250 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 F5 F7 F8 F11 Fi4 Fi17
3000 220%x45 | 190x 45 | 170x45 | 170x45 | 140x 45 | 120x 45 | 120x 45
3600 |270x45 | 240x 45 [ 220x45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
900 4200 - 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x45 | 170x 45
4800 - - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
5400 - - - 270x 45 | 240x 45 | 220 x 45 | 220x 45
3000 270x 45 | 240x 45 [ 220x 45 | 190x 45 | 170x 45 | 140x 45 | 140x 45
3600 - 270x45 | 240x 45 | 220x45 | 190x 45 | 170x45 | 170x 45
1200 4200 - - 290x45 | 270x 45 | 220x 45 | 220 x 45 | 190x 45
4800 - - - 290x45 | 270x 45 | 220x 45 | 220x 45
5400 - - - - 290x 45 | 270x 45 | 220x 45
3000 - 270x45 | 240x 45 | 220x45 | 190x 45 | 170x 45 | 170x 45
3600 - - 270x 45 | 270x 45 | 220x 45 | 190x 45 | 190 x 45
1500 4200 - - - 290x 45 | 270x 45 | 220 x 45 | 220x 45
4800 - - - - 290x 45 | 270x 45 | 240x 45
5400 - - - - = 290 x 45 | 270 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 60
RAFTERS 18 o
Design Windspeed: 60 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) | (mm)
F4 F5 F7 F8 F11 Fi14 F17
3000 250x50 | 225 x50 | 200x50 | 1775x50 | 150x 50 | 125 x 50 | 125 x 50
3600 | 275x50 | 250x50 | 225x50 | 200x50 | 175x50 | 150 x 50 | 150 x 50
900 4200 - 300 x50 | 250X 50 | 225x50 | 200x 50 | 175 x50 | 175x 50
4800 - - 300x 50 | 250 x50 | 225 x 50 | 200 x 50 | 200 x 50
5400 - - - 300 x50 | 250 x 50 | 225 x 50 | 225 x 50
3000 275x 50 | 250 x50 | 225x 50 | 200 x50 | 175x50 | 150 x50 | 150 x 50
3600 - 300x50 | 275x50 | 225 x50 [ 200x 50 | 175x50 | 175 % 50
1200 4200 - - 300x 50 | 275 x50 | 250x 50 | 225 x 50 | 200x 50
4800 - - - 300x50 | 275x 50 | 250 x 50 | 225 x 50
5400 - - - = 300x 50 | 275 x 50 | 250 x 50
3000 - 275x50 | 250x 50 | 225x50 | 200x50 | 175%50 | 175 x 50
3600 - - 300x 50 | 275 x50 | 225 x 50 | 200 x 50 | 200 x 50
1500 4200 - - - 300 x50 | 275x 50 | 250 x 50 | 225 x 50
4800 - - - - 300x 50 | 275x50 | 250% 50
5400 - - - - - 300 x50 | 275x 50
RAFTER | RAFTER
SPACING |SPACING SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
3000 240x 45| 220x 45 | 190x 45 | 170x45 | 170x 45 | 140x 45 | 120x 45
3600 270x 45 | 240x 45 | 220x 45 | 220x 45 | 170x 45 | 170 x 45 | 140x 45
900 4200 - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
4800 - - 290x 45 | 270x 45 | 240x 45 | 220 x 45 | 190 x 45
5400 - - E 290x 45 | 270x 45 | 220x 45 | 220x 45
3000 | 270x45 | 240x45 | 220x45 | 190x45 | 170x 45 [ 170x 45 | 140x 45
3600 - 290x45 | 270x 45 | 240x 45 | 220 % 45 |190 mx 45| 170 x 45
1200 4200 - - 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45
4800 - - - - 270x 45 | 240 x 45 | 220 x 45
5400 - - - - 290x 45 | 270x 45 | 240 x 45
3000 - 290x45 | 270x 45 | 220x 45 | 220x 45 | 190x 45 | 170x 45
3600 - - 290x 45 [ 270x 45 | 240x 45 | 220x 45 | 190 x 45
1500 4200 - B = - 270x 45 | 240x 45 | 220x 45
4800 - - - - - 270 x 45 | 240 x 45
5400 - . - - - - 270 x 45
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ASPECTRATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 64
- RAFTERS o 24
Design Windspeed: 64 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 Fi14 F17
3000 250x50 | 225x50 | 200x50 | 175x50 | 175x50 | 150x 50 | 125 x 50
3600 300x50 | 275x 50 | 250x50 | 225x 50 | 200 x50 | 175x 50 | 150 x 50
900 4200 - 300x 50 | 275x50 | 250% 50 | 225 x50 | 200x 50 | 175 x 50
4800 - - 300x50 | 275x 50 | 250x 50 | 225x 50 | 200 x 50
5400 - - - 300x50 | 275 x50 | 2560x 50 | 225 x 50
3000 |300x50 |275x50 | 250 x50 | 225x50 | 200x50 | 175x 50 | 150 x 50
3600 - - 275x50 | 250x 50 | 225x50 | 200x 50 | 175 x50
1200 | 4200 - - - 275x50 | 250 x50 | 225 x 50 | 200 x 50
4800 - - - - 275 x50 | 250 x 50 | 225 x 50
5400 - - - - - 275 x 50 | 250 x 50
3000 - 300x50 | 275x50 | 250x 50 | 225x50 | 200x 50 | 175 x50
3600 - - - 275x 50 | 250 x50 | 225x 50 | 200 x 50
1500 4200 - - - - 300x50 | 250x 50 | 225 x 50
4800 - - - - - 300x 50 | 275 x50
5400 - - - - - - 300 x 50
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 s F7 F8 Fi1 F14 F17
3000 270x45 | 220x 45 | 220x 45 | 190x 45 | 170x45 | 140x 45 | 140x 45
3600 200 x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 [ 170x 45
900 4200 - - 270x 45 | 240x 45 | 220x45 | 190x 45 [ 170x 45
4800 - - - 270x 45 | 240 x 45 | 220x 45 | 220 x 45
5400 - - - - 270x 45 | 240x 45 | 220 x 45
3000 | 290x45 | 270x45 | 240x45 | 220x 45 | 190%x 45 | 170x 45 | 170 x 45
3600 - - 270x45 | 270x45 | 220x 45 | 190x 45 | 190x 45
1200 4200 = - : 290x 45 | 270x 45 | 220x 45 | 220x 45
4800 - - - - 290 x 45 | 270x 45 | 240 x 45
5400 - - - - - 290x 45 | 270 x 45
3000 - 270x45 | 240x 45 | 220x45 | 190x 45 | 170x 45
3600 - - 290x 45 | 270x 45 | 220x 45 | 220 x 45
1500 4200 - - - - 290x45 | 270x 45 | 240 x 45
4800 - - - - - 290x 45 | 270 x 45
5400 - - - - - - 290 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 69
RAFTERS 10 19
Design Windspeed: 69 m/s
RAFTER | RAFTER
SPACING| SPAN UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 F14 F17
3000 275%x50 | 250x 50 | 225x50 | 200x50 | 175x50 | 150x 50 | 150 x 50
3600 - 300x50 | 250 x50 | 225x50 | 200x50 | 175x50 | 175 x50
900 4200 - - 300 x50 | 275x 50 | 225 x50 | 200 x 50 | 200 x 50
4800 - - - 300x50 | 275 x50 | 250x 50 | 225 x 50
5400 - - - - 300x 50 | 275x 50 | 250 x 50
3000 - 300x50 |[250x50 | 225x50 | 200x50 | 175x50 | 175 x50
3800 - - 300 x50 | 275x 50 | 250 x50 | 225 x 50 | 200 x 50
1200 4200 - - - 300x50 | 275x50 | 250x 50 | 225 x50
4800 - - - - 300x50 | 275x 50 | 250 x 50
5400 - - - - - 300x 50 | 275 x50
3000 - - 300x50 | 250x 50 | 225 %50 | 200x 50 | 200 x 50
3600 - - - 300x50 | 275x50 | 250 x 50 | 225 x 50
1500 4200 - - - - 300x50 | 275x50 | 250 x 50
4800 - - - - - 300x 50 | 275 x50
5400 . - - - " = ’
RAFTER | RAFTER
SPACING| SPAN SEASONED
{mm) (mm)
F4 B F7 F8 Fi1 F14 F17
3000 270x45 | 240x 45 | 220x 45 | 190x 45 | 170x 45 | 170x 45 | 140 x 45
3600 290x 45 | 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
900 4200 - - 290x45 | 270x 45 | 240x45 | 220x 45 | 190x 45
4800 - B - - 270x45 | 240x 45 | 220 x 45
5400 - - - - 290x 45 | 270x 45 | 240 x 45
3000 - 290x 45 | 270x45 | 240x 45 | 220x 45 | 190x 45 | 170 x 45
3600 - - - 270x 45 | 240x 45 | 220x 45 | 190 x 45
1200 4200 - - - - 270x 45 | 240x 45 | 220 x 45
4800 - - - - - 270x 45 | 270 x 45
5400 - - - - = - 290 x 45
3000 - - 290x45 | 270x 45 | 240x 45 | 220x 45 | 190 x 45
3600 - - - - 270x 45 | 240x 45 | 220 x 45
1500 4200 - - - - - 270 x 45 | 270 x 45
4800 - - - - - - 290 x 45
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ASPECT RATIO | ROOF PITCH
h/d (degrees)
Table 10 - 4 - 74.5
RAFTERS 1.0 18
Design Windspeed: 74.5 m/s
RAFTER | BRAFTER
SPACING| SPAN UNSEASONED
{mm) (mm)
F4 FS F7 F8 F11 F14 F17
3000 300x50 | 275x50 | 250x 50 | 225 x50 | 200x 50 | 175x 50 | 150x 50
3600 - - 275x50 | 250 x50 | 225x 50 | 200x 50 | 175x 50
900 4200 - - - 275x50 | 250x 50 | 225 x 50 | 200 x 50
4800 - - - - 275x 50 | 250 x 50 | 225 x 50
5400 - - - - - 275 x50 | 250 x 50
3000 - 300x50 | 275%x 50 | 250x50 | 225x 50 | 200x50 | 175 x50
3600 - - - 300 x50 | 250 x 50 | 225 x 50 | 200 x 50
1200 4200 - - - - 300x 50 | 275 x50 | 250 x 50
4800 - - - - - 300 x50 | 275 x 50
5400 - - - - - - 300 x 50
3000 - - - 275x50 | 250x 50 | 225 x 50 | 200 x 50
3600 - - - - 300x 50 | 275 x50 | 250 x 50
1500 4200 - - - - 3 300 x50 | 275x 50
4800 - - - - - - 300 x 50
5400 - - - - - - -
RAFTER | RAFTER
SPACING| SPAN SEASONED
(mm) (mm)
F4 F5 F7 F8 Fi1 F14 F17
3000 |290x45 |270%x45 | 240%x 45 [ 220x45 | 190x 45 | 170x45 | 170x 45
3600 - - 270x 45 | 240 x 45 | 220x 45 | 190x45 | 170x 45
900 4200 - - - 200x 45 | 270x 45 | 220x 45 | 220x 45
4800 - - - - 290x 45 | 270 x 45 | 240x 45
5400 - - - - - 290 x 45 | 270 x 45
3000 - - 270x 45 | 240x 45 | 220x 45 | 190x 45 | 170x 45
3600 - - - 200 x45 | 270x 45 | 240x 45 | 220x 45
1200 4200 - - - - 290x 45 | 270x 45 | 240x 45
4800 - - - - - 290x 45 | 270x 45
5400 . . " . " . -
3000 - - - 290x45 | 270x 45 | 220x 45 | 220x 45
3600 - - - - 290x 45 | 270 x 45 | 240 x 45
1500 4200 - - - - - - 270 x 45
4800 - - - - - - -
5400 . 5 . - = . -
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Table 11
PURLINS

Design Windspeed: Up to 60 m/s

RAFTER | PURLIN
SPACING |SPACING UNSEASONED SEASONED
] e e | 5 | F7 | P8 | Fn F&a | F5 | F7 | F | Fi
750 75 x 50 75 x 45
1200 900 | 100x50 | 75 x 50 90x 45 | 75 x 45
1200 100 x 50 | 75 x 50 90 x 45 75 x 45
750 100 x 50 | 75 x 50 90 x 45 | 70x4s
1500 900 100 x 50 | 75x50 o 90,x 45
1200 -] 100 x 50 ; | 90 x 45
Design Windspeed: 64 m/s
RAFTER | PURLIN
SPACING | SPACING UNSEASONED SEASONED
(mm) (mm)
F4 i | F7 | F8 | F11 Fa /s | 7 | m [ Fi
750 | 100 x 50 75 x 50 90 x 45 70 x 45
1200 900 | 100 x 50 75 x 50 90 x 45 | 70 x 45
1200 100 x 50 75 x 50 ; 90 x 45 70 x 45
750 100 x 50 75 x 50 90 x 45 70 x 45
1500 900 | 100 x 50 90 x 45
1200 : | 100 x 50 - | 90 x 45
Design Windspeed: 69 m/s
RAFTER | PURLIN
SPACING |SPACING UNSEASONED SEASONED
(mm) (mm)
F4 Fs | F7 | F8 | Fi1 Fa4 ’s | F7 | F | Fi11
750 | 100 x 50 75 x 50 90 x 45 70 x 45
1200 900 100 x 50 | 75 x 50 90 x 45 | 70 x 45
1200 . 100 x 50 | 75 x 50 90 x 45 | 70x4s
750 - 100 x 50 ; 90 x 45
1500 900 ! 100 x 50 : | 90 x 45
1200 5 | 100 x 50 | 90 x 45
Design Windspeed: 74.5 m/s
RAFTER [ PURLIN
SRALINGIOT N UNSEASONED SEASONED
(mm) {mm)
F4 | Fs 7 | F8 | Fi1 & | Fs 7| F | Fi1
750 100 x 50 75 x 50 90 x 45 70 x 45
1200 900 100 x 50 | 75 x 50 - 90 x 45 | 70 x 45
1200 100 x 50 - 90 x 45
750 100 x 50 - 90 x 45
1500 900 | 100 x 50 - | 90 x 45
1200 | 100 x 50 .
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Table 11

PURLINS
Deslgn Windspeed: Up to 60 m/s
RAFTER | PURLIN
SPACING [SPACING UNSEASONED SEASONED
(mm) {rmm)
A | Fs5 7 | e | F1 Fa | s | R Fe F11
750
750 900 50x 75 50 x 50 45x70 45x 45
1200
750 45 x 70
900 900 75 x 50 50% 75 80x50 70x 45
1200 50x 75 70 x 45 45x 70
Design Windspeed: 64 m/s
RAFTEA | PURLIN
SPACING |SPACING UNSEASONED SEASONED
{mm) {mmj)
F4 F5 7 | r | Fn | B | & B | Fil
750
750 200 50x 75 50 x 50 o 45x 45
1200 70x 45 | 45 x 70
750 4570
900 900 75 x 50 ey WA mxa 70x 45 | 45 70
1200 75x50 | 50 x 75 90x45 | 70x45 70 x 45
Design Windspeed: 69 m/s
RAFTER | PURLIN
SPACING |SPACING UNSEASONED SEASONED
{mm) (rmm)
A4 | Fs 7 | F8 | F11 F& | Fs F7 B | F11
750
st == 50 x 75 50 x 50 45x70 45x 45
1200 | 75x50 | 50 x 75 1 50 x 50 70x45 | 45x 70 45x70 | 45x45
750 r 45x70
_— o 75 x50 5075 50 x 50 70 x 45 s [
1200 | 100x50 | 75 x 50 | 50 x 75 90 x 45 | 70 x 45
Design Windspead: 74.5 m/s
RAFTER | PURLIN
SP{':‘“C""]“G SP::;’;"G UNSEASONED SEASONED
Fa F5 7 | e | Fn FA | F5 | F7 B | Fi1
750 4570
750 000 | 75xs0 | 50*7® i 45x 70 i
1200 75 x 50 50x 75 s0x50 | °**° | 70x4s 4570
750 , 50 x 75 50 x 50 45 x 70
800 900 i 50 x 50 o 70 x 45 | 4sx70
1200 100 x 50 7530 "95450 | 50x50 | 90x45 | 70 x 45
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Table 12

VERANDAH POSTS
For All Design Windspeeds

POST AREA OF ROOF
HEIGHT SUPPORTED UNSEASONED
{mm) (square metres)
F4 F5 F7 F8 F11 Fi4 - Fi17
5 100 x 100 (100 x 100|100 x 100 |100x 100| 75x75 | 75x75 | 75x75
2400 10 100 x 100 | 100 x100 | 100 x 100 [100x 100| 75x75 | 75x75 | 75x75
20 - 100x 100 {100 x 100|100 x 100 {100 x 100 | 100 x 100 | 100 x 100
5 100 x 100 (100 x 100 [ 100 x 100|100 x 100| 75x 75 75x75 75x%x75
2700 10 100 x 100|100 x 100|100 x 100|100 x 100|100 x 100| 75x 75 75x 75
20 - - 100 x 100 | 100 x100 | 100 x 100 | 100 x 100 | 100 x 100
POST AREA OF ROOF
HEIGHT SUPPORTED SEASONED
{mm) {square metres)
F4 F5 F7 F8 F11 F14 F17
] 90x90 | 70x70 | 70x70 70x70 70x70 | 70x70 70x 70
2400 10 90x90 | 90x90 | 90x90 | 70x70 | 70x70 | 70x70 | 70x70
20 - 90x90 | 90x90 | 90x90 | 90x%0 | 90xS90 | 90x 90
5 90x90 | 70x70 | 70x70 | 70x70 | 70x70 | 70x70 | 70x70
2700 10 90x90 | 90x90 | 90x90 | 90x90 | 7/Ox70 | 70x70 | 70x70
20 - - 90x90 | 90x90 | 90x90 | 90x90 | 90x90
Table 13
BEARERS SUPPORTING TWO-STOREY LOAD BEARING WALLS
For All Design Windspeeds
BEARER BEARER
SPACING SPAN STRESS GRADE
(mm) {mm)
F4 5] F7 F8 F11 Fi14 F17
1500 200x75 | 175x75 | 150x75 | 150x 75 | 150x75 | 150x 75 | 125x 75
1800 225x75 | 200x75 | 200x75 | 175x75 | 175x75 | 175x75 | 150x 75
2100 275x75 | 250x 75 | 225x75 | 200x 75 | 200x75 [ 200x 75 | 175% 75
2400 300x75 | 275x75 | 250x 75 | 250x 75 | 225x75 [ 225x 75 | 200x 75
1800 2700 - | 300x75 |275x75 | 275x75 | 250x 75 | 250x 75 | 225x 75
3000 - - 300x75 [300x75 | 275x75 | 275x75 | 250x 75
3300 - - - - 300x75 |300x75 | 275x75
3600 - - - - - - 300x 75
1500 225x75 | 200x75 [ 175x75 | 150x 75 | 150x75 | 150x75 | 125x 75
1800 275x75 | 250x75 | 200x75 | 175x75 | 175x75 | 175x75 | 150x 75
2100 - 275x75 | 250x75 | 225x75 | 200x75 | 20075 | 175x 75
2400 - 300x75 | 275x75 | 250x75 | 225x75 | 225% 75 | 200x 75
3600 2700 . - 300x75 | 275x 75 | 250x 75 | 250x 75 | 225 x 75
3000 - - - 300x75 | 275x75 | 275x75 | 275x 75
3300 - - - - - 300x75 | 275x 75
3600 - - - - - - 300 x 75
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Table 14 - 51/55/50

STUDS - LOWER OF TWO STOREYS

Design Windspeed: 51 m/s

STUD STUD
SPACING | HEIGHT UNSEASONED
{mm) {mm)
F4 is | 7 | e | F1 | Fia F17
2400 100 x 50 100 x 40
s 2700 | 100x 75 | 100x 50 100 x 40
2400 | 100 x 75 | 100 x 50 100 x 40
900 2700 | 100x 75 100x50 | 100 x 40
STUD STUD
SPACING | HEIGHT SEASONED
{mm) (mm)
F4 B | 7 | e | Fn Fla | Fi17
2400 90 x 45 90 x 35
450 2700 90x 70 90 x 45 90 x 35
2400 90x 70 90 x 45 90 x 35
600 :
2700 90 X 70 | s0xas | 90 x 35
Design Windspeed: 55 m/s
STUD STUD
SPACING | HEIGHT UNSEASONED
{mm) {mm)
& | F5 F7 | Fs F1il | Fi4 Fi7
2400 100 x 50 100 x 40
e 2700 | 100x75 | 100x 50 100 x 40
2400 | 100x75 | 100 x 50 100 x 40
EDD 2700 100 x 75 100 x 50 | 100 x 40
STUD STUD
SPACING | HEIGHT SEASONED
{mm) {mm)
F4 Fs 7 | B | 1| Fa F17
2400 90x70 | 90x45 90 x 35
i 2700 90 x 70 90 x 45 90 x 35
2400 90 x 70 90 x 45 80 x 35
600
2700 | 90x900 | 90 x 70 | soxas | 90 x 35
Design Windspeed: 60 m/s
STUD STUD
SPACING | HEIGHT UNSEASONED
Fa B | F7 F8 F11 Fi4 | F17
2400 100 x 75 100 x 50 100 x 40
e 2700 100 x 75 100 x 50 100 x 40
2400 100 x 75 100 x 50 100 x 40
gich 2700 | 100 x100] 100 x 75 100 x 50 | 100 x 40
STUD STUD
SPACING | HEIGHT SEASONED
(mm) (mm)
.| B F7 g | Fi1 | Fiae F17
2400 90 x 70 90 x 45 90 x 35
450 2700 90 x 90 90 x 70 90 x 45 | 90 x 35
2400 90 x 90 90 x 70 90x45 | 90 x 35
80 2700 : 90x90 | 90 x 70 | 90 x 45
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Table 14 - 64/69/74.5

STUDS - LOWER OF TWO STOREYS

Design Windspeed: 64 m/s

Page B - 70

STUD STUD
SPACING HEIGHT UNSEASONED
{mm) (mm)
A | F5 F7 F8& | F11 F14 F17
2400 100 x 75 100 x 50 100 x 40
1 2700  |100x 100 100 x 75 100 x 50 100 x 40
2400  |100x 100 100 x 75 100 x 50 100 x 40
i 2700 100x100 | 100x75 100x50 | 100x 40
STUD STUD
SPACING HEIGHT SEASONED
(mm) {mm)
F4 5 F7 F8 Fi1 | Fi4a | F17
2400 90x90 | 90x70 90 x 45 90 x 35
st 2700 90 x 90 90 x 70 90 x 45 90 x 35
2400 90 x 90 90 x 70 90 x 45 90 x 35
gee 2700 : 90 x 90 90 x 70 | soxas
Design Windspeed: 69 m/s
STUD STUD
SPACING | HEIGHT UNSEASONED
mm {m
i » F4 B | F7 B | Fi1 Fid | F17
2400 100 x 100 100 x 75 100 x 50 100 x 40
i 2700  |100x 100 100 x 75 100 x 50 100 x 40
2400  |100x 100 100 x 75 100 x 50 100 x 40
i 2700 . |100x 100} 100 x 75 | 100 x 50
STUD STUD
SPACING HEIGHT SEASONED
{mm) {mm)
F4 B | F F8 Fi1 | Fia | F17
2400 90 x 90 90 x 70 90 x 45 90 x 35
AR 2700 90 x 90 90 x 70 | 90x45 | s0x3s
2400 90 x 90 80x70 90 x 45 90 x 35
500 2700 - 80 x 90 90x70
Design Windspeed: 74.5 m/s
STUD STUD
SPACING HEIGHT UNSEASONED
{mm) (mm)
F4 ;s | F7 | F8 F11 F14 F17
2400  |100x 100 100 x 75 100 x 50 100 x 40
s 2700 - 100 x 100 100 x 75 100x 50 | 100 x 40
2400 - J100x 100 100 x 75 100 x 50 | 100 x 40
e 2700 3 100 x 100 | 100 x 75 100 x 50
STUD STUD
SPACING | HEIGHT SEASONED
(mm) {mm)
Fé F5 7 | Fe F11 Fia | F17
2400 90 x 90 90 x 70 90 x 45 90 x 35
B’ 2700 . 90 x 90 90 x 70 | s0x45
2400 : . 90 x 90 90 x 70 90 x 45
§0 2700 : z - 90 x 90 90 x 70




Table 15

STUDS - INTERNAL WALLS - LOWER OF TWO STOREYS

For All Deslgn Windspeeds

75 mm Nominal Frame

STUD STUD
HEIGHT | SPACING UNSEASONED
(mm) (mm)
Fa4 B | 7 | B | F1 | F14a | F17
450 75 x 50 75 x 40
=400 600 . 75 x 50 75 x 40
450 : 1 75 x 50 75 x 40
2700 600 75 x 50 [ 75x 40
STUD STUD
HEIGHT | SPACING SEASONED
{mm) mm
i F4 B | 7 | B | F1 | Fa | F7
450 70 x 45 70 x 35
240 600 - 70 x 45 70 35
450 . 70 x 45 | 70x35
aro 600 . | 70 x 45
100 mm Nominal Frame
STUD STUD
HEIGHT | SPACING UNSEASONED
(mm) {mm)
A | B | F7 | F8 F11 Fi4 | F17
2400 350
g 100 x 40
450
2700 o
STUD STUD
HEIGHT | SPACING SEASONED
(mm) {mm)
F4 5 7 | e | F1 | F4 | Fi7
2400 ol
L 90 x 35
450
2700 e
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Table 16 - 49/51
STUDS AT SIDES OF OPENINGS
Lower of Two Storey Construction

Design Windspeed: 49 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
{mm) (mm)
F4 F5 F7 F8 Fi1 Fi4 F17
900 100x50 | 100x40 | 100x 40 | 100x40 | 75x50 | 75%x50 | 75x 40
2400 1200 2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 75 x50 75 x 50
1500 2/100x40 (2/100x40 | 100x 50 (100 x40 | 100x 40 | 100x 40 | 75 x50
1800 2/100x40 | 2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40
900 2/100x40 | 100x 50 | 100x40 [ 100 x40 | 100x 40 | 100 x40 | 75 x 50
2700 1200 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40 | 100 x 40
1500 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40
1800 2/100x50 [ 2/100x40 [2/100x40 | 100 x50 | 100x 50 | 100 x 40 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) (mm)
F4 F5 F7 F8 Fi1 F14 Fi17
900 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 7Ox45 | 70x 45
2400 1200 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x35 | 70x 45
1500 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35 | 90x 35
1800 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x35
900 2/90x35 | 2/90x35 | 90x 45 | 90x 45 90 x 35 90 x 35 90 x 35
2700 1200 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45 90 x 45 90 x 35
1800 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
Design Windspeed: 51 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 2/100x40 | 100x50 | 100x 40 | 100x40 | 75x50 | 75x50 | 75x50
2400 1200 2/100x40 | 100 x50 | 100x50 | 100x 40 | 100x 40 | 100x 40 | 75x 50
1500 2/100x40 [2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x40 [ 2/100x40 | 100 x50 [ 100 x 50 | 100 x 50 | 100 x 40
900 2/100x40 [2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40 | 100 x 40
2700 1200 2/100x40 [ 2/100x40 | 100x 50 | 100 x50 | 100 x 40 | 100 x 40 | 100 x 40
1500 2/100x50 [ 2/100x40 [2/100x40 | 100 x50 | 100x 50 | 100 x 40 | 100 x 40
Sy 1800 2/100x50 | 2/100x40 [ 2/100x40 | 2/100x40 [ 100 x 50 | 100 x 50 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm}) (mm)
F4 F5 F7 F8 F11 Fi14 F17
900 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35 | 70x 45
2400 1200 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 [ 90x35 | 90x 35
1500 2/120x35 | 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x 35
1800 2/120%45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x35 | 90x35 | 90x 35
900 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
5700 1200 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
1500 2/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45 90 x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
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Deslgn Windspeed: 53 m/s

Table 16 - 53/55
STUDS AT SIDES OF OPENINGS
Lower of Two Storey Construction

STUD OPENING
HEIGHT WIDTH UNSEASONED
{mm) {mm)
F4 F5 F7 F8 F11 Fi4 F17
900 2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 75x50 | 75x 50
2400 1200 2/100x40 | 2/100x40 | 100x50 | 100 x40 | 100x 40 | 100 x40 | 75 x50
1500 2/100x40 [2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100 x 40
900 2/100x40 |2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40
5700 1200 2/100%40 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40
1500 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100x 40 | 100 x40 | 100 x 40
1800 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100 x50 | 100 x 40
STUD OPENING
HEIGHT WIDTH SEASONED
{mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 2/90x35 | 2/90x35 | 90x 45 90x 35 90 x 35 90 x 35 70 x 45
2400 1200 2/90x35 | 2/90x35 | 90x 45 | 90x45 | 90x35 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x35 | 90x 35
1800 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
900 2/90 x 35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x35 | 90x 35
2700 1200 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x45 | 90x 35
1500 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
Design Windspeed: 55 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
{mm) {mm)
F4 Fs F7 F8 F11 F14 F17
900 2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40 | 100 x 40
2400 1200 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40 | 100x 40
1500 2/100x40 [ 2/100x40 | 2/100x40 | 100 x50 | 100x 40 |- 100x 40 | 100 x 40
1800 2/100x50 | 2/100x40 [2/100x40 | 100 x50 | 100x 40 | 100 x 40 | 100 x 40
900 2/100x40 | 2/100x40 | 100x 50 | 100x 50 | 100x 40 | 100 x 40 | 100 x 40
2700 1200 2/100x40 | 2/100x40 (2/100x40 | 100 x50 | 100x 50 | 100 x 40 | 100 x 40
1500 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x50 | 100 x 40
1800 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
F4 s F7 F8 F11 F14 F17
900 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 90x 35
2400 1200 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
1800 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 35
900 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x45 | 90x 35
2700 1200 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1500 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
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Table 16 - 57/60
STUDS AT SIDES OF OPENINGS
Lower of Two Storey Construction

Design Windspeed: 57 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 B F7 F8 F11 F14 F17
900 2/100x40 |2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 75 x50
2400 1200 2/100x%40 | 2/100x40 | 100 x50 | 100x 40 | 100x 40 | 100x 40 | 100 x 40
1500 2/100x50 | 2/100x40 | 2/100x40 | 100% 50 | 100 x40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x40 | 2/100x40 | 2/100x50 | 100 x50 | 100 x 40 | 100 x 40
900 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100x 40 | 100x 40 | 100 x 40
2700 1200 2/100%50 | 2/100x40 |2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 40 | 100 x 40
e 1800 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
Fa 5] F7 F8 F11 Fi4 F17
900 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x35 | 90x35 | 90x35
2400 1200 2/90x45 | 2/90x35 | 2/90x35 | 90x35 | 90x45 | 90x35 | 90x 35
1500 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x45 | 90x 35
1800 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
900 2/90 x 45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x 35
2700 1200 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1500 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
Design Windspeed: 60 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 F5 F7 F8 F11 Fi4 F17
900 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
2400 1200 2/100x40 |2/100x40 | 100 x50 | 100x 40 | 100 x40 | 100x 40 | 100 x 40
1500 2/100x50 | 2/100%40 | 2/100x40 | 100x 50 | 100 x 40 | 100 x 40 | 100 x 40
1800 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40
900 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x50 | 100x 40 | 100 x 40
2700 1200 3/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 [ 2/100x40 | 100 x 50 | 100 x 50
1800 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
F4 F5 F7 F8 F11 F14 F17
900 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x35 | 90x35 | 90x35
2400 1200 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x 45 | 90x35
1500 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1800 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
900 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
5700 1200 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1500 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1800 3/90x45 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35




Table 16 - 64/69
STUDS AT SIDES OF OPENINGS
Lower of Two Storey Construction

Design Windspeed: 64 m/s

STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) (mm)
F4 > F7 F8 Fi1 F14 F17
900 2/100x40 | 2/100x40 | 2/100x40 | 100 x50 | 100 x40 | 100x 40 | 100 x 40
2400 1200 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x50 | 100 % 40 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x40 [2/100 x 40| 100 x50 | 100 % 50 | 100 x 40
1800 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
900 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40
2700 1200 3/100x40 | 2/100x50 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50
1500 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
_1800 3/100x50 [ 3/100x40 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
STUD OPENING
HEIGHT WIDTH SEASONED
(mm) (mm)
F4 5] F7 F8 F11 F14 F17
900 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x45 | 90x35 | 90x 35
2400 1200 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45 | 90x 45
1500 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
1800 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
900 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45
2700 1200 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1500 3/90x45 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35
1800 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35
Design Windspeed: 69 m/s
STUD OPENING
HEIGHT WIDTH UNSEASONED
(mm) {mm)
F4 & F7 F8 F11 F14 Fi17
900 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x40 | 100x 40 | 100 x 40
2400 1200 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 100 x50 | 100x 50 | 100 x 40
1500 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50
1800 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
900 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50
2700 1200 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
1500 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
1800 - 3/100x50 | 3/100x50 | 3/100x50 2/100x50 | 2/100x40 | 2/100x40
STUD OPENING
HEIGHT WIDTH SEASCNED
(mm) (mm)
F4 s F7 F8 F11 F14 Fi7
900 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 45 90 x 35
2400 1200 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 90x 45
1500 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
1800 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
900 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35
2700 1200 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
1500 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45 | 2/90x35
1800 4/90x45 | 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 3/90x35 | 2/90x45
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Table 16 - 74.5
STUDS AT SIDES OF OPENINGS
Lower of Two Storey Construction

Design Windspeed: 74.5 m/s

STUD OPENING

HEIGHT WIDTH UNSEASONED

(mm) (mm)

F4 F5 F7 F8 F11 F14 F17

900 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 100x 50 | 100 x 50 | 100 x 40

2400 1200 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50 | 100 x 50
1500 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50
1800 - 3/100x50 | 3/100x40 [ 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
900 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40 | 100 x 50

2700 1200 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40 | 2/100x40
1500 - 3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40 | 2/100x40
1800 - = '3/100x50 | 3/100x50 | 3/100x40 | 2/100x50 | 2/100x40

STUD OPENING

HEIGHT WIDTH SEASONED

(mm) (mm)

F4 F5 F7 ] Fi1 F14 Fi7

800 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35 | 2/90x35 | 2/90x35 | 90 x 35

2400 1200 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35 | 90 x 45
1500 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35
1800 4/90x45 | 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35
900 3/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45 | 2/90x35 | 2/90x35

2700 1200 4/90x45 | 4/90x35 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x35 | 2/90x35
1500 - 4/90x45 | 4/90x45 | 3/90x45 | 3/90x35 | 2/90x45 | 2/90x45
1800 - - 4/90x45 | 4/90x45 | 3/90x45 | 3/90x35 | 3/90x35




Table

17

TOP PLATES - LOWER OF TWO STOREYS
For All Design Windspeeds

Maximum Building Width : 9000 mm

75 mm Nominal Frame

MAX. | MAX.
JoisT | sTup UNSEASONED
SPACING| SPACING
(mm) {mm)
A | Fs F7 F8 | F11 F14 F17
450
40 600 75x75 5075
450
hoe 600 75x 75 | 50 x 75
MAX. | MAX.
JOIST | STuD SEASONED
SPACING |SPACING
(mm) (mm)
FA | Fs 7 | B | F11 | F4 | F17
450 50
600 o 45x70
450
i 600 70 x 70 | 45 x 70
100 mm Nominal Frame
MAX. | MAX.
JOIST | sTup UNSEASONED
SPACING |SPACING
(mm) (mm)
F4 i | 7 | 8 | Fn Fi4 | F17
450 | 50x100,
0 600 50 x 100
450 | 75x 100
a 600 75 x 100 | 50 x 100
MAX. | MAX.
JoIsT | STuD SEASONED
SPACING [SPACING
(mm) (mm)
F4 s | 7 | B | F1 | Fia F17
450 45 x 90
450 600 45 x 90
450 | 70x90
o 600 70%90 | 45 x 90
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Table 18

BOTTOM PLATES - LOWER STOREY WALLS
For All Design Windspeeds

Maximum Building Width: 9000 mm
Upper Floor Joist Spacing: 450 mm
FAa | 7 | e | Fi1 | Fia F17
75x 75 50x 75
75x75 | 50 x 100
Table 19

LINTELS - LOWER OF TWO STOREYS
For All Design Windspeeds

MAXIMUM

WIDTH OF UNSEASONED

OPENING
(mm)

F4 5 F7 F8 F11 F14 F17

900 150x 75 | 150x 75 | 150x 75 | 150x 75 | 100x75 | 100x 75 | 100x 75
1200 150x75 | 150x 75 | 150x 75 | 150x 75 | 100x 75 | 100x 75 | 100x 75
1500 150x75 | 150x75 | 150x75 |150x75 | 125x75 | 125x75 | 100x 75
1800 200x75 | 175x75 | 175x75 | 175x 75 | 150x 75 | 150x75 | 150x 75
2100 225x75 | 200x 75 | 200x75 | 200x 75 [ 175x75 | 175x75 | 150x 75
2400 250x75 | 225x 75 | 225x75 | 200x 75 | 200x75 | 200x 75 | 175 x75

MAXIMUM

WIDTH OF SEASONED

OPENING
(mm)

F4 B F7 Fa F11 F14 F17

900 140x70 | 120x 45 | 120x45 | 120x 45 [ 120x 45 | 120x 45 | 120x 45
1200 140 x 70 | 120x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45 | 120x 45
1500 190 x70 | 140x 70 | 140x70 | 120x 45 | 120x 45 | 120x 45 | 120x 45
1800 240x 70 | 190x 70 [ 140x70 | 140x 70 | 140x 70 [ 140x 70 | 120x 70
2100 240x 70 | 190x 70 | 190x70 | 190x 70 | 140x 70 | 140x 70 | 140x 70
2400 - 240%x 70 | 240x70 | 190x 70 | 190x 70 | 190x 70 [ 190k 70




VERANDAH BEAMS

Verandah beams sizes must be determined as for roof beams from Table 20. The spacing of the beam
is determined as shown below.

[

|

| = Verandah beam
s

__¢_- EM __‘f__

i X

FIGURE B8.3.2 VERANDAH BEAM SPACING
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Table 20 - 49/51/53

ROOF BEAMS - NON TRAFFICABLE ROOFS

Design Windspeed: 48 m/s

BEAM SPAN |BEAM SPACING UNSEASONED
) (mm) Fa = 7 F8 F11 Fla F17
2400 250x75 | 225%75 | 200x75 | 200x75 [ 200x75 | 175x75 | 175x75
3600 3000 250x75 | 25075 | 225x75 | 225x75 | 200x75 | 200x 75 | 200 x 75
3600 275x75 | 25075 | 250x75 | 225x 75 | 225x75 | 200x 75 | 200 x 75
4200 275x75 | 275x75 | 250 x 75 | 250x 75 | 225 x75 | 225 x 75 | 200 x 75
2400 275x75 | 275x75 | 250x 75 | 250x 75 | 225x 75 | 225x 75 | 200x 75
3600 3000 300x75 | 300x75 | 275x75 | 250x 75 | 250x75 | 225x75 | 225x 75
3600 300 x 100 300 x 75 | 300x75 | 275x 75 | 250x 75 | 250 x 75 | 250 x 75
4200 300 x 100|300 x 100| 300 x 75 | 300x 75 | 275x 75 | 275 x 75 | 250 x 75
2400 300 x 100|300 x 100| 300x75 | 275x 75 | 275x75 | 250 x 75 | 250 x 75
_— 3000 300 x 100|300 x 100| 300x75 | 300x75 | 275x75 | 275x 75 | 250x 75
3600 . 300 x 100|300 x 100 | 300 x 75 | 300x 75 | 275 x 75
4200 . 300 x 100 | 300 x 100| 300 x 75 | 300 x 75 | 275 x 75

Design Windspeed: 51 m/s

BEAM SPAN |BEAM SPACING UNSEASONED
ki e F4 F5 F7 F8 F11 Fi4 F17
2400 225%75 | 225x75 | 200x75 [ 200x 75 | 200x75 [ 175x75 | 175x 75
66 3000 275x75 | 250x75 | 225x75 | 225x75 | 225 x75 | 200 x 75 | 200 x 75
3600 275x75 | 250x75 | 250 x 75 | 225 x75 | 225 x75 | 200 x 75 | 200 x 75
4200 300x75 | 275x75 | 250x75 | 25075 | 225x75 | 225x 75 | 200x 75
2400 275x75 | 275x75 | 250x75 | 25075 | 225x75 | 225x 75 | 200 75
S 3000 300x75 | 275x75 | 275x75 | 250x 75 | 250x 75 | 22575 | 225x 75
3600 300x 100 300x75 | 300x75 | 275x 75 | 250 x 75 | 250 x 75 | 250 x 75
4200 300x 100|300 x100| 300x75 | 275x75 | 275x75 | 275x75 | 250x 75
2400 300x75 [ 300x75 [ 300x75 [ 275x75 | 275x75 | 250 x 75 | 225x 75
p— 3000 - |300x 100|300 x 100| 300 x75 | 275x75 | 275 x 75 | 250 x 75
3600 s - |300x 100|300 x 100| 300x 75 | 300x75 | 275x 75
4200 - . 300 x 100 |300 x 100| 300 x 75 | 300 x 75

Design Windspeed: 53 m/s

BEAMSPAN | BEAM SPACING UNSEASONED
gy (g F4 Fs F7 F8 F11 F14 Fi7
2400 225x75 | 225x%75 | 200x75 | 20075 | 200x75 | 175x75 | 175x75
000 3000 250x75 | 250 x75 | 225x75 | 225x75 | 200x 75 | 200 x 75 | 200 x 75
3600 250%75 [250x75 | 225x 75 | 225x75 | 200 x 75 | 200x 75
4200 250x75 | 250x75 [ 225x75 | 225x75 | 200x 75
2400 275x75 | 275x75 | 250x 75 | 250x 75 | 225x75 | 225x75 | 200 x 75
40 3000 300x75 | 275x75 | 275x75 | 250 x 75 | 250x75 | 225x75 | 225x 75
3600 300 x 100| 300 x75 | 300x75 | 275x75 | 275x 75 | 250 x 75 | 250 x 75
4200 300 x 100|300 x 100| 300x75 | 300x 75 | 275x75 | 275 x 75 | 250x 75
2400 300 x 100|300 x 100 | 300x 75 | 275x 75 | 275x 75 | 250 x 75 | 250 x 75
200 3000 300 x 100|300 x 100| 300x 75 | 275x75 | 275x75 | 250 x 75
3600 4 - 300 x 100|300 x 100| 300 x 75 | 300 x 75 | 275 x 75
4200 - - 300 x 100|300 x 100 | 300 x 75 | 300 x 75
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Table 20 - 55/57/60

ROOF BEAMS - NON TRAFFICABLE ROOFS

Design Windspeed: 55 m/s

BEAM SPAN |BEAM SPACING UNSEASONED
oy i F4 F5 7 F8 F11 F14 Fi7
2400 250x75 | 225x75 | 200x75 [ 200x75 | 20075 | 17575 | 17575
3000 3000 275x75 | 250x75 | 225x75 | 225x75 | 200x75 | 200x75 | 200x 75
3600 275x75 | 250x75 | 250x75 | 225x75 | 225x75 | 200x75 | 200X 75
4200 00x75 | 275x75 | 250x75 | 250x75 | 225 x75 | 225x75 | 200X 75
2400 275x75 | 275x75 | 250x75 | 25075 | 225x75 | 225x75 | 200x 75
3800 3000 300x75 | 275x75 | 275x75 |250x 75 | 250x75 | 225 x75 |225nx 75
3600 300x100| 300x75 | 300x75 | 275x75 | 250x75 | 250x75 | 250x 75
4200 - 300x100| 300x75 | 275x75 | 275x75 | 250 x 75 | 250 x 75
2400 300x100| 300x75 |300x75 |275x75 | 275x75 | 250x75 | 250x 75
4200 3000 300x100| 300x75 | 300x75 | 275x75 | 275x75 | 250 x 75
3600 - - 300 x 100|300 x 100| 300 x75 | 300x75 | 275x75
4200 - - 300x 100|300x100| 300x75 | 300x 75
Design Windspeed: 57 m/s
BEAM SPAN | BEAM SPACING UNSEASONED
gy (mm) F4 5 F7 F8 Fi1 F14 F17
2400 250x75 | 225x75 | 200x75 | 200x75 | 200x75 | 175x75 | 175% 75
3000 3000 275x75 | 250x75 | 225x75 [ 225x75 | 200x75 | 200x75 | 200x 75
3600 275x75 | 25075 | 225x75 | 225%x75 | 200x75 | 200x 75
4200 275x75 | 250x75 | 225x75 | 22575 | 200x 75
2400 300x75 | 275x75 | 250x75 | 250x 75 | 225x75 | 225x75 | 200x 75
3600 3000 300x100| 300x75 | 275x75 [ 250x75 | 250x75 | 225x75 | 2265x 75
3600 300x100| 300x75 | 275x75 | 250x75 | 250 x75 | 250x 75
4200 300x100| 300x75 | 275x75 | 275x75 | 275x75 | 250x 75
2400 300x100| 300x75 | 300x75 | 275x75 | 275x75 | 250x75 | 250 x 75
4200 3000 - 300 x 100|300 x 100 300x75 | 275x75 | 275x75 | 250x 75
3600 - - 300x100|300x100| 300x75 | 300x75 | 27575
4200 - - - 300x100|300x 100| 300x75 | 300x 75
Design Windspeed: 60 m/s
BEAM SPAN |[BEAM SPACING UNSEASONED
o) i F4 F5 F7 F8 F11 F14 F17
2400 275x75 | 250x75 | 225x75 | 200x75 | 200x75 | 1775%x75 | 17575
3000 3000 300x75 | 275x75 [225x75 | 225x75 | 200x75 | 200x75 | 200x 75
3600 275%x75 | 250x75 | 250x75 | 225x75 | 225x75 | 200x75 | 200x 75
4200 300x100|300x75 | 275x75 | 250x75 | 225x75 | 225x75 | 200x 75
2400 300x75 | 275x75 | 250x75 | 250 x 75 | 22575 | 22575 | 200x 75
3600 3000 300x100| 300x75 | 275x75 | 275x75 | 250x75 | 225x75 | 225x 75
3600 - 300x100| 300x75 | 275x75 | 275x75 | 250x75 | 250x 75
4200 - - 30011ﬁ0 300x75 | 275x75 | 275x75 | 250x%x 75
2400 - 300 x100| 300x75 | 275x75 | 275x75 | 250 x75 | 250 x 75
4200 3000 . - 300x100]| 300x75 | 275x75 | 275x75 | 250x 75
3600 - - - 300x100| 300x75 |300x100| 275x75
4200 - - - 300x 100 {300 x100| 300x75 | 300x75
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Table 20 - 64/68/74.5
ROOF BEAMS - NON TRAFFICABLE ROOFS

Design Windspeed: 64 m/s

BEAM SPAN |BEAM SPACING UNSEASONED

g sl F4 5 F7 F8 Fi1 Fia | F17
2400 275x75 | 250%x75 | 225x75 | 200x75 | 200x 75 | 175x%75 | 175x75

3000 3000 275%x75 | 275x75 | 250x 75 | 225x75 | 200x 75 [ 200x 75 | 200x 75
3600 300x100| 300x75 | 275x75 | 250x 75 | 225 %75 | 200x 75 | 200 x75
4200 - 300%100| 300x75 | 275x75 | 250x75 | 225x 75 | 200X 75
2400 300x100| 300x75 | 275x%75 | 250x 75 | 225x75 | 200x 75 | 200x 75

3600 3000 - 300x100| 300x%75 | 275x75 | 250 x75 | 250x 75 | 225X 75
3600 - - 300x100| 300x75 | 275x75 | 250x 75 | 250x 75
4200 - - 300 x100]| 300x75 | 275x75 | 275x 75 | 250x 75
2400 - - 300x100| 300x75 | 27575 | 250 x75 | 250 x 75

4200 3000 - - 300x 100| 300%75 | 275x75 | 275x75 | 250 x 75
3600 - - - 300x 100| 300x75 | 300x75 | 275x 75
4200 - - - - 300x100| 300 x 75 | 300 x 75

Design Windspeed: 69 m/s

BEAM SPAN |BEAM SPACING UNSEASONED

il (mm) F4 F5 7 F8 Fi1 Fi4 Fi7
2400 300x75 | 275x75 | 250x75 | 225x75 | 200x75 | 17575 | 17575

3000 3000 300x100| 300x 75 | 275x75 | 250x75 | 225x75 | 200x75 | 200x 75
3600 - 300x100| 300x75 | 275x75 | 250x75 | 22575 | 200X 75
4200 - - 300x100]| 300x75 | 250x75 | 225x75 | 200x 75
2400 - 300%100| 300x75 | 275x75 | 275x75 | 250x75 | 200x 75

3600 3000 - - 300x100| 300x75 | 27575 | 250x75 | 225x 75
3600 - - - 300x75 | 275x75 | 250x75 | 2560x 75
4200 - - - 300x100| 300x75 | 275x75 | 250x 75
2400 - - 300x100| 300x75 [ 275x75 | 275x75 | 250 % 75

4200 3000 - = B 300%x100| 300x75 | 275x75 | 275x 75
3600 - - - - 300x100| 300x75 | 275x 75
4200 . - - - - 300 x 100| 300 x 75

Design Windspeed: 74.5 m/s

BEAM SPAN |BEAM SPACING UNSEASONED

ey (mm) F4 F5 7 F F11 F14 F17
2400 300 % 100| 300 x 75 | 275% 75 | 250% 75 | 225x75 | 200x75 | 17575

s 3000 — |300x100| 300x75 | 275x75 | 250x75 | 225x75 | 200x 75
3600 . — | 300x75 | 275x75 | 250x 75 | 225x75 | 225x 75
4200 : ~ |300x100] 300x75 | 275x75 | 250x75 | 225x 75
2400 - - 300x100| 275x75 | 250x75 | 225x75 | 22675

o 3000 : — |300x100| 300x75 | 300x75 | 275 x 75 | 225 x 75
3600 - - - 300x100| 300x75 | 275x75 | 250x75
4200 : : : - |300x100| 300x75 | 275x 75
2400 y : - |300x100] 30075 | 27575 | 250 x 75

4200 3000 - - - - 300x100| 300x75 | 275x 75
3600 ; . - - |300x 100|300 x 100| 275x 75
4200 ’ - : . - |300x100]300x 100
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B9 BRACING

B9.1 Scope

The following clauses give the bracing demand on walls due to wind and earthquake and provide connection details
for walls as well as the bracing capacity of different wall systems.

B9.2 Application

1. Determine bracing demand for the storey type and direction from clauses B9.3.2 and B9.3.3.
2. Select bracing capacity of sub-floor bracing from Figure B3.4.2

3. Select bracing capacity of walls from Figure B9.4.3

Thetotal bracing capacity MUST be greater than or equal to the bracing demand required for that particular direction.

B9.3 Bracing Demand

B9.3.1 General

Bracing demand is the force exerted by wind or earthquake on a house in the direction under consideration. The
bracing demand due to wind is based on the area of wall against which the wind blows. The bracing demand due
to earthquake is given on the basis of the floor area of the house. The applicable demand is derived in the following
manner. Consider one direction at a time. Assume that wind at right angles to building length is 'direction A' and
wind at right angles to building width is 'direction B .

B9.3.2 Determination of Bracing Demand for ' Direction A '

1 Determine the design windspeed from Table A4.5.1 or A4.5.2 as appropriate.

2 Determine the earthquake zone from Figure A5.

3 From Table B9.3(A) determine the bracing demand for wind at right angles to building length for the storey
type under consideration.

%@rn:tﬁ: ;;:!or adesign windspeed of 49 m/s. For design windspeeds otherthan 49 m/s, the bracing demand
given in the table must be multiplied by the appropriate factor given below the table.

4 From Table B9.3(C) determine the bracing demand for earthquake for the same storey type.

5 The bracing demand for ' direction A* is the greater of the values derived from steps 3 and 4.

B9.3.3 Determination of Bracing Demand for ' Direction B’

1 Determine the design windspeed from Table A4.5.1 or A4.5.2 as appropriate.

COMMENT:
This speed could be different from the speed in step 1 of B9.3.2

2 From Table B9.3(B) determine the bracing demand for wind at right angles to building width for the sotrey type
under consideration.

COMMENT:
Same as comment under B9.3.2 - 3

3 From Table B9.3(C) determine the bracing demand for earthquake for the same storey type.

4 The bracing demand for ' direction B ' is the greater of the values derived from steps 2 and 3.
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Table B9.3(A)

BRACING DEMAND ( kN/m ) - WIND FORCES
(TOTAL DEMAND = L x kN/m )

The values In the Table are for a design windspeed of 49 m/s. For other
speeds multiply by the factors given separately.

WIND AT RIGHT ANGLES TO HOUSE LENGTH

STOREY WIDTH ROOF PITCH_( degrees )
we W) <10 15 20 25
_ 4 2.1 2.1 2.3 2.9
S'Tﬂ‘;:':t;"" 6 2.1 2.1 2.4 3.1
2.1 2.1 2.4 3.2
10 2.1 2.1 2.4 3.4
12 2.1 2.1 25 3.6
4 2.1 2.1 2.3 2.9
Upp:;‘:’" 6 2.1 2.1 2.4 3.1
Storey 8 2.1 2.1 2.4 3.2
10 2.1 2.1 2.4 3.4
12 2.1 2.1 25 3.8
4 2.3 2.3 25 3.1
UF""L:“"’“" 23 2.3 2.6 3.3
highset or 8 23 23 2.6 3.5
sub - floor 10 2.3 2.3 2.6 3.6
12 2.3 23 2.7 3.8
4 6.0 6.0 8.7 7.9
"“":m"""' 8 6.0 6.0 6.7 8.3
s 6.0 6.0 6.8 8.7
10 6.0 6.0 6.9 9.1
12 6.0 6.0 6.9 9.5

Design Multiplying
Windspeed Factor

49 1.00
51 1.08
53 1.17
55 1.26
57 1.35
60 1.50 / \K\
64 1.71
69 1.98 e DIRECTION A

74.5 2.3
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Table B9.3(B)

TOTAL BRACING DEMAND ( kN ) - WIND FORCES

The values in the Table are for a design windspeed of 49 m/s. For other
speeds multiply by the factors given separately.
WIND AT RIGHT ANGLES TO HOUSE WIDTH
STOREY WIDTH ROOF PITCH_(degrees )
TYEE win <10 15 20 25
4 10.1 10.6 1.1 11.8
Single oy 6 16.0 17.1 18.2 19.3
(Lowset) 8 22.4 24.4 26.4 28.2
10 29.4 325 355 38.5
12 36.9 41.4 45.8 50.0
4 10.1 10.6 11.1 11.6
UP’:}TS};’”Y 6 16.0 17.1 18.2 19.3
Storey 8 22.4 24.4 26.4 28.2
10 29.4 325 355 38.5
12 36.9 41.4 45.8 50.0
4 11.0 11.6 12.1 12.6
Upp“;fm‘“ & 175 18.7 19.9 21.0
highset or B8 245 26.7 28.8 30.8
sub - floor 10 32.1 355 38.8 42.0
12 40.3 45.2 49.9 54.6
4 28.4 29.4 30.3 31.3
L”‘:‘:'l::"“ 6 44.2 46.5 48.6 50.7
storey 8 61.1 65.1 69.0 72.8
10 79.1 85.4 91.4 97.3
12 98.2 107.2 115.9 124.4

Design Multiplying
Windspeed Factor

49 1.00
51 1.08
53 147
55 1.26
57 1.35

74.5 2.31

Yy\

60 1.50

64 1.71 \WIND
69 1.98 DIRECTION B

Page B-85




BRACING DEMAND (kN) - EARTHQUAKE FORCES

Table

BS.3(C)

SINGLE STOREY HOUSE

EARTHQUAKE FLOOR AREA OF BUILDING ( square metres )
ZONE 20 40 60 B0 100 150
4 1.9 3.8 5.7 7.6 9.4 14.2
6 2.8 5.7 B.5 11.3 14.2 21.2
7 3.3 6.6 9.9 13.2 16.5 24.8
UPPER STOREY OF TWO STOREY HOUSE
EARTHQUAKE FLOOR AREA OF HOUSE ( square metres )
“ONE! 20 40 60 BO 100 150
4 3.0 6.0 9.1 12.1 15.1 22.7
6 4.5 9.1 13.6 18.1 22.7 34.0
7 53 10.6 15.9 21.2 26.5 39.7
UPPER STOREY OF HIGHSET HOUSE
EARTHQUAKE FLOOR AREA OF HOUSE ( square metres )
i 20 40 60 80 100 150
4 3.1 6.2 9.3 12.4 15.5 23.2
6 4.6 9.3 13.9 18.6 23.2 34.8
7 5.4 10.8 16.2 21.7 271 40.6
LOWER STOREY OF TWO STOREY HOUSE
EARTHQUAKE FLOOR AREA OF HOUSE ( square metres )
il 20 40 60 80 100 150
4 6.0 12.1 18.1 24.2 30.2 45.4
6 9.1 18.1 27.2 36.3 45.4 68.0
7 10.6 21.2 31.8 42.3 52.9 79.4
SUB - FLOOR BRACING OF HIGHSET HOUSE
EARTHQUAKE FLOOR AREA OF HOUSE ( square metres )
ZONE 20 40 60 80 100 150
< 5.7 11.5 17.2 22.9 28.6 43.0
6 B.6 17.2 25.8 34.4 43.0 64.4
7 10.0 20.0 30.1 40.1 50.1 75.2

For floor areas not provided in the above tables the bracing demand can be linearly interpolated.

* NOTE :
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B9.4 Bracing Capacity

B9.4.1 General

The bracing demand derived from clause B9.3 for each of the two directions must be resisted by bracing walls in
the matching direction as shown in Figure B9.4.1. The total bracing capacity of the walls for the direction under
consideration must be equal to or greater than the bracing demand for that direction.

B9.4.2 Bracing capaclty of sub - floor bracing types

Bracing capacity of sub-floor bracing types is given in Figure B9.4.2

B9.4.3 Bracing capacity of wall systems

Bracing capacities of various wall systems are given in Figure B9.4.3

B9.5 Fixing of Bracing Walls
B9.5.1 Fixing of Top of Bracing Walls

All timber framed bracing walls must be fixed to the roof frame and/or external wall frame with connections of equal
or more strength to the bracing capacity of that wall. Refer to Figure B9.5.1 for details.

B9.5.2 Fixing of Bottom of Bracing Walls

The bottom plate of all timber framed bracing walls must be fixed at their ends and intermediately at 1200 mm
centres to the floor frame with an appropriate connection determined from Figure B9.5.2.
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Total effective length of bracing wall for
this direction = A+B+C+D+E etc

P

Direction of Wind

Total effective length of bracing wall for
this direction = P+Q+R+S elc

Note: (i) Internal bracing must be evenly distributed. R Dirsction of Wind
(i) Bracing walls must be provided in both directions.

FIGURE B9.4.1(A) LOCATION OF BRACING WALL
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Bracing

FIGURE B9.4.2 SUB-FLOOR BRACING TYPES ﬁmcﬂr
)
B) BRACING SETS
—
i) Timber bracee on masonry columns 130 mm (min.)

i 2 " "

1 I

10 kN
per set

1/M16 bolt

|
1 4 :

F

3600 min.

Notes

i} Where bearer height to width ratio exceeds 4:1, the bearer must be fixed to prevent overturning.
i) Braces fixed to the same side of the posts must be half checked at crossing.

i) Steel Braces on timber or steel columns

Whare bearar height to width exceeds 4:1
the bearer must be fixed to prevent
overturning

F ¢a 2/M12 or 1/M16
x J=——1— bolt1o bearer
\ Vi and footing
: /*' M16 rods, circular DEOP'?IIING MAX. 'I1EDOWN
\ / hollow or (mm) | FORCE'U' (kN)

4 rectangular hollow
sections

/ X Steel column
/ \. —— Concrete slab
i) S et (. _________ L _J__ optional

i‘ﬁ‘i Il Footing depth

,'__1' refer to table

500 8.3
1000 15.0
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FIGURE B9.4.3
WALL BRACING TYPES

(A) L

'y L—E _ \\\ $=—— 100 x 50 Top Plate

2L L

dea— 100 x 50 Studs at 600 centres

Two 75 x 3.75 Galvanised Jolt
Head Mails 50 mm apart through
each Weatherbard to studs and
plates.

75 x 50 nogs at 800 centres

* Provide 30 x 0.8 'U' Straps of
galvanised steel fixed with eight
40 x 3.5 Galvanised Clouts as for
all studs.

Locate fixing bolts, straps or
hurricane rods adjacent to outer
studs.

100 x 50 Bottom Plate

N

WALL BRACING ELE ENTS CLAD WITH DIAGONAL WEATHERBOARDS

=

Bracing capacity of wall system
WALL HEIGHT (H) WALL LENGTH (L) (mm)
(mm) 1200 2400
1200 0.75 3.00
1500 0.94 3.75
1800 1.13 4.50
2100 1.31 5.25
2400 1.50 6.00
2700 1.69 6.75
3000 1.88 7.50

* Stud ties may be used as an alternative to galvanised steel ‘U’ straps.
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FIGURE B9.4.3 continued

WALL BRACING TYPES
(B) i L ]
r T S T N 0 EE N
\ Lopmg
1\

* Provide 30 x 0.8 'U' Straps of
galvanised steel fixed with eight
40 x 3.5 Galvanised Clouts as for
all studs

100 x 50 Top Plate

100 x 50 Studs at 600 centras

\ Head Nails 50 mm apart through

75 x 50 nogs at 80O centras

Two 75 x 3.75 Galvanised Jolt

each Woeatherbard to studs and

plates.
\\
\ \ 150 x 25 Brace face nailed to
\ studs with two 75 x 3.75
% Galvanised Flat Head Nails 50
i o ) T 5 X =] mm apart and 1o plates with three
i] \ ‘ _,.—-1-'/ 100 x 4.5 Galvanised Flat Head
[ \ ‘.5(‘ Nails 50 mm apart.
\
[ | \ \ Locate fixing bolts, straps or
| | \ \ hurricane rods adjacent to outer
\ studs.
| \
[} \| Y] _ 100x50 Botiom Plats
| I ; +-T1T1T1Ht——=% 3
| |
WALL BRACING ELEMENTS CLAD WITH VERTICAL WEATHERBOARDS
Bracling capaclty of wall system
WALL HEIGHT (H) WALL LENGTH (L) (mm)
(mmf 1200 2400
1200 0.75 2.0
1500 0.94 25
1800 113 3.0
2100 1.31 35
2400 1.50 4.0
2700 1.69 45
3000 1.88 5.0

* Stud ties may be used as an alternative to galvanised steel straps.
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FIGURE B9.4.3 continued

WALL BRACING TYPES

()

= = -
T ’t':r‘k ST
T\ \ i
T .
i \ ‘\\ i !
‘) \ L [//"
ll: = —\5:\]?1 = = =t
T \ :I - |:
" AN i
. 1\ i
) % = 7
:': = = = 1:1\:%:::
IETY
[l % B
Ty
I ] ] \_\\ \ 0
1= = | SERE| SR V| 2 S

* Provide 30 x 0.8 'U' Straps of

galvanised steel fixed with eight
40 x 3.5 Galvanised Clouts as for
all studs.

100 x 50 Top Plate

100 x 50 Studs at 600 centras

75 x 50 nogs at 800 centres

Two 75 x 3.75 Galvanised Joh
Head Mails 50 mm apart through
each Weatherbard to studs and
plates.

150 x 25 Brace face nailed to studs
with two 75 x 3.75 Galvanised flat
Head MNails 50 mm apart and to
plates with three 100 x 45
Galvanised flat Head Nails 50 mm

apar.

Locate fixing bolts, straps or
hurricane rods adjacent to outer
studs.

100 x 50 Bottom Plate

WALL BRACING ELEMENTS CLAD WITH VERTICAL WEATHERBOARDS

Bracling capacity of wall system
WALL HEIGHT (H) WALL LENGTH (L) (mm)
(mm) 1200 2400
1200 0.75 20
1500 0.94 25
1800 1.13 3.0
2100 1.31 as
2400 1.50 4.0
2700 1.69 45
3000 1.88 5.0

* Studs ties may be used as an alternative to galvanised steel straps.
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FIGURE B9.4.3 continued

WALL BRACING TYPES
L
(D) a -
T+ e e T _.,k
! . ! Top Plate
L%___:::Z:::ZJ
H { | !
J \ [™——— 50 x 25 Galvanised Fiat Head
| ] 3 Nails at 150 centres to all edges of
l sheets and 300 centres to all
j— _— . 4]_ s FE= 0.5 1: intermediate members.
| ! I r Bottom Plate
e ——— — — J —— s e -
L J - - _l...
- 'ﬁx_ /_,.—" I
™ Building Straps
FULL HEIGHT WALL BRACING ELEMENT
SHEET WALL BRACING ELEMENTS (PLYWOOD, PARTICLE BOARD AND FIBRE CEMENT)
Bracing capacity of wall system
WALL HEIGHT (H) WALL LENGTH (L) (mm)
mm
o e o MINIMUM THICKNESS OF SHEET BRACING
1200 2.0 48 ELEMENTS
1500 25 6.0 1. Plywood 7.5 mm
2. Fibre Cement Board 7.5 mm
1800 3.0 7.2 3. Wood Based Products
Density 600 to 800 kg/m3 9.0 mm
2100 35 8.4 Density greater than 800 kg/m®> 4.5 mm
2400 4.0 9.6
2700 45 10.8
3000 5.0 12.0
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FIGURE B9.4.3 continued BRACING TYPES

E) Timber braces b No end splits allowed.
2/50 x 3.15 nails to Dril ¥ necessary

each stud and brace

N 1

N
b / LENGTH OF] BRACING
/‘ : BRACE (L) | CAPACITY
(mm) (kN)

/|
H=EA o A

N

%
| AN By

| |
150 mm_i |i Tie-down 1o floor: Refer ;| | 150 mm
maximum Clause B9.5.2 maximum
k . 3
Notes: i) The maximum depth of notch or sawcut must not exceed 20mm.

ii) Sawcuts are to be deemed to be notches.
iii) Cut-in braces may only be used on internal non-loadbearing bracing walls.

F) Metal braces

Provide proprietary
Tensioning Device

Purpose made Flat
Building Strap

A number of metal braces are readily available at hardware stores. These are produced by various manufacturers who
have had their products tested by the relevant Autherities.
To obtain design strengths of these braces, refer to manufacturers specifications.
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Deslgn Strength (kN)

FIGURE B9.5.1
Unseasoned Seasoned
FIXING OF BRACING WALLS TO ROOF timber timber
FRAME, OR TO EXTERNAL WALL FRAME
J2 J3 J4 | JD2 | JD3 | JD4
Rafters or Trusses parallel to Braclng Wall
}] F8 - 100 x 40 nogging
2/75 % 3.15 ¢ nails
each end
i8] 13 094| 23| 1.8 1.3
) Framing anchors
F8 - 100 x 40 nogging (one bolt)  (legs not bent) BP“
F8 - 125 x 40 nogging (two bolts) gx 45 ¢ nails each Size
1 or 2 bolts as M10 39| 25| 16| 46| 35| 26
per table
Mi2 46| 3.0 1.9 56 421 31
M16 6.2| 4.0 25| 76] 56| 42
2M10 78| 5.0 32| 80| 70| 52
2/M12 80| 6.0 38| 80| 80| 62
Bracing wall———s=
W™
[1])]
Bracing w
49| 35 25| 68| 52| a7
Framing anchor,
{legs not bent)
6/3.15 ¢ nails to
each face
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FIGURE B9.5.1 continued

Design Strength (kN)

FIXING OF BRACING WALLS TO ROOF Unisaasands! {hui 1) Sainis Tithsr
FRAME, OR TO EXTERNAL WALL FRAME 12 1 sa | yoz| so3 | Joa
Rafters or Trusses parallel to Bracing Wall (cont.)
IV) F8- 100 x 40 bridging piece Two looped straps (30 x 0.8 galv.)
4/3.15 ¢ nails each and to bridging
375 % 3.15 ¢ nails
62| 44 | 31| 86| 67| 48
Gap to truss
Bracing walls
1)) il Note: For sheet roofs only
eiling joist/truss
e 2/3.15 ¢ nails per batten
- 3.5¢ holes to be drilled
Ceiling battens in batten to allow for
fixed with 1/3.15 ¢ truss deflection
either side of wal
15] 1.1 | o8| 20| 15 | 1.1
PER BATTEN
Bracing wall
< Small gap
Nailing plates or framing anchor .
YD (legs not bent) o either end of Nk
nogging 6/3.15 ¢ nails per face
" 4315) 31| 22 | 16| 39| 31| 22
43751 42| a0 | 21| s3] 42 30
6315 41| 29| 21| 54| 43 | 31
Bolt
Size
M10 | 46| 40| 32 54 46| 37
M12 66| 50| 40 7.0| 54| 44
Mie | 84| 67| 53| 93] 73| 59
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FIGURE B9.5.1 Continued

Design Strength (kN)

Unseasoned Seasoned
FIXING OF BRACING WALLS TO ROOF timbar timber
FRAME, OR TO EXTERNAL WALL FRAME 21 s g4 | oo2! o3l Jpa
) 2 skew nails per crossing, Nails
size as per table
2315 15111 ] 08| 11 09| 07
2375 21| 15| 11 | 2.7 211 15
Rafter
N Bracing wall
VilN Bolts or nails as per table Nails
blocks to be both sides of
Falley:ar Dot chor: 4315 | 31| 22|16 | 39| 31| 22
Blocking
enough to avoid spltting 4/3.75 | 4.2 3.0 ] 21 53| 42| 3.0
6/3.15 | 4.1 29| 21 54| 43| 31
Bolt
Size
M10 46 | 40 | 32 | 54| 48 | 37
Bracing walls Mi2 6.6 50) 40| 70| 54 | 44
M16 84| 67) 53| 93| 73| 519
IX) 2/30 x 0.8 galv straps with Nails
Internal bracing wall number nails each end of
i 4315 | 74 | 53 | 37 | 94 | 53 | 44
6/3.15 9.7 | 7.0 |49 13 103 | 74
Top plate
External wall
Note: Where one strap is used, loads may be half of those tabled.
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FIGURE B9.5.2

Deslgn Strength (kN)
Unseasoned Seasoned
timbar timber
TIE-DOWN: BOTTOM OF BRACING WALLS Bol
ts | y2| u3| ua| uo2| uo3| ups
)
4
M10
head
4 o s 1 cup-| 88| 58| 35| 113 84| 62
T centres head
/ Per | Bott
L
,‘ =4
i e E
MNote: Minimu
joist width is 45 mm
)
) M10 115 [106 |67 [11.5 |15 [115
T
M2 17 16.5 105 17 17 17
L S Boht +
s as
//’_' per tab Per| Bolt

E——F
R

Double joist or 450 mm long full length cleat nailed to joist
with 6/75 x 3.15 ¢ nails

]

)

A
"

M10 bolt

125 x 75 bridging
piece on flat

/ 115 | 106 | 67 | 115
* =k
H \2M12m

ach screws
each and 125 mm loi

1"M5 | 115

V) Mio| 115] 106 | 67 | 115 | 11.5] 115

Bolt as per table Mi2y 17 14 10 17 17 15

100 x 50 bridging
/ piece on edge

W e _i_:ﬁ:: t

2 nailing plates each end of bridging, legs no|
bent with 6/3.15 ¢ nails to each facse
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Design Strength (kN)

FIGURE B9.5.2 continued
Bolts Unseasoned Seasoned
TIE-DOWN: BOTTOM OF BRACING WALLS timber timber
J2 | ua| v4| JD2| JD3| JD4
A
V) 4 mio | 11.5] 106| 67| 11.5] 115] 115
Mi12 17 | 165| 108| 17 | 17| 17
Bolt as per table
Solid nogging
\".
4 @Yz:::- ‘.Zﬂ <
p 1
[ / 1
Bearar
w + ¥ mio | 115]| 106| 67| 15| 11.5] 115
Mi12 17 | 165| 105]| 17 | 17| 17
Hooked or bent
anchor bolt as per
Vil ' ;
Proprietary REFER TO MANUFACTUERS
masonry anchor SPECIFICATIONS
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B10 TIE-DOWN
B10.1 Scope

This clause provides for structural connections to resist uplift and shear forces on floor, wall and roof framings. These
details are in addition to nominal fixing.

Continuity of tie-down must be provided from the roof sheeting to the foundations.

B10.2 Application

To determine an appropriate structural tie-down detail, the following general steps are io be followed:

(i) From Fig. B10.3(A) determine the appropriate dimension ‘A’ for the member or joint considered.

(i)  From Tables B10.5.1 fo B10.11.4 determine the uplift forces to be resisted by each joint considered.
(iiiy  Determine the appropriate joint group for the joint under consideration.

(iv)  Enter the appropriate design strength figure and establish a suitable tie-down detail.

B10.3 Dimension'A'

Dimension “A’ must be used to determine the tie-down requirements for each structural joint in floor framing, wall
framing and roof framing excluding purlins.

Notes : 1. dimension 'A’Is NOT to be used for determination of timber member sizes.
2. dimension 'S' is at right angles to dimension ‘A’ and the method of measurement is shown in Figure

B10.9(A)
A A Ay A e A g
AN
!
1
L1
K_A *_A X A * A *

FIGURE B10.3(A) DIMENSION ‘A’ - RAFTERED ROOF

Note : To determine dimension ‘A’ for floor joists and bearers, consideration should be givento the sharing of uplift
load through internal partitions. The dimensions ‘A’ illustrated above for bearers and floor joists take this into
account.
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B10.4 General Connection Requirements

B10.4.1 Steel Washers

Bolt ¢ Washer Size (mm)

(mm) Square Round

M10 bolt 40 x 40 x 2.5 mm 45 mm dia. x 2.5 mm
M12 bolt 50 x 50 x 3 mm 55 mm dia. x 3 mm
M16 bolt 57 x 57 x 4 mm 65 mm dia. x 4 mm
M20 bolt 65 x 65 x 5 mm 75 mm dia. x 5 mm

B10.4.2 Drllling for Bolts

(i) Bolt holes in timber must be 1-2 mm greater in diameter than the bolt diameter.

(i)  Bolt holes in steel must provide a snug fit, i.e. not greater than 0.5 mm larger than bolt diameter.
B10.4.3 Drilling for Coach Screws

(i) Hole for Shank = Shank Diameter + 1 mm.
(i) Hole forThread = Root Diameter.

B10.5 Uplift Forces on Bearers

The uplift forces on bearers must be determined from Tables B10.5.1 to B10.5.4. For typical details and design
strengths refer to Figure B10.5.

B10.6 Upliit Forces on Floor Jolsts

The uplift forces on floor joists are determined from Table B10.6.1 to B10.6.4. For typical details and design
strengths, refer to Figure B10.6.

B10.7 Bracing Demand on Walls

The bottom plate of all walls must be fixed to the floor frame or concrete slab in a manner sufficientto resist the bracing
demand on the walls. Refer to Figure B9.5.2 for details.

B10.8 Uplift Forces on Rafters

The uplift forces on rafters are determined from Tables B10.8.1 to B10.8.4 and tie-down details to resist the uplift
from Figures B10.8(A), B10.8(B), or B10.8(C) as appropriate.

B10.9 Uplift Forces on Roof Beams, Lintels, Verandah Beams and Verandah Posts

The uplift forces on roof beams, lintels, verandah beams and verandah posts are determined from Tables B10.9.1
to B10.9.4. The dimensions 'A’ and 'S' required for using the tables are shown in Figures B10.3(A) and B10.9(A).
For typical tie-down details and design strengths refer Figure B10.9(B) to B10.9(D).

B10.10 Uplift Forces on Purlins:

The uplift forces on purlins are determined from Tables B10.10.1 to B10.10.4. For typical purlin to rafter tie-down
details and design strengths refer to Figure B10.10.

B10.11 Uplift Forces on Cladding fasteners

The uplift forces on cladding fasteners are determined from Tables B10.11.1 to B10.11.4 and the tie-down details
to resist the uplift, from Figure B10.11.
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Table

B10.5.1

THIS TABLE VALID FOR

Aspect Ratio ( height/d )

0.25

0.5

1.0

Roof Pitch ( Degrees )

15, 20, 25

20, 25

25

UPLIFT FORCES ON BEARERS FOR LOWSET BUILDINGS (kN)

Dimension Bearer
A" Span DESIGN WINDSPEED ( nvs )
(mm) (mm)
49 | s1 | s3 | ss | s7 | e0 64 69 74.5
1800 0.16 1.23 2.51
3000 2400 0.21 1.64 3.35
3000 0.26 2.05 4.19
3600 0.31 2.47 5.02
1800 0.19 1.48 3.01
3600 2400 NO 0.25 1.97 4.02
3000 0.31 2.47 5.02
3600 UPLIFT 0.37 2.96 6.03
1800 0.22 1.73 3.52
4200 2400 0.29 2.30 4.69
3000 0.36 2.88 5.86
3600 0.44 3.45 7.03
1800 0.25 1.97 4.02
4800 2400 0.33 2.63 5.36
3000 0.41 3.29 6.70
3600 0.50 3.95 8.04
UPLIFT FORCES ON BEARERS FOR HIGHSET BUILDINGS (kN)
Dimension Bearar
"A" Span DESIGN WINDSPEED ( m/s )
{mm) (mm)
49 51 53 55 57 60 64 69 74.5
1800 3.63 4.48 5.35 6.26 7.20 8.68 10.77 13.57 16.90
3000 2400 4.84 5.97 7.14 8.35 9.61 11.58 14.36 18.10 22,53
3000 6.06 7.46 8.92 10.44 12.01 14.47 17.95 22.62 2B.16
3600 7.27 8.95 10.70 12.52 14.41 17.37 21.54 27.15 33.80
1800 4.36 5.37 6.42 7.51 B.65 10.42 12.93 16.29 20.28
3600 2400 5.81 716 8.56 10.02 11.53 13.89 17.24 21.72 27.04
3000 7.27 8.95 10.70 12.52 14.41 17.37 21.54 27.15 33.80
3800 B.72 10.74 12.84 15.03 17.29 20.84 25.85 32.58 40.55
1800 5.09 6.27 7.49 B.77 10.09 12.16 15.08 19.00 23.66
4200 2400 6.78 8.35 9.99 11.69 13.45 16.21 20.11 25.34 31.54
3000 8.48 10.44 12.49 14.61 16.81 20.26 25.14 31.67 39.43
3600 10.17 12.53 14.98 17.53 2017 24.31 30.16 38.01 47.31
1800 5.81 7.16 8.56 10.02 11.53 13.89 17.24 21.72 27.04
4800 2400 7.75 9.55 11.42 13.36 15.37 18.52 22.98 28.96 36.05
3000 9.69 11.93 14.27 16.70 19.21 23.16 28.73 36.20 45.06
3600 11.63 14.32 17.12 20.04 23.06 27.79 34.47 43.43 54.07
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Table B10.5.2

THIS TABLE VALID FOR
Aspect Ratio ( height/d ) 0.25 0.5 1.0
Roof Pitch ( Degrees ) 10 15 20

UPLIFT FORCES ON BEARERS FOR LOWSET BUILDINGS (kN)

Dimension Bearer
A" Span DESIGN WINDSPEED ( mvs )
(mm) {mm)
49 | 51 | s3 55 57 60 64 69 74.5

1800 0.38 0.89 1.68 2.81 4.32 6.11

3000 2400 0.51 1.18 2.25 3.75 5.76 8.14
3000 0.63 1.48 2.81 4.68 7.20 10.18
3600 0.76 1.78 3.37 5.62 8.64 12.22
1800 0.46 1.07 2.02 3.37 5.18 7.33

3600 2400 0.61 1.42 2.70 4.50 6.91 9,77
3000 0.76 1.78 3.37 5.62 8.64 12,22
3600 NO 0.91 2.13 4.04 674 | 1036 | 14.66
1800 UPLIFT 0.53 1.24 2.36 3.93 6.05 8.55

4200 2400 0.71 1.66 3.14 5.24 8.06 11.40
3000 0.89 2.07 3.93 656 | 10.08 | 14.25
3600 1,07 2.49 4.72 7.87 | 12.08 | 17.10
1800 0.61 1.42 2.70 450 6.91 9.77

4800 2400 0.81 1.90 3.59 5.99 9.21 13.03
3000 1.02 2.37 4.49 7.49 11.51 16.29
3600 1.22 2.84 5.39 8.99 13.82 | 19.55

UPLIFT FORCES ON BEARERS FOR HIGHSET BUILDINGS (kN)

Dimension Bearer

A" Span DESIGN WINDSPEED ( mvs )
{mm) (mm)
49 51 53 55 57 60 64 69 74.5
1800 5.19 6.16 717 8.22 9.31 11.02 13.43 16.66 20.49
3000 2400 6.92 8.21 9.56 10.96 12.41 14.69 17.90 22.21 27.33

3000 B.65 10.27 11.95 13.70 15.52 18.36 22.38 27.76 34.16

3600 10.38 12.32 14.34 16.44 18.62 22.03 26.85 33.32 40.99

1800 6.23 7.39 B.61 9.87 11.17 13.22 16.11 19.99 24.59

3600 2400 8.30 9.86 11.47 13.15 14.90 17.63 21.48 26.65 32.79

3000 10.38 12.32 14.34 16.44 18.62 22.03 26.85 33.32 40.99

3600 12.45 14.79 17.21 19.73 22.34 26.44 32.22 39.98 49.19

1800 7.26 B.63 10.04 11.51 13.03 15.42 18.80 23.32 28.69

4200 2400 9.69 11.50 13.39 15.35 17.38 20.56 25.06 31.10 38.26

3000 12.11 14.38 16.73 19.18 21.72 25.70 31.33 38.87 47.82

3600 14.53 17.25 20.08 23.02 26.07 30.84 37.59 46.64 57.38

1800 8.30 9.86 11.47 13.15 14.90 17.63 21.48 26.65 32.79

4800 2400 11.07 13.14 15.30 17.54 19.86 23.50 28.64 35.54 43.72

3000 13.84 16.43 19.12 21.92 24.83 29.38 35.80 44.42 54.65

3600 16.60 19.71 22.95 26.31 29.79 35.25 42.96 53.31 65.58
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Table B10.5.3

THIS TABLE VALID FOR
Aspect Ratio ( height/d ) 0.5 1.0
Roof Pitch ( Degrees ) 10 15

UPLIFT FORCES ON BEARERS FOR LOWSET BUILDINGS (kN)

Dimension Bearer
Span

A DESIGN WINDSPEED ( nvs )
(mm) {mm)
49 51 53 55 57 60 64 69 74.5
1800 1.30 1.95 2.62 3.32 4.05 5.18 6.79 8.95 11.50
3000 2400 1.73 2.60 3.49 4.43 5.40 6.91 9.05 11.93 15.34

3000 217 3.25 4.37 5.54 6.74 B.64 11.32 14.91 19.17

3600 2.60 3.89 5.24 6.64 8.09 10.37 13.58 17.89 23.01

1800 1.56 2.34 3.15 3.99 4.86 6.22 8.15 10.73 13.80

3600 2400 2.08 3.12 4.19 5.31 6.47 B.29 10.87 14.31 18.40

3000 2.60 3.89 5.24 6.64 8.09 10.37 13.58 17.89 23.01

3600 3.12 4.67 6.29 7.97 9.71 12.44 16.30 21.47 27.61

1800 1.82 2.73 3.67 4.65 5.67 7.26 9.51 12.52 16.10

4200 2400 2.43 3.63 4.89 6.20 7.55 9.68 12.68 16.70 21.47

3000 3.03 4.54 6.12 7.75 9.44 12.10 15.85 20.87 26.84

3600 3.64 5.45 7.34 9.30 11.33 14.52 19.01 25.05 3z.21

1800 2.08 3.12 4.19 5.31 6.47 8.29 10.87 14.31 18.40

4800 2400 2.77 4.15 5.59 7.08 8.63 11.06 14.49 19.08 24.54

3000 3.46 5.19 6.99 8.86 10.79 13.82 18.11 23.86 30.67

3600 4.16 6.23 8.39 10.63 12.95 16.59 21.73 28.63 36.81

UPLIFT FORCES ON BEARERS FOR HIGHSET BUILDINGS (kN)

Dimension Bearer

A" Span DESIGN WINDSPEED ( m/s )
{mm) {mm)
49 51 53 55 57 60 64 69 74.5
1800 7.62 8.69 9.90 11.16 12.47 14,52 17.41 21.29 25.89
3000 2400 10.03 11.59 13.20 14.88 16.62 19.35 23.21 28.38 34,52

3000 12.54 14.48 16.50 18.60 20.78 24.19 29.01 35.48 43.15

3600 15.05 17.38 19.80 22.32 24.94 29.03 34.82 42.57 51.78

1800 9.03 10.43 11.88 13.39 14.96 17.42 20.89 25.54 31.07

3600 2400 12.04 13.90 15.84 17.86 19.95 23.22 27.85 34.086 41.42

3000 15.05 17.38 19.80 22.32 24.94 29.03 34.82 42.57 51.78

3600 18.05 20.85 23.77 26.79 29.92 34.84 41.78 51.09 62.13

1800 10.53 12.16 13.86 15.63 17.46 20.32 24.37 29.80 36.24

4200 2400 14.04 16.22 18.48 20.84 23.27 27.10 32.49 39.73 48.33

3000 17.55 20.27 23.10 26.04 29.09 33.87 40.62 49.67 60.41

3600 21.06 24.33 27.73 31.25 34.91 40.64 48.74 59.60 72.49

1800 12.04 13.80 15.84 17.86 19.95 23.22 27.85 34.06 41.42

4800 2400 16.05 18.54 21.12 23.81 26.60 30.97 37.14 45.41 55.23

3000 20.06 23.17 26.41 29.76 33.25 38.7 46.42 56.76 69.04

3600 24.07 27.80 31.69 35.72 39.90 46.45 55.71 68.12 82.84
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Table B10.5.4

THIS TABLE VALID FOR
Aspect Ratio ( height/d ) 1.0
Roof Pitch ( Degrees ) 25

UPLIFT FORCES ON BEARERS FOR LOWSET BUILDINGS (kN)

Dimension Bearer

A" Span DESIGN WINDSPEED ( mvs )
(mm) {mm)
49 51 53 55 57 60 64 69 74.5
1800 3.63 4.48 5.35 6.26 7.20 8.68 10.77 13.57 16.90
3000 2400 4.84 5.97 7.14 8.35 9.61 11.58 14.36 18.10 22,53

3000 6.06 7.46 8.92 10.44 12.01 14.47 17.95 22.62 28.16

3600 7.27 8.95 10.70 12.52 14.41 17.37 21.54 27.15 33.80

1800 4.36 5.37 6.42 7.51 8,65 10.42 12.93 16.29 20.28

3600 2400 5.81 7.16 8.56 10.02 11.53 13.89 17.24 21.72 27.04

3000 7.27 8.95 10.70 12.52 14.41 17.37 21.54 27.15 33.80

3600 8.72 10.74 12.84 15.03 17.29 20.84 25.85 32.58 40.55

1800 5.09 6.27 7.49 B.77 10.09 12.16 15.08 19.00 23.66

4200 2400 6.78 8.35 9.99 11.69 13.45 16.21 20.11 25.34 31.54

3000 8.48 10.44 12.49 14.61 16.81 20.26 25.14 31.67 39.43

3600 10.17 12.53 14.98 17.53 20.17 24.31 30.16 38.01 47.31

1800 5.81 7.16 8.56 10.02 11.53 13.89 17.24 21.72 27.04

4800 2400 7.75 9.55 11.42 13.38 15.37 18.52 22.98 28.96 36.05

3000 9.69 11.93 14.27 16.70 19.21 23.16 28.73 36.20 45.06

3600 11.63 14.32 17.12 20.04 23.06 27.79 34.47 43.43 54.07

UPLIFT FORCES ON BEARERS FOR HIGHSET BUILDINGS (kN)

Dimension Bearer

"A" Span DESIGN WINDSPEED ( mvs )
(mm) {mm)
49 51 53 55 57 60 64 69 74.5
1800 9.86 11.22 12.63 | 14.10 15.63 | 18.01 2139 | 25.91 31.28
3000 2400 13.14 14.96 16,84 | 1880 | 2083 | 2402 | 2852 | 3455 | 41.71

3000 16.43 18.70 21.05 23.50 26.04 30.02 35.65 43.19 52.14

3600 19.71 22.43 25.26 28.20 31.25 36.03 42.78 51.83 62.57

1800 11.83 13.46 15.16 16.92 18.75 21.62 25.67 31.10 37.54

3600 2400 15.77 17.95 20.21 22.56 25.00 28.82 34.22 41.46 50.05

3000 19.71 22.43 25.26 28.20 31.25 36.03 42.78 51.83 62.57

3600 23.66 26.92 30.32 33.85 37.50 43.23 51.33 62.19 75.08

1800 13.80 15.70 17.69 19.74 21.88 25.22 29.94 36.28 43.80

4200 2400 18.40 20.94 23.58 26.32 29.17 33.63 39.93 48.37 58.40

3000 23.00 26.17 29.48 32.90 36.46 | 42.03 49.91 60.47 73.00

3600 27.60 31.41 35.37 39.49 43.75 50.44 59.89 72.56 87.59

1800 15.77 17.95 20.21 22.56 25.00 28.82 34.22 41.46 50.05

4800 2400 21.03 23.93 26.95 30.08 33.34 38.43 45.63 55.28 66.74

3000 26.28 29.91 33.69 37.61 41.67 48.04 57.04 69.10 B3.42

3600 31.54 35.90 40.42 45.13 50.00 57.65 68.45 82.92 100.11
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Design Strength (kN)

FIGURE B10.5
Unseasoned Seasoned
Bolts Timber Timber
TIE-DOWN:
BEARERS TO STUMPS/PIERS/POSTS J2 J3 J4 | JD2|JD3 | JD4
)
Bk 84 i M10 47| 38| 27| 60| 58| 48
table —
11— Mi2| 62| 50| 36| 79| 74| 62
75 x 8 MS - I 500 mm "—gi'mn Mi6 | 8o| 64| 48| 103| 96| 80
fishtail plate | sle
=4 M20 | 11 |90 |64 |144]| 134|104
) Mio| 78| 50| 32| 9.2| 70| 5.2
Bolt
per table
| Mi12 92| 60| 38| 11.2] 84| 6.2
50 x 6 MS
fishtail plate  |! ’ 200 men Mi6 | 124| 80| so0| 15| 11| 84
| L
M2 | 156 | 10 |63 |19 | 14 | 104
1)}
Bolt as 2Mmio| 94| 76| 5.4 | 12 | 11.8] 96
par ta 4 bolt &
5 bolt &
| 2Mi12| 124 10| 72| 16| 15| 124
500 mm for M12
75 x 8 MS
S i || 600 for M16 M.S.
fishtall piate |Ii i o Colan ami6| 16 | 128| 9.2 | 204 19| 16
2amMm20| 22 | 176|128 29 | 27 | 144
V) Bolt as mio | 115|106 67 |115] 115|115
per table
Mi2 | 17 |16s5 10517 | 17 | 17
-
500 for M12
Note: M12 bolts must n 600 for M16 Mig | 32 |215| 14 | 32 | 24 | 17
be used where bearer sp ;rfﬁ.fm M20
exceeds 1800 mm
Mo | 22 |176 | 13 | 29 | 27| 21
Mio | 115 | 106]| 67 | 11.5]115 | 115
V) / Bolt
2M10 | 23 |21 |134 | 23 | 23 | 23
Bolt as
per tabie | Mi2 | 17 165 105 |17 |17 | 17
2M12 | 34 |33 |21 |34 |34 |34
Mi6 | 32 |215|14 | 72 | 32 |24
90 x 12 MS bar to
RHS RHS with 6CFW - 2M16| 64 45 | 27.4
Min 76 x 76 x 0.4 : s M
M2o| 44 | 28 | 18 | 50| 42 | 31
2M20| 88 | 56 | 36 |100| 85 | 63
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Design Strength (kN)

FIGURE B10.5 continued
Unseasoned Seasoned

Bolts "
TIE-DOWN: Timber Timber

BEARERS TO STUMPS / PIERS / POSTS

J2 J3 | J4 | JD2| JD3| JD4

am12 | 184| 12 | 78| 224| 17| 124
Bolts as
JRrtRE i POSRY. amie | 25| 16 | 10| 304 | 224 17

' I M12 = 450 2/M20 an 20 | 126 376 28 21
75:3”5 I L-M15-5{)0
stirrup I LJ | M20 = 600
|
Vi) 75116M5 2M10 | 23| 23| 23| 23| 23| 23
2M12 34| 34| 24 34 | 34
| [ omi6 | 59| 37| 24| 64| s3 | 39
I M12 = 450
Boltsas | | L = M16 = 600
per table | .|. | M20 = 750 2/M20 59| 37| 24| 70| 53| 39
L
L
Vil M10 47 | 38| 27| 60| 58| 48
75 mm Min.
i--i“ M12 62| so0| 36| 79| 74| 62

4 Bolt
* M20 1" B8 | 64| 144 13.4| 104

6 Bolt
Bolis as ¢
per table 5 Bolt ¢ M16 80| 64| 46| 103]| 96| B.O

2mM10 94 ) 76| 54 12 | 11.6] 96

Timber post omi2 | 124] 10| 72| 16| 15| 124

. - 2M16 16| 13| 92| 21| 19.2| 16

2/Mz20 22| 178] 13| 29| 27 21

) 50 x 6 Plate 2M10 | 156 10 | 64| 18.4] 14 | 104

2M12 | 184 12 | 7.6 | 224 17 | 124

1_550“1 2M16 25| 16 | 10 | 30.4| 22.4] 17

Bearer 75 mm Min.

2/M20 K} 20 | 126 38| 28 21
Bolts as per table
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Table B10.6.1

THIS TABLE VALID FOR
\Aspect Ratio ( h/d ) 0.25 0.5 1
Roof Pitch ( Degrees ) 15, 20, 25 20, 25 25

UPLIFT FORCES ON JOISTS FOR LOWSET BUILDINGS (kN)

DIMENSION | JOIST
A SPACING DESIGN WINDSPEED ( mvs )
mm mm
it il 49 | s1 | s3 | s | s7 | 60 64 69 74.5
3000 0.04 0.31 0.63
3600 450 FT 0.05 037 | 075
4200 NO UPLI 0.05 043 | 0.88
4800 0.06 0.49 1.00

UPLIFT FORCES ON JOISTS FOR HIGHSET BUILDINGS (kN)

DIMENSION JOIST
A" SPACING DESIGN WINDSPEED ( mvs )
(mm) {mm)
49 51 53 55 57 60 64 69 74.5
3000 0.91 1.12 1.34 1.57 1.80 217 2.69 3.39 4,22
3600 450 1.09 1.34 1.61 1.88 2.16 2.60 3.23 4.07 5.07
4200 1.27 1.57 1.87 2.19 252 3.04 3.77 4.75 5.91
4800 1.45 1.79 2.14 2.50 2.88 3.47 4.31 5.43 6.76

Table B10.6.2

THIS TABLE VALID FOR
IAspect Ratio ( h/d ) 0.25 0.5 1
Roof Pitch ( Degrees ) 10 15 20

UPLIFT FORCES ON JOISTS FOR LOWSET BUILDINGS (kN)

DIMENSION JOIST

A" SPACING DESIGN WINDSPEED ( nvs )
{mm) (mm)

49 | 51 | 53 55 57 60 64 69 745
3000 0.10 0.22 0.42 0.70 1.08 1.53
3600 450 0.11 0.27 0.51 0.84 1.30 1.83
4200 No U PLI FT 0.13 0.31 0.59 0.98 1.51 2.14
4800 0.15 0.36 0.67 1.12 1.73 2.44

UPLIFT FORCES ON JOISTS FOR HIGHSET BUILDINGS (kN)

DIMENSION"|  JOIST

A" SPACING DESIGN WINDSPEED ( mvs )
{mm) (mm)
49 51 53 55 57 60 64 69 74.5
3000 1.30 1.54 1.79 2.06 2.33 2.75 3.36 4.16 512
3600 450 1.56 1.85 2.15 2.47 2.79 3.30 4.03 5.00 6.15
4200 1.82 2.16 2.51 2.88 3.26 3.86 4.70 5.83 717
4800 2.08 2.46 2.87 3.29 3.72 4.41 537 6.66 8.20
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Table B10.6.3

THIS TABLE VALID FOR
\Aspect Ratio ( hvd ) 0.5 1
Roof Pitch ( Degrees ) 20, 25 25

UPLIFT FORCES ON JOISTS FOR LOWSET BUILDINGS (kN)

DIMENSION JOIST
0y SPACING DESIGN WINDSPEED ( mis )
(mm) (mm)
49 51 53 55 57 60 64 69 74.5
3000 0.32 0.49 0.66 0.83 1.01 1.30 1.70 2.24 2.88
3600 450 0.39 0.58 0.79 1.00 1.21 1.56 2.04 2.68 3.45
4200 0.45 0.68 0.92 1.16 1.42 1.81 2.38 3.13 4,03
4800 0.52 0.78 1.05 1.33 1.62 2.07 272 3.58 4,60

UPLIFT FORCES ON JOISTS FOR HIGHSET BUILDINGS (kN)

Dimension Joist
A" Spacing DESIGN WINDSPEED ( mvs )
) fm) 49 51 53 55 57 60 64 69 74.5
3000 188 | 217 | 248 | 279 | 312 | 3e3 435 | 532 6.47
3600 450 226 | 261 297 | 3.35 374 | 435 522 | 639 7.77
4200 263 | 304 | 347 | 391 436 | 5.08 609 | 7.45 9.06
4800 3,01 3.48 3.96 4.46 499 | 5.81 6.96 | 851 10.36

Table B10.6.4

THIS TABLE VALID FOR
Aspect Ratio ( h/d ) 1
Roof Pitch ( Degrees ) 10

UPLIFT FORCES ON JOISTS FOR LOWSET BUILDINGS (kN)

DIMENSION JOIST

AT SPACING DESIGN WINDSPEED (mvs)
(mm) (mm)
49 51 53 55 57 60 64 69 745
3000 0.91 1.12 1.34 157 1.80 2.17 2.69 3.39 422
3600 450 1.09 1.34 1.61 1.88 2.16 2.60 3.23 4.07 5.07
4200 1.27 157 1.87 2.19 252 3.04 3.77 4.75 5.91
4800 1.45 1.79 2.14 2.50 288 3.47 4.31 5.43 6.76

UPLIFT FORCES ON JOISTS FOR HIGHSET BUILDINGS (kN)

DIMENSION JOIST

A" SPACING DESIGN WINDSPEED ( mvs )
(mm) (mm)
49 51 53 55 57 60 64 69 74.5
3000 2.46 2.80 3.16 3.53 3.91 4.50 5.35 6.48 7.82
3600 450 2.96 3.37 3.79 4.23 4.69 5.40 6.42 7.77 9.39
4200 3.45 3.93 4.42 4.94 5.47 6.31 7.49 9.07 10.95
4800 3.94 4.49 5.05 5.64 6.25 7.21 8.56 10.37 12.51
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FIGURE B10.6 Design Strength (kN)

TIE-DOWN: ;
FLOOR JOISTS TO BEARERS Unseasoned Timber Seasoned Timber
D No. Framing ;5 Ja| Ja | Jpo2| Jo3| JD4

Anchors
1 3.7 26 1.9 4.7 3.7 2.6
6.2 4.4 a1 8.6 6.8 4.8

- < 1 framing anchor
with 47315 ¢ nails; | 414 | g1 | 58 | 164 | 13 | 9.2

each leg
No. of

1 4.9 3.5 25 6.6 52 | 37

1 Ir \l j 2| 88 6.3 4.4 126| 10 7.0

30 x 0.8 strap with 3/3.15 ¢ nails each end

N straps

A
¥

iir) 3 nails per leg for J2 timber
4 nails per leg for J3 & JD4 timber
5 nails per leg for J4, JD5 & JD6

timber
7.2 7.2 7.2 7.2 7.2 7.2

e
=

30x 0.8 G.1. strap 3.15 ¢ nails

8.6 5.6 35 | 113 84 6.2

A
Y
i
T

Note: Joist to be 45 mm
M10 cuphead bolt minimum width

V)
Note: These design strengths
are for 50 mm wide joists.

2M10| 95 75 5.0 12 | 106 | 8.0

50 x 50 x 4MS angle with
bolts sach end as per table 2M12| 125 | 95 6.0 16 13 9.6
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Table B10.8.1

THIS TABLE VALID FOR
Aspect Ratio (h/d) 0.25 0.5 1
Roof Pitch ( Degrees ) 15, 20, 25 20, 25 25

UPLIFT FORCES ON RAFTERS (kN)

Dimension Rafter
A Spacing DESIGN WINDSPEED ( mvs )
{mm) (mm)

49 51 53 55 57 60 64 69 74.5

900 1.38 1.54 1.70 1.87 2.04 2.3 2.70 3.22 3.83

1800 1200 1.84 2.05 2.26 2.49 2.72 3.08 3.60 4.29 5.11
1500 2.30 2.56 2.83 3.1 3.40 3.86 4.50 5.36 6.38

900 1.84 2.05 2.26 2.49 2.72 3.08 3.60 4.29 5.11

2400 1200 2.46 2.73 3.02 3.32 3.63 4.11 4.80 5.72 6.81

1500 3.07 3.41 3.77 4,15 4,53 5.14 6.00 7.15 8.51

900 2.30 2.56 2.83 3.1 3.40 3.86 4.50 5.36 6.38

3000 1200 3.07 3.41 3.77 4.15 4.53 5.14 6.00 7.15 8.51
1500 3.84 4.27 4.72 5.18 5.67 6.43 7.50 8.93 10.64

900 2.76 3.07 3.40 3.73 4.08 4,63 5.40 6.43 7.66

3600 1200 3.68 4.10 4,53 4,98 5.44 6.17 7.20 8.58 10.21
1500 4.60 5.12 5.66 6.22 6.80 7.71 9.00 10.72 12.77

900 3.22 3.59 3.96 4,35 4.76 5.40 6.30 7.50 B.94
4200 1200 4.30 4.78 5.28 5.81 6.35 7.20 8.40 10.01 11.92
1500 5.37 5.98 6.60 7.26 7.93 9.00 10.50 12.51 14.89

900 3.68 4.10 4.53 4,98 5.44 6.17 7.20 8.58 10.21
4800 1200 4.91 5.46 6.04 6.64 7.25 8.23 9.60 11.44 13.62
1500 6.14 6.83 7.55 8.29 9.07 10.28 12.00 14.29 17.02

Note: Tie-down over internal walls must be taken directly to floor frame or concrete slab.
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Table B10.8.2

THIS TABLE VALID FOR
Aspect Ratio ( h/d ) 0.25 0.5 1
Roof Pitch ( Degrees ) 10 15 20

UPLIFT FORCES ON RAFTERS (kN)

Dimension Rafter

A" Spacing DESIGN WINDSPEED ( mvs )
(mm) (mm)
49 51 53 55 57 60 64 69 74.5
900 1.85 2.04 2.24 2.45 2.67 3.01 3.50 414 4.91
1800 1200 2.46 2.72 2.99 3.27 3.56 4.02 4.66 5.52 6.55
1500 3.08 3.40 3.74 4.09 4,45 5.02 5.83 6.90 8.18
200 2.46 2.72 2.99 3.27 3.56 4.02 4,66 5.52 6.55
2400 1200 3.28 3.63 3.99 4.36 4.75 5.36 6.21 7.36 B8.73
1500 4.11 4.54 4,99 5.45 5.94 6.70 7.77 9.20 10.91
900 3.08 3.40 3.74 4.09 4.45 5.02 5.83 6.90 8.18
3000 1200 4.11 4.54 4,99 5.45 5.94 6.70 7.77 9.20 10.91
1500 513 5.67 6.23 6.82 7.42 8.37 9.71 11.50 13.64
900 3.70 4.08 4.49 4.9 5.34 6.03 6.99 8.28 9.82
3600 1200 4,93 5.45 5.98 6.54 7.13 8.04 9.32 11.04 13.09
1500 6.16 6.81 7.48 8.18 8.91 10.04 11.65 13.81 16.36
900 4.31 4.77 5.24 5.73 6.23 7.03 B.16 9.66 11.45
4200 1200 5.75 6.35 6.98 7.64 8.31 9.37 10.87 12.89 15.27
1500 7.19 7.94 8.73 9.54 10.39 11.72 13.59 16.11 19.09
900 4,93 5.45 5.98 6.54 7.13 8.04 932 11.04 13.09
4800 1200 6.57 7.26 7.98 B.73 9.50 10.71 12.43 14.73 17.45
1500 8.21 9.08 9,97 10.91 11.88 13.39 15.53 18.41 21.82

Note: Tie-down over internal walls must be taken directly to floor frame or concrete slab.
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Table B10.8.3

THIS TABLE VALID FOR
Aspect Ratio ( h/d ) 0.5 1
Roof Pitch ( Degrees ) 10 15

UPLIFT FORCES ON RAFTERS (kN)

Dimension Rafter

A" Spacing DESIGN WINDSPEED ( mvs )
{mm) {mm)
49 51 53 55 57 60 64 69 745
900 2.55 2.80 3.06 3.34 3.62 4,06 4.69 5.53 6.53
1800 1200 3.40 3.73 4.08 4.45 4.83 5.42 6.25 7.37 8.70
1500 4.25 4.67 511 5.56 6.03 6.77 7.82 9.22 10.88
900 3.40 3.73 4.08 4.45 4.83 5.42 6.25 7.37 B.70
2400 1200 4.53 4.98 5.45 5.93 6.43 7.22 8.34 9.83 11.60
1500 5.66 6.22 6.81 7.41 B.04 9.03 10.42 12.29 14.51
900 4.25 4.67 5.11 5.56 6.03 6.77 7.82 9.22 10.88
3000 1200 5.66 6.22 6.81 7.41 B.04 9.03 10.42 12.29 14.51

1500 7.08 7.78 8.51 9.27 10.05 11.29 13.03 15.36 18.13
900 5.10 5.60 6.13 6.67 7.24 8.13 9.38 11.06 13.05
3600 1200 6.79 7.47 8.17 8.90 9.65 10.83 12.51 14.75 17.41
1500 B.49 9.34 10.21 11.12 12.06 13.54 15.63 18.43 21.76
900 5.95 6.53 7.15 7.78 8.45 9.48 10.94 12.90. 15.23
4200 1200 7.93 8.7 9.53 10.38 11.26 12.64 14.59 17.20 20.31
1500 9.91 10.89 11.91 12.97 14.08 15.80 18.24 21.51 25.38
900 6.79 7.47 8.17 8.90 9.65 10.83 12.51 14.756 17.41
4800 1200 9.06 9.96 10.89 11.86 12.87 14.45 16.67 19.66 23.21
1500 11.32 12.45 13.62 14.83 16.09 18.06 20.84 24.58 29.01

Note: Tie-down over internal walls must be taken directly to floor frame or concrete slab.
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Table B10.8.4

THIS TABLE VALID FOR
Aspect Ratio (h/d ) 1
Roof Pitch ( Degrees ) 10

UPLIFT FORCES ON RAFTERS (kN)

Dimension Rafter
A Spacing DESIGN WINDSPEED ( m/s )
(mm) (mm)
49 51 53 55 57 60 64 69 74.5
900 3.25 3.56 3.88 4,22 457 5.11 5.88 6.92 B.15
1800 1200 4.33 4.75 5.18 5.62 6.09 6.82 7.85 9.22 10.86
1500 5.41 5.93 6.47 7.03 7.61 8.52 9.81 11.53 13.58
900 4.33 4.75 5.18 5.62 6.09 6.82 7.85 9.22 10.86
2400 1200 5.77 6.33 6.90 7.50 8.12 9.09 10.46 12.30 14.48
1500 7.22 7.91 8.63 9.37 10.15 11.36 13.08 15.37 18.10
900 5.41 5.93 6.47 7.03 7.61 8.52 9.81 11.53 13.58
3000 1200 7.22 7.9 8.63 9.37 10.15 11.36 13.08 15.37 18.10
1500 9.02 9.89 10.78 11.72 12.69 14.20 16.34 19.22 22.63
900 6.50 7.12 7.77 8.44 9.13 10.23 11.77 13.84 16.29
3600 1200 B.66 9.49 10.35 11.25 12.18 13.63 15.69 18.45 21.72
1500 10.83 11.86 12.94 14.06 15.22 17.04 19.61 23.06 27.15
900 7.58 8.30 9.06 9.84 10.66 11.93 13.73 16.14 19.01
4200 1200 10.10 11.07 12.08 13.12 14.21 15.91 18.31 21.52 25.34
1500 12.63 13.84 15.10 16.41 17.76 19.88 22.88 26.90 31.68
900 8.66 9.49 10.35 11.25 12.18 13.63 15.69 18.45 21.72
4800 1200 11.55 12.65 13.80 15.00 16.24 18.18 20.92 24.60 28.96
1500 14.44 15.82 17.26 18.75 20.30 22.72 26.15 30.75 36.20

Note: Tie-down over internal walls must be taken directly to floor frame or concrete slab.
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FIGURE B10.8 (A) Design Strength (kN)
Unseasoned Seasoned
TIE-DOWN: RAFTERS OR TRUSSES TO Bolts Timber Timber
WALL FRAME/FLOOR FRAME/OR SLAB
Jz2 J3| J4 | JD2| JD3| JD4
M10 15| 106 | 6.7 |J11.5 |11.5 |11.5
Mi12 17 16.5 | 105 17 i7 17
M16 32 22| 14 | 32 | 32 24
2/M10 23 21 |134 | 23 23
2mM12 34 a | 21 34 34
75 wide x B MS bracket
20 mm max. 100 mm max:
e " A i
]
) i
= 3 T T
I p! |
] ' 1
/ / \ L
AL
Bolts as per table ' For tie-down at sides of openings
at each rafter . refer to Clause B10.9
L -
\ “TTy
| 1
\ s = /
76 x 38 x 6.0 MS angle
i -
i
—
JIEE S S e k _____ Bearer —
L
VI
2= Bolt as per table = Bolt as per table
Bolt as
per table
F 4 i F L ‘
ol &
' .
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FIGURE B10.8 (B) Design Strength (kN)
Unseasoned Seasoned
TIE-DOWN: RAFTER OR TRUSSES TO Timber Timber
WALL FRAME/FLOOR FRAME/SLAB
J2 | J3 J4 JD2 | JD3 | JD4
30x 0.8 G.l. Strap 3/3.15 ¢ na!Is each end 49 35 | 25 66 | 52 | 37
30x 0.8G.l. Strap 4/3.15 ¢ nails each end 6.2 4.4 a1 8.6 6.8 4.8
1 Framing Anchor 4/3.15 ¢ nalls each end 3.7 26 1.9 47 | 3.7 | 28
2 Framing Anchors 4/3.15 ¢ nails each end 6.2 4.4 341 86 | 68 | 48
* M10 Cuphead bolt 8.6 56 35 11.3 84 | 6.2
* M10 bolt 115 10.6 6.7 11.8 | 115 115
*M12 bolt 17 | 165 | 105 17 17 17
30x0.8 G.I. Looped Strap-nails required each end are: 3/3.15 ¢ for
J2, JD2, JD3, 4/3.15 o for J3 & JD4, 5/3.15 ¢ for J4 72| 72| 72| 72| 72|72

30 x 0.8 G.I. strap

¥ i

* Note : Metal straps tying studs to plate may limit strength of tie-down

—’1 F— 100 mm max

-
I

) Ly

-

4

.
— —— ]
'

|

100 mm ( max )
off line from stud

1

30x0.8G.l strap

Bolts as per tabl

Bolts as per table
max 1200 mm crs

LI L

1141

30x 0.8 G.l. strap
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FIGURE B10.8 (C) Design Strength (kN)

Unseasoned Seasoned
TIE-DOWN: RAFTERS OR TRUSSES TO ROOF BEAMS, Timber Timber

LINTELS, VERANDAH BEAMS AND INTERNAL WALLS

J2 | J3 | J4 |JD2jJD3]JD4

D} 30 x 0.8 G.\. strap 450 _1;.[‘ No. of

k
4/3.15 ¢ nalls each r Strape
end g 1| 6.2| 44| 3.0/ 8.6 7.0|] 48

4 i | I F 2111.4] 8.0| 58{16.4 13| 9.2

\ 30 x 0.8 G.|. straps

4/3.15 ¢ nails each

4 end
)
30x 0.8 G.|. straps 450
4/3.15 ¢ nails each I 4
end
\ 72| 72|72)72] 72|72
1/30 x 0.8 G.. looped
strap 4/3.15 ¢ nails each
" ond | 1/looped strap - 4 nails
; each end with strap
over
No. of
1) Framing
Anchors

2| 62|44 130|186 7.0]48

4(11.4|8.0 |58[16.4J13 | 9.2

Framing anchors 4 nails each end
of each anchor (For 2 framing
anchors place on opposite sides)
3.15 ¢nails
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FIGURE B10.8 (C) continued

Design Strength (kN)

Unseasoned Seasoned
TIE-DOWN: RAFTERS OR TRUSSES TO ROOF BEAMS, Timber Timber
LINTELS, VERANDAH BEAMS AND INTERNAL WALLS g2 | u3 | ua lup2lup3 lupa
v)
450
K %
171 11 7.012286] 17 |12.4
30x 0.8 G.l. strap
M10 cuphead bo 4/3.15 ¢ each end
each side of rafter
L
V)
2/M10 bol ol e T
M12 Coach screw| 82| 6.0 |40 |10 |75 | 541
127 x 76 Angle
bracket one side Miobot {115 [10.6 | 6.7 [11.5]11.5] 115
100 x 12 ¢ coach screw .
or 1/M10 bolt
Vi) F 450 ﬂ
T | 88| 56| 35|11.3] 8.4 | 6.2
30x0.8G.. 43.15¢
nails each end
— 1/M10 cuphead bolt |

Psge B - 118



FIGURE B10.8 (C) continued DN Siraihgit (k)
TIE-DOWN: RAFTERS OR TRUSSES TO ROOF BEAMS, U"ﬁrﬁz’:w sf‘ﬁfb’;?"
LINTELS, VERANDAH BEAMS AND INTERNAL WALLS

J2 | J3 | J4 | JD2 {JD3 |JD4
vily
MS plate bent to shape 50 x 10 mm ¢
200 x 38 x 6 mm coach screws
12¢ coach screw (75 mm min. screw
tration into roof b
ol ) _JJ M10Obolt | 11.5|/10.6] 6.7 | 11.5]11.5|11.5
Mi12bolt] 17 |16.5]|10.5| 17 |17 |17
vill)
—1 f— 75 mm
2/M12 bolts with angle bracket
one side of rafter 104 | B.O| 5.0 |11.5]| 11 | 8.0
M10 bolt
L
IX)
1 ; 1 T T
BRI
SRR HEL s 30 x0.8 G.l. strap
4/3.15 ¢ nails each
75 mm No. 14 Type 17 screw end
each side of rafter
4 70|50)136 |85 |61 | 5.0
X)
—) F— 75mm
2/M16 bolts through angle 2M16 ) 16 |13 | 9.0 17 | 17 | 16
bracket one side of rafte
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FIGURE B10.8 (C) continued

TIE-DOWN OF RAFTER TO MASONRY WALL

Bevel washer
and packs

|'__,....--"
I 12 diameter tie rod
1
I Design Strength (kN)
Unseasoned Seasoned
J2 | J3 | J4 |JD2| JD3|JD4
2Mi10| 23 |21 134 |23 | 23 | 23
2M12 | 34 |33 |21 |34 | 34 | 34
/,_...-—-?Sxmmmplate
7 s [T
‘qQie, ;'!'.'d..g"."o
BL [
Tl' i l - | 300
I
|I_—_JJ —_——
=8 Reinforced concrete beam
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FIGURE B10.9 (A)
DIMENSION "S" FOR ROOF BEAMS, LINTELS, AND VERANDAH BEAMS

= > .
Eq | Eq Eq | | Ea 2
< a | %
l TIE - DOWN l
(1) TIE-DOWN AT JAMB STUDS
S
= 2 -t -
L Eq o Eq
l TIE - DOWN J TIE - DOWN

() TIE - DOWN OF ROOF BEAMS AND VERANDAH BEAMS
| S =}

Eq | Eq Eq __i_Eq

| ! |

v TIE - DOWN l TIE - DOWN V TIE - DOWN

() TIE-DOWN FOR CONTINUOUS SPANS

Mote: Dimension 'A’ is at right angles to dimension 'S’ and the method of measurement is shown in Figure B10.3(A)
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Table

B10.9.1

THIS TABLE IS VALID FOR
IAspect Ratio ( h/d ) 0.25 0.5 1
Roof Pitch_( Degrees ) 15, 20, 25 20, 25 25
AREA OF ROOF TO
BETEEDDOWN |UPLIFT FORCES ON ROOF BEAMS, LINTELS, AND VERANDAH PLATES
DIMENSION"A " x
DIMENSION * S - DESIGN WINDSPEED (m/s )
49 51 53 55 57 60 64 69 74.5
1 0.85 0.95 1.05 1.15 1.26 1.43 1.67 1.99 2.36
1.5 1.28 1.42 1.57 1.73 1.89 2.14 2.50 2.98 3.55
2 1.70 1.90 2.10 2.30 2.52 2.86 3.33 3.97 4,73
25 2.13 2.37 2.62 2.88 3.15 3.57 417 4.96 5.91
3 2.56 2.85 3.14 3.46 3,78 4.28 5.00 5.96 7.09
4 3.41 3.79 4,19 4.61 5.04 571 6.66 7.94 9.46
5 4.26 4.74 5.24 5.76 6.30 7.14 8.33 9.93 11.82
6 51 5.69 6.29 6.91 7.56 8.57 10.00 11.91 14.18
7 5.97 6.64 7.34 8.06 8.82 1000 | 11.66 | 13.90 | 16.55
8 6.82 7.59 8.39 9.22 10.08 11.42 13.33 15.88 18.91
9 7.67 8.54 9.43 10.37 11.34 12.85 14.99 17.87 21.28
10 8.52 9.48 10.48 11.52 12.60 14.28 16.66 19.85 23.64
11 9.38 10.43 11.53 12.67 13.85 15.71 18.33 21.84 26.01
12 10.23 11.38 12.58 13.82 15.11 17.14 19.99 23.82 28.37
Table B10.9.2
THIS TABLE IS VALID FOR
Aspect Ratio ( h/d ) 0.25 0.5 1
Roof Pitch ( Degress ) 10 15 20
AREA OF ROOF TO
BETIEDDOWN |UPLIFT FORCES ON ROOF BEAMS, LINTELS, AND VERANDAH PLATES
DIMENSION"A " x
DIMENSION "S " DESIGN WINDSPEED (mi/s )
49 51 53 85 57 60 64 69 74.5
1 1.14 1.26 1.39 1.52 1.65 1.86 2.16 2.56 3.03
1.5 1.71 1.89 2.08 2.27 2.47 2.79 3.24 3.83 4,55
2 2.28 2.52 2.77 3.03 3.30 a.72 4,32 511 6.06
25 2.85 3.15 3.46 3.79 412 4.65 5.39 6.39 7.58
3 3.42 3.78 4.16 455 4.95 5.58 6.47 7.67 9.09
4 4.56 5.04 5.54 6.06 6.60 7.44 8.63 10.23 12.12
5 5.70 6.30 6.93 7.58 B.25 9.30 10.79 12.78 15.15
6 6.84 7.56 8.3 9.09 9.90 11.16 12.95 15.34 18.18
7 7.98 8.82 9.70 10.61 11.55 13.02 15.10 17.90 21.21
8 9.12 10.08 11.08 12.12 13.20 14.88 17.26 20.45 24.24
9 10.27 11.35 12.47 13.64 14.84 16.74 19.42 23.01 27.27
10 11.41 12.61 13.85 15.15 16.49 18.60 21.58 25.57 30.30
11 1255 | 1387 | 1524 | 1667 | 18.14 | 2046 | 2373 | 28.12 | 3333
12 13.69 15.13 16.62 18.18 19.79 22.32 25.89 30.68 36.36
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Table B10.9.3
THIS TABLE IS VALID FOR
Aspect Ratio ( h/d ) 0.5 1
Roof Pitch ( Degrees ) 10 15
AREA OF ROOF TO
BETEEDDOWN |UPLIFT FORCES ON ROOF BEAMS, LINTELS, AND VERANDAH PLATES
DIMENSION™A" x
DIMENSION *S * DESIGN WINDSPEED (m/s )
49 51 53 55 57 60 64 69 74.5
1 1.57 1.73 1.89 2.06 2.23 2.51 2.89 3.41 4.03
15 2.36 2.59 2.84 3.09 3.35 3.76 4.34 5.12 6.04
2 3.16 3.46 3.78 412 4.47 5.02 5.79 6.83 8.06
25 3.93 4.32 4,73 5.15 5.59 6.27 7.24 8.53 10.07
3 4,72 5.19 5.87 6.18 6.70 7.52 8.68 10.24 12.09
4 6.29 6.92 7.56 8.24 8.94 10.03 11.58 13.65 16.12
5 7.86 8.64 9.46 10.30 11.17 12.54 14.47 17.07 20.15
6 9.44 10.37 11.35 12.36 13.41 15.05 17.37 20.48 24,18
7 11.01 12.10 13.24 14.42 15.64 17.56 20.26 23.90 28.20
8 12.58 13.83 15.13 16.48 17.87 20.06 23.16 27.31 32.23
9 14,16 15.56 17.02 18.54 20.11 22.57 26.05 30.72 36.26
10 15.73 17.29 18.91 20.60 22.34 25.08 28.95 34.14 40.29
1 17.30 19.02 20.80 22.65 24.58 27.59 31.84 37.55 44,32
12 18.87 20.75 22.69 24.71 26.81 30.10 34.74 40.96 48.35
Table B10.9.4
THIS TABLE IS VALID FOR
Aspect Ratio (h/d ) 1
Root Pitch _( Degrees ) 10
AREA OF ROOF TO
BETEEDDOWN |UPLIFT FORCES ON ROOF BEAMS, LINTELS, AND VERANDAH PLATES
DIMENSION"A"™ x
DIMENSION " S * DESIGN WINDSPEED (m/s )
49 51 53 55 57 60 64 69 745
i 2.00 2.20 2.40 2.60 2.82 3.16 3.63 4.27 5.03
1.5 3.01 3.30 3.59 3.91 4,23 4.73 5.45 6.41 7.54
2 4.01 4,39 4.79 5.21 5.64 6.31 7.26 B.54 10.06
2.5 5.01 5.49 5.99 B6.51 7.05 7.89 9.08 10.68 12.57
3 6.01 6.59 7.19 7.81 B.46 9.47 10.90 12.81 15.08
4 8.02 8.79 9.59 10.42 11.28 12.62 14.53 17.08 20.11
5 10.02 10.98 11.98 13.02 14.10 15.78 18.16 21.35 25.14
6 12.03 13.18 14.38 15.62 16.91 18.94 21.79 25.62 30.17
T 14.03 15.38 16.78 18.23 19.73 22.09 25.43 29.89 35.20
8 16.04 17.58 19.17 20.83 22.55 25.25 29.06 34.16 40.23
9 18.04 19.77 21.57 23.44 25.37 28.40 32.69 38.44 45,25
10 20.05 21.97 23.97 26.04 28.19 31.56 36.32 42,71 50.28
11 22.05 2417 26.36 28.64 31.01 34.72 39.95 46.98 55.31
12 24.06 26.36 28.76 31.25 33.83 37.87 43.59 51.25 60.34
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Design Strength (kN)
FIGURE B10.9 (B) g g
Unseasoned Timber Seasoned Timber
TIE-DOWN: LINTELS
J2 Ja J4 JDz JD3 JD4
) Solid n?ing Bolt or strap 4 nails each G
end of strap 6.2 4.4 a1 B6 6.8 >
= mi i i = 6 nails each
i 7.0
Lintel ond of strap 88 6.3 4.4 12.6 10
30x08G.l. strap4x3.15¢
nails each end (same to
bottom plate/floor frame)
250 mri L M10 bolt or G.I. strap to floor frame or slab
-, .
4nailseach | 114 | 81 | 58 | 164 | 13 | 9.2
)] Bolt or strap sid ol wirap
s I ] 1] 1 11 (M10Bolt) | 115 | 106 | 67 | 115 | 115 | 115
oz 4 Lintel T
— 6 nails each
i 19 13.5
250.1-.{ i \ endofstap| 166 | 12 | 84 | 24
2/30 x 0.8 G.|. straps
# Mi2Boly | 17 | 165 | 105 | 17 17 | 17
250 “"I l | Bolt to slab or floor frame
1)) Bolt
Size
i [ [
lll M10 11.5 | 106 6.7 115 115 1115
I Mi12 17 16.5 105 17 17 17
Bult and washer to floor
i frame or slab. Refer to table M16 30 215 14 az 90 24
Spaoer nailed to studs M2o | 44 | 28 18 50 42 | 3
— 38 mm max.
Alternative detail
‘i
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FIGURE B10.9 (C) Deslign Strength (kN)
Unseasoned Timber Seasoned Timber
TIE-DOWN: ROOF BEAMS
J2 J3 J4 JD2 |JD3 |JD4
]
7x3.15¢ 11 8o | 5 4| 13 2
nails each side A ’ B "
—N_
=~
M10 bott to floor 0x0.80.1 stvaps
frame or slab 4 x 3.15 ¢ nails each
1 | B end
)} |
= : 2/M10 | 158 10 6.4 | 18.4 14 10.4
Bolts as 2M12 | 184 12 7.6 22 17 12.4
per table
& — '}
I =X
k | |
Bolts as
152 x 89 per table
) ot Mmio| 11.5)] 106 | 67| 115] 115 | 115
. N LN Mi2| 17 | 165 | 105| 17 | 17 | 17
Bolt with washer as r
PLAN par:Tiie B10.4.1 Continuefor w4 | a2 | 215| 14 | 32 | 32 | 24
- Studs at sides — :’:’u zﬁ i
full height M20 28 | 18 | s0 | 42 | 21
£
/ 45or 50
- thick studs
Beam under post L— Ve
Bolt taken to underside /
of floor joists, bearer or
concrete slab
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FIGURE B10.9 (C) continued Design Strength (kN)
Unseasoned Timber | Seasoned Timber
TIE-DOWN: ROOF BEAMS
J2 J3 | J4 | yp2 | JD3 | JD4
L M 2M10| 23 21 | 13 | 23| 23 | 23
|
i il R\_} ami2| 34 | 33| 21 34 | 24
MS plate - 75 x 12 mm for M10 and M12 ;
75 x 25 mm for M16 3 Continue for oMmie| 59 | 37 | 24 | 84 | 53 | 39
overhang if
£ bokts with pite et om20| 59 | 37 | 24 | 70 | 53 | 39
as par table
V) B
oy
- |
Non compressible packing .
to be installed just prior to ":"2 "'| Over hang if 79 | s0 | 32 | %2 | 68 | 51
internal lining being fixed It required
2
76 x 76 x 4 0 RHS |
102 x 102:40 RHS |
1!M1 102 x 8 MS saddla
6 C.F.W. both sides
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Design Strength (kN)

FIGURE B10.9 (D) Bolis Unseasoned Timber Seasoned Timber
TIE-DOWN: VERANDAH BEAMS % | 38 1.5 laos | el ioa

) e Mio| 47| 38 | 27 | 60 | 58 | 48
is gl:t:ttt E:r":‘azfe Mi2| 62| s0 | 36 | 79 | 74 | 62
M16 8.0 6.4 45 10 9.6 8.0
amio| 94 | 76 | 54 | 12 | 116 | 96
l‘rl ami2| 13 | 10 | 72 | 158 | 148 | 124

omie| 16 | 13 | 92 | 206 | 19 | 16

Bnhsas: 4 bolt ¢
per table Sbolté
6 bolt ¢

)] M10 78 | 50 32 9.2 7.0 5.2
Bearer
50 x 6 MS M12 92| 6.0 40 | 11.2 8.4 6.2
Plate
= Bolts as Mi6 124 | 8.0 5.0 15 1 8.4
= per table Bolts as
per table
—a— Colimn 2/IM10| 156 | 10 64 | 184 14 | 104
50 x & MS 2M12] 18.4 12 76 22.4 17 12.4
Plate
2/M16| 25 15 10 304 | 224 | 17
Bolts as per table
D12rod
50 x B8 MS stirrup
=a—+—— Column
150 min.
)]
Bolts as specified
A MS post support REFER TO MANUFACTURERS
= SPECIFICATIONS
I 150 min.
oy
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FIGURE B10.9 (D) continued

Design Strength (kN)

Unseasoned Timber Seasoned Timber
) M12 bolts omi2 | 264 | 24 | 19 |338 | 30 | 24
| 2M16 | 46.4 43 21 34 34 34
+ i 1 <+
6 x bolt ¢
Bolts as =
per table £ S5xboltd
152 x 89 x 10 angles
Mote: The same or an equivalent
detail is required at the botiom of the
post
V) / Bolt as per table 2M10 23 23 | 134 ) 23 23 23
i 2/M12 34 33 21 34 34 34
2M16 64 43 28 64 64 48
bar, 6 C.F.W. i o a4
76 x 76 x 4.0 R.H.S.
Note: The sameor an equivalent detail is
required at the bottom of the post
vi) y ;
75 x 8 MS saddle Mi10 9.0 8.4 6.6 116 10.4 8.4
M12 bokt 2M10 18 17 13 23 21 17
Mi2 13 12 9.6 17 15 12
8 x bolt &
5x bolt ¢ omi2| 264 | 24 | 19 | 336 | 296 | 24
Mi6 23 21.6 17 29.6 27 21.6
1 or 2 bolts 2/M16 | 46.4 a7 24 59 53 39
Note: The same or an as per table
equivalent detail is
required at the bottom M20 | 364 | 336| 24 | 464 | 416 | 336
of the post
2/M20 59 a7 24 70 53 39

Page B-128



‘seelbep
0l uey) sse| jo youd e yum sjool jo ebipis ey} o} e|qesijdde jou s| einsseld [ea07 "jooi ey} jo eBpul eyl jo epis Jeylie jo Wi 006 UIYIM pue joos ey) jo sebpe ey}
JO Wi 006 Uiyum st uoibes einsseld [eo0 "eese joos [eieuel ey} uey) seaio) ydn puim Jeybiy o) pelqns si 1Byl Joos 8y jo Bele jey) S| UoiBey einsseld [E30] g N

"D UOI}08S U UMOYS BSOY) SB Yons sielnys jo sueelw Aq pejoeloid ese sbuiuedo peze|b (e jey) pewnsse useq sey) ‘1 -SOION
es’L £SY 79 ¥8'E g¥'s L2 BL'Y ¥8'c 62’y 44 oozk
¥9's 6E'E L8’y 882 L'y S¥'e 6S°E ELZ ¢t 06°1 006 0051
oLy £8'e Loy o¥'e E¥'E yo'e 66'¢ 8L} B9'e 6S°1 0SL
20’9 29'e EL'S LOE BE'V c9'e EB'E XA EVE £0°2 ooelt
ISt cl'e S8'E lE'E 62'E 9671 L8¢ oLt i5¢ es’l 006 oozl
9.'E 92'e te'e 26’1 ¥L'2 £9°1 6E'C e¥'l SL'e e’} 0s.
ISy cl'e S8'E 4 9 62E 961 i8¢ oLt LS2 es’t o0ogt
6E'E vo'e 68’2 ELL iv'e vl St'e ge't E6°1 vl 006 006
44 oL’l ive ¥l a0'e g2l 6.°1 L0°L (£ S6°0 0sL
. uoibey jooy » Uoibey jooy . Uoibey Jooy » uoibey jooy » UoiBey jooy wy | w
einssseld jo ealy einssseld jo ealy einssseid jo ey einssseld jo ealy einssseld jo ealy
[=elen] [elouesy [eso] [eljeuec) oo [eisUBD) [eao [elauscy [eao] [eiBueD) mﬂ_,__.___n__.”_ﬂ.“_w ONIOVdS
SvL 69 4] 09 LS
(sAu) Q334SANIM NDIS3A
B6'E ve'e 19°E 91°¢ BE'E 86t 0L'E o8l oogt
B86°C 9Lt aLe 2ol ¥s'e gL Eg’e SE'L 006 0051
6¥'C ar'L 0gE'e SE'L Li'g ve't ¥6'L el 0SL
BL'E L8'L v6'e gL'l LL'e 85°1 B¥'e ol o00ZlL
6E'C 'L oc'e 621 E0'2 6L°L 98’1 ;v 006 ooel
661 LV°E Fe'L 80t 69°1 66°0 SS°) 060 0SL
6EC -t 0gze 62°L £E0'2 6L 98’ 80'L 0021
6.'1L S0°L S9°L 160 eS't 68°0 or'L 8’0 006 006
52 00t 6F° L 880 BE'L L8°0 At vL0 gL't 890 0SL
mmmmcmommp MM.M . Uoibey jooy . uoibey jooy . uoibey jooy . Uoibiey jooy (ww) (wuw)
ainsssald jo eauy 8inssseld jo ey einsssaid jo esly einsssaid jo ealy
( seaibaq ) P/ [e207 [eisuen) |eooT] [FENED) [eao [el8UBE) [eao [elausg) G-H,_._w_ﬂﬂm M___.m____._m_{fn._"_m
yold jooy olley padsy G§ ES IS 514
HO4 AInvA SI 378V.L SIHL (s/w) 334SANIM NDIS3A

(N%) SNITHNd NO S32HO4 1411dNn

L'oroLa

eiqeL

Page B - 129



‘sealbep

01 UBY} 5S8] J0 youd e Ly sjoos jo 8bpl ey} o} ejqedidde Jou S| Binsseld [E90T °Jo0i 8y} jo ebpy ey jo epis Jeyle jo WW 006 UIYIM puE joal By} jo sebpe su

Jo W 006 Uiyum i uoiBes einsseld (2207 "eeie joas [eieusb ey} uey) seaso} Yidn puim Jeyby ol pealgns si ey} joos ey} jo esle jey) si uoibey einsseld [e20] y Il

“5) UOHDBS U UMOYS 8SOY] SE LoNs sielnys Jo sueew Aq pejoejoid eie sbuiuedo pezelb |je jey) pewnsse ueeq seyy | ‘SOJON
266 2L’s 78 TR szl SL'y ¥e9 29¢ 0L'S vZ'E 0021
L 62'Y SE'9 S9°E 'S ZVE SL'Y 122 2y eve 006 0051
02'9 8S'E 62'S ¥0't £S5V 092 96'¢ 922 95°E 202 0s.
¥6'L 8S'Y 8L'9 06'E 08'S 2EE L0'S 68°2 95y 652 0021
S6°S EVE 80'S 26'2 SE'Y 6¥'2 08'E Ve Zr'e ¥6°L 006 002}
96'¥ 982 (A4 vv'2 £9°E 802 LVE 181 58’2 29'L 0S.
56'S EVE 80'S 26¢ SE'V & 08'E LV'e e ¥6'L 002}
or'y 852 I8E 612 92'E L8} s8'2 £9°1 952 vl 006 006
ZLle s1'z 8L'E £8'1 2Le 95°1L 8E'2 9g’L 1% EA 0S.
. uoib jooy . uoibey jooy . Uoibey jooy + uoibey jooy . uoibey jooy () -
eyeinssseld jo eely eInssseld jo ealy 8inssseld jo ealy einssseld jo eely einssseld jo eely
[eaon [eiBUBE) [lzleg] |elauen) |e207 [eleuec) |20 [eigues) [eaon [ejaues) mﬁrﬂﬂnn—_m ONIOVdS
SvL 69 ¥9 09 LS Stdv
(s/w) g334SANIM NDIS3A
82'S 00'E 68'Y 9.2 \S'Y ¥S'2 vi'y 22 002}
96'C S22 L9E 102 BE'E 06°L oL'E vL'L 006 005}
0E'E L8} S0'E gL'l 28’2 65°1 652 St'L 0S.
T 4 ov'e I6°E 122 09'€ €0'2 IEE 98'| 0021
8 08'L £6'C 99'1 0L2 2s't 8r'2 6E'1 006 002}
v’z 0s'L e 8E'L s2e JEA 102 alL’l 0S.
LI'E 08'L £6'2 99°L 0.2 2s't 8v'e 6E'L 0021
8EZ Ge'l 0z'2 A £0°2 rLL 98°| S0'1 006 006
0z 00t 86°) 2zl £8'L $0'} 69°L 56°0 Gs'l 180 0S.
St 0560
o1 530 . Uoibey jooy . uojbey jooy . uoibey jooy . uoibey JooH pka) (un)
einssseld jo eely einssseld jo Beuy BINssseld jo ealy 8INssseid jo BRIY
( seaibaq ) p/ [eao [eleueE) [ea0] [BiBuBD) [eoo] [eiBUBD) [ea0 [eleues) mw._,._m_w“_.“,ﬂm m”n_,u.o_l._ﬂ_ﬂm
Uolld JooH oney wadsy 5SS ES \S 6%
HO4 AInvA S1 319v.L SIHL (s/w ) G334SANIM NDIS3A
(N¥) SNITHNd NO S3JHOH 14iNdn

coLoLa

ejqelL

Page B - 130



‘sealbep
01 uey) sse| jo youd e yum sjool jo ebpu ey o ejqesijdde jou S| einsseld [0 ‘Joos 8y} jo ebpu ey} jo Bpis Jeyue O WW 00 UIYIM pue joos ey} jo sebipe ey}
jo ww 006 uIyum s1 uoibes einsseld [edo “eele jool [eieusb ey) uey) sealo} lyiidn puim Jeybiy o} elgns si jey) Joo 8y} Jo eese jey) S| uoiBey einsseid [e20] yx NI

‘D) UOIOBS Ul UMOYS 8s0Y) SB yons sielnys jo sueew Ag pejoejoid ese sbujuedo peze|b jje jey) pewnsse ueeqsey) 1 -SOION
cS'ElL es'L 95°L1 9 06°6 8¥'s 198 8L’y 08'L LT 00ct
riol ¥9's L9°8 e8¢ EV'L LY 0s'9 65E S8°S ect 006 00S1
S¥'e oLy A o'y 619 EV'E er's 66°¢ 88’ 89'¢ 05
Leol c0'9 s2'6 EL'S e6’L BE'Y ¥6'9 £8'E ¥e'9 EV'E 00Zk
Li'g IS¥ E6'9 S8'E ¥6'S 62'E 0e's i8°¢2 g9’y FA A 006 ooct
9.'9 9L'E BL'S LS'E S6'v vl vE'Y 6E'C 06'€E Si'e 0sL
Li's LSy £69 SB'E P6’S 62'E 0e's i8¢ B9V LS2 oogli
809 6E'E 0e's 682 9’y ive 06E si'e is'e E6°1 006 006
L0°S c8'e EEY tr'e LLE 902 SZ'E 6L} £6¢ L9t 0SL
+ uoibey jooy . uoiBey Jooy » uoibey jooy » UoiBey jooy . uoibey jooy w) | (ww
einssseld jo ealy einssseid jo By einssseld jo easy einssseld jo ey einssseld jo eeuy ONIOVdS [ONIovds
[eao] [eiouesy [e20 [eiBUBE) |eooT [eleues) [ea0 [eiBUBD) [eo0 [eiBuBL) NIBNd
S'vL 69 4] 09 LS
(sAW) Q334SANIM NDIS3A
ve'l BE6'E LL'9 19°E 619 BE'E 69°S oL'e o0oci
Er's B6¢c EO'S 9L¢ ra'y ¥s'e LE'V EE'C 006 0051
ES'Y 6¥'c 6L’y oe'2 i8'E e 95'E PE'L 0ss
08's BL'E LE'S ¥6'e S6'v L2 9S'y 8¥'e oogi
SE'Y 6E°C 20y oge LL'e €02 cr'E 98’t 006 ooet
c9'E 66°1 SE'E ¥e'l ol'e 69°1L 151 SS'| 0SL
SE'Y 6EC AV 4 og'e LL'e £E0°¢ er'e 98°l 002t
gt 6L°1 A S9'l 6.°¢ e5’l 95'¢c oF L 006 006
cl'e 6% e5¢e BE'L cET L2} vi'e k'l 0sL
St 00'L
o1 550 + uoibey jooy . uoibey jooy . uoibey jooy . uoibey jooy () (ww)
einssseld jo BRIy eunssseld jo eauy elnssseld jo ey einssseld jo ety
( seaibaqg ) P/ |e2o [eiauen) |eson [eiauen) [E207 [Biaues) [e207 [eleueg) m“,_._.___m___uu__ﬂ__”_"_m ONIOVdS
yolid jJooy oljey padsy s £S LS 6¥ Haldvd
HO4 ANVA SI 3718vL SIHL (s/W ) a334SANIM NDIS3a
(N¥) SNITHNd NO S30HO4 LdINdn

goL'oLa

sjqelL

Page B - 131



‘saelbep
01 uey: ssej jo youd e yum sjoo jo ebpi eyl o} e|qesljdde Jou si insseld [eo0 “jool ey} jo ebpl 8yl Jo epis Jeyle Jo WL 00 UIUM pUe JOOI By} jo sebpe ey}
JO WW 006 UIyuMm S| uoiBel einssald [e207 “eese joos [eseus eyl uey) seoso} Widn pum 1eybiy o} welgns si Jey) joos ey jo eese jey) si uoibey einsseid [B20] 5 Nl

'©) LOID®S Ul UMOYS 8S0Y) SE Lons sielnys Jo sueew Aq pejoeoid ese sbuiuedo peze|B || jey) pewnsse useqseyy | -SPION
QT ZE6 X4 96°L 95°z1 189 LO'LE 56°'S 58°8 ¥E'S 0021
v8Zl 669 86701 L6'S Zr'e 'S SZ'8 a4 ¥9°9 L0 006 0051
0L'0} £8'G G1'6 L6 S8/ R 4 88°9 ZLE £S°S Ye'E 0SL.
69°E} v/ VEY! LE9 5001 S¥'S 08'8 9Ly 80°L CIRG 002}
120} 65°G 8.8 LY vSL 8O 09'9 ISE IE'S 12 006 0021
95'8 99’y 2e'L 86°EC 82'9 ov'E 0SS 86'2 £y 192 0SL
2’01 65°S BL'8 LLY pS'L 80'Yy 09'9 LS'E LE'S I2°e 0021
0L'L 6L'Y 659 8S'E 59°G 90'E S6'v 892 86'C or'e 006 006
Zr'e 0S'E 6%'S 862 [V S5'2 El'y €22 2ee 002 0SL
. uoibey Jooy . uoibey jooy » uoibey jooy . uoiBey Jooy » uoiBey Jooy wa) | (ww)
Binssseld jo ealy einssseld jo ealy einssseld jo eauy einsssald jo ey einssseld jo ey
[eao] [eiBUeD) 2207 |eJeuecy jeson [eiBUBL) jeaon [elauan) [ea07 [eiBuex) ONIOVdS [ONIOVdS
X273 69 ¥9 09 75 NITHNd | H3Ldv
( sAu') a334SANIM NDIS3A
02’6 96'% €S8 8S'¥ 88°L 22y szl 88'E 00z}
06'9 ZLE ov'9 v¥'e 16'S LVE 'S 162 006 0051}
GL'S 0lL'E €E'S 98'2 26y ¥9°2 (TR 4 2v'e 0SL
9€'L L6€ 28’9 19E 0g'8 BEE 08'S 0L'E 002}
25's 162 2l's 5.2 eL'Y €52 I 4 EE2 006 0021
09y 8v'2 9Z'v 622 ¥6°E 1g 29t 6| 0S.
25°S 162 2L's SLZ EL'Y £5'2 SEY EE2 0021
(1% €22 ¥8'E 902 ¥S'E 06} 9zt SL') 006 006
S¥'E 98°1 02’ zL') 562 85} 2L'e Sv'l 0SL
ot 1 . uoibey jooy , uoibey jooy . uoibey jooy . uoibey jooy () ()
8inssseld jo ealy einssseid jo BBty einssseld jo eeuly einssseld jo eeuy
( seasbog ) Py €207 [eIeUeD) eo0] ) 2207 RisUBD €207 RIoUBD mﬁﬂﬂm@ ﬂﬁ(ﬂm
yoid ooy olley wadsy S5 ES LS (:14
HO4 QINvA S1 318V.L SIHL (s/w’) Q334SANIM NDIS3a
(N¥) SNITHNd NO S30HOAH 1dindn

voroig

elqeL

Page B - 132



FIGURE B10.10

Deslgn Strength (kN )

Unseasoned Timbe| Seasoned Timber
FIXING OF PURLIN TO RAFTER
J2 J3 J4 | JD2 | JD3 | JD4
0
CEk——+ 75 x 50 purlin
- T 1/100 x 3.75 ¢ nail 0.65 | 055 | 0.50 | 0.85 [0.55 |0.37
( 50 mm panetration into
receiving member )
)
‘%_ 75 x 50 purlin
-+ - 180 mm No. 14 Type 17screw | 28 | 20 | 1.6 | 35 | 25 | 20
( 40 mm penetration into
receiving member )
)
No. of Framing
Anchors
2 1 37| 26 | 19 | 47 | 37| 286
2 6.2 | 44 31 ) 86| 68| 40
| framing anchor with
4 114 | 8. 3 16.4 | 13 ?
4 /3.15 ¢ nails each leg ! 58 -
v)
No. of nails each
. . end of strap
L 18 3 49 | 35 | 25 | 66 | 52 | 37
30x 0.8 G.l. strap with 3.15¢ 4 | 62 |44 | 31 | 86 | 68| 48
nails each end of strap
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FIGURE B10.10 continued

Design Strength (kN )

Unseasoned Timber | Seasoned Timber
FIXING OF PURLIN TO RAFTER
J2 J3 J4 | JD2 | JD3 | JD4
V)
30 x 0.8 G.L looped strap
with 3.15 ¢ nails each end of
strap
| I 72| 7.2 7.2 7.2 72| 7.2
b L[] l'. i
2 3 nails each end for J2 timber
4 nails each end for J3 & JD4 timber
5 nails each end for J4, JD5 & JD6
timber
Vi)
75 x 50 purlin
19 mm lining
7.0 5.0 3.6 8.5 6.1 5.0
30x 1.8 G.l. strap
1/75 mm No. 14 Type 17
screw at each end
Vi)
No. 8 wire tightly knotted
under rafter and held in
place by ‘U’ nails
No. of loops
m 1 26| 26 2.6 26 | 26| 26
’ 2| 52|52 | 52| 52|52 |52
J+,
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FIGURE B10.11 Design Withdrawal strength ( kﬂ—)l

FIXING OF ROOF CLADDING TO PURLINS Unseasoned Timber |  Seasonad Timber

Jz | J3 J4 JD2 | JD3 | JD4

1/65 x 3.75 ¢ plain
shank nail (45mm | 59 | s0 | 45 | .77 | 50 | .33
penetration into

receiving member )

1/75 x 3.75 ¢ plain

shank nail ( 55 mm Jz2 | .61 55 | .94 | .61 41
penetration into
receiving member )

* Applicable only to cladding of 0.42 base metal thickness or greater.

1))

1/65x 3.75 ¢
twisted shank nail

( 45 mm penetration
into receiving
member )

.59 50| .45 J7)| 50| .33

175x3.75 ¢
twisted shank nail
(55 mm penetration| 72 | .61 | .55 | .94 | .61 | .41
into receiving
member )

* Applicable only to cladding of 0.42 base metal thickness or greater.

1]

1/65 x 3.75¢
annular grooved
nail ( 45 mm 12| 10| 95 | 1.6 10 | .72
penetration into
receiving member )

175 x 3.756
annular grooved
nail ( 55 mm 14 | 1.3 | 1.2 19| 13 | .88
penetration into
receiving member )

* Applicable only to cladding of 0.42 base metal thickness or greater.

V)

No. 14 Type 17 screw
it A6 Niashie 32| 23| 18 | 39| 28 | 23

_L- assembly (45 mm
penetration into
receiving member )
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SECTION C MASONRY HOUSES

DETERMINE DESIGN WINDSPEED
TABLES A4.5.1 OR A4.5.2
AS APPLICABLE AND
EARTHQUAKE ZONING FROM
FIGURE AS

l

DETERMINE HORIZONTAL AND
VERTICAL REINFORCEMENT
FOR STRUCTURAL WALLS
CLAUSE C3.1.2

WHICH
EARTHQUAKE
ZONE IS THE

WHAT IS THE
DESIGN WIND
SPEED?

> 60 m/s

ONLY FULLY GROUTED
WALLS ARE ALLOWED

DETERMINE BRACING DEMAND
CLAUSE C3.4 TABLES C3.4A & C3.4B

<60
m/s

PARTIALLY
GROUTED WALLS
CAN BE USED

USE THE GREATER OF THE TWO
FORCES

y

DETERMINE CAPACITY OF WALL
CLAUSE C3.5 TABLES C3.5A & C3.5B

REFER TO CLAUSE C3.6
FOR BOND BEAM DETAILS
APPLICABLE FOR DIFFERENT SPANS
BASED ON DESIGN WINDSPEEDS AND
EARTHQUAKE ZONES

REFER TO CLAUSE C3.7
FOR LINTEL DETAILS
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SECTIONC MASONRY HOUSES

C1 TYPES OF HOUSES

C1.1 General

Masonry houses considered are restricted to 2 storeys in height and consist of the following:
(a) The footings can either be of reinforced masonry or of reinforced concrete.

(b) Some or all of the walls in any storey must be of partially or fully grouted concrete cored block masonry
of 150 or 200 mm nominal thickness with the following limitations -

(i) timber framed walls must not vertically support masonry walls; and

(i) no masonry wall must be of lesser thickness than any masonry wall above it.

w
(c) Walls which are not of masonry must be of light timber framing to Section B.
(d) Ceilings, roof framing and upper storey floor must be of timber to Sections B and E, except that the ground
floor may be of concrete slab-on-ground to Section D5.
A
h=3m Storey e E:!Iza?i;r
max Hallght e \\
™ masonry walls
Concrete
floor slab by
——
Sgrey ~—— Masonry
- Hpigit wals Both fully or
oty ] partially
ok L Foundaion 91U
A wall 4 wall
A\
Storey Timber framing \
h=6m H?ight [~ with light weight
max I cladding
Storey ______ Fully or partially
Hiatght grouted

= masonry walls
Concrete floor

i

Storey Fm ::l partially
H?ight pre—d ™
o Storey Fully grouted
Height ~—— masonry
1 walls
¥ Concrete
fioor slab

FIGUREC1.2 TYPES OF MASONRY HOUSES CONSIDERED
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C1.2 Types of Houses

The types of houses considered are shown in Figure C1.2. These consist of walls of-

(a) fully grouted masonry for both storeys or for a single storey or for a foundation wall and the single storey
supporied by it;

(b) timberframed and lightly clad walls for the upper storey, supported on a lower storey of fully or partially grouted
masonry;

(c) partially grouted masonry for a single storey; and

(d) partially grouted masonry for a foundation wall and a single storey supported by it.

C2 MATERIALS AND WORKMANSHIP

C2.1 Materlals

(a)  All concrete must be 17.5 MPa but 10MPa concrete may be used for sub-footing.

Mix ratios are given in Table C2.1 for locally produced 10 MPa and 17.5 MPa concrete.

(b) Concrete blocks must have a minimum compressive strength of 9 MPa over the nett area. The actual
dimensions of the concrete blocks must be 10 mm less than the nominal dimensions of 150 x 400 x 200, and
200 x 400 x 200 to allow for the thickness of mortar.

(¢) Al steel reinforcement and other embedded steel must be cleaned of any rust, dirt and oil before use. The
epoxy coating of reinforcement and of all embedded steel is strongly recommended in areas close to the sea
and other corrosive environment. The use of galvanised reinforcement and other embedded steel to retard
corrosion must depend on an assurance that the cement used for the grout and mortar is free of calcium
hydroxide. If this chemical is present it would attack the galvanising. Another precaution with the use of
galvanised steel is that every item of steel used must be galvanised. This includes even wire ties. If this is
not done galvanic corrosion can take place.

Note: A patented chemical additive Z-12/C, is available for use with sea water and unwashed saline
aggregate for making concrete of good quality and durability. Reinforcing bars do not easily corrode and
destroy the concrete as would ordinarily be the case when using sea water and saline aggregates. The
product is manufactured by Concrete Hitech (Holdings) Ltd., 15 Avenue Victor Hugo, 75116, Paris, France.

(d)  The grout used must develop a compressive strength of 17.5 MPa at 28 days after pouring. The use of fine
grout (only cement, sand and water) is allowed only for grout spaces of less than 60 mm. All larger grout
spaces must be grouted with coarse grout consisting of cement, sand and 5to 13mmor 4 to 19 mmaggregate,
and water. Coarse grout may contain suitable admixtures to improve workability.

Mix ratio for 17.5 MPa grout is given in Table C2.1.
TABLE C2.1  MIX RATIOS FOR CEMENT AND GROUT
COMPRESSIVE MIX RATIOS BY VOLUME
STRENGTH
WATER CEMENT SAND COARSE AGGREGATE

10 MPa concrete 1 1 2.5 3 of 20 mm agg.

17.5 MPa concrete 0.9 1 3.2 3.3 of 20 mm agg.

17.5 MPa grout 1.1 1 3 2.7 of 10 mm agg.
The quantity of water given is the maximum allowable and must be reduced with increase in moisture
content of sand or aggregate.
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(e)  Mortar for masonry must consist of 1 part of cement, 3 parts of sand and sufficient water. It may also contain
hydrated lime or a suitable admixture to improve workability. If lime is added, the sand-lime mixture must be
allowed to stand for 24 hours before the cement is added and the mortarused. Mortar must not be used once
1/, hours have passed after the addition of cement to the mix. To produce mortar of consistently the right
quality, the volumes of materials must be measured using buckets or gauge boxes and not shovelled direct
from the stockpile or cement bag into the mixer. A dry bucket must be reserved for measuring cement
guantities. The water must be added carefully from a measured container and not directly from the end of a
hose pipe.

C2.2 Workmanship

The quality of workmanship must be of a standard conforming to good trade practice.

The accurate positioning of starter bars is very important in order to maintain the quality of the finished masonry.
Clean-out openings are desirable at the bottom row of blocks in the cells containing reinforcement. The strength
of the masonry, particularly of bracing walls is very much dependent on the quality of grouting. The clean-out pocket
would allow thorough cleaning of the cells before grouting.

Grouting must be done only after the mortar joints have gained enough strength to withstand the pressure of the grout
and to allow thorough cleaning. The grout must be so rodded and worked that it fully fills the cavities without
segregation. Horizontal grout joints must be 20 mm below the uppermost masonry units. The upper surface of the
grout must be protected from weather.

The maximum lift of grout must be limited to 1200 mm if the grout space is not less than 50 mm in the least dimension.
Otherwise the lift should be restricted to 400 mm.

Temporary bracing as required must be provided for masonry walls 1o resist lateral loads during construction.

In very hot-and dry conditions the masonry blocks may be kept lightly damp before use. Mortar and grout must not

be mixed in quantities that would dry out before use. The work may be kept damp by a light fog spray for 24 hours

after laying.

C3 WALLS

C3.1 General

Walls serve the following functions:

(a) Provide an envelope to the living space and therefore privacy and protection from the elements; and

(b) Where so designed (known as structural walls), take vertical downward loads from the roof and suspended
floors, vertical uplift loads from wind acting through the roof membrane and horizontal loads from earthquake
and wind effects.

C3.1.1 The limitations on the number and height of storeys for 150 mm and 200 mm walls, are as follows:

(a) 150 mm fully grouted walls can be used only for single storey houses or for the top storey of 2 storey houses
in earthquake zones 6 and 7 and for both storeys in zone 4.

(b) 200 mm fully grouted walls can be used up to a height of 2 storeys in all earthquake zones.

(c) partially grouted walls of either thickness are limited to a single storey or the top storey of 2 storeys in zones
4 and 6 for design windspeeds of up to 60 mys.

(d) The height of any storey must not exceed 3 m.
C3.1.2 Alistructuralwalls (see C3.2) must be centrally reinforced both vertically and horizontally to the details given

in Table C3.1.2, Itmust be noted that there are further restrictions on the spacing of reinforcement for bracing panels
(see C3.5 and Figure C3.5B).
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Vertical bars must be provided :-

(a) atall comers and ends of walls,

(b) on each side of all wall openings 400 mm wide or more (see Fig. C3.1.2 A & B), and

(c) at either side of shrinkage control joints (see Fig. C3.1.3 A).

TABLE C3.1.2 REINFORCEMENT FOR STRUCTURAL WALLS

FULLY GROUTED 150 mm WALL
Design
Windspeed Vertical Reinforcement Horizontal Reinforcement
{m/s)
ZONE 4 ZONE 6 ZONE 7 ZONE 4 ZONE 6 ZONE 7
<51 Diz@ Diz@ Diz@ Dis@ Di6@ Di2@
B00 mm 600 mm 600 mm 800 mm 600 mm 600 mm
52 - 60 D12@ Diz@ Diz@ Die@ Die@ Diz@
600 mm 600 mm 600 mm B0O mm 600 mm 600 mm
61- 745 Die@ Di6 @ D16 @ Die@ Die@ Diz@
600 mm 600 mm 600 mm 800 mm 600 mm 600 mm
FULLY GROUTED 200 mm WALL
Dasign
Windspeed Vertical Reinforcement Horizontal Reinforcement
m/s)
: ZONE 4 ZONE 6 ZONE 7 ZONE 4 ZONE 6 ZONE 7
<51 Diz@ Di2@ Di12@ D@ D6 @ Die @
B0OO mm 600 mm 600 mm 800 mm 600 mm 600 mm
52 -60 Diz@ Diz@ Diz@ D6 @ Die@ Die@
600 mm 600 mm 600 mm 600 mm 600 mm 600 mm
61-745 Dié @ Die@ Die @ Die@ Die@ Dié@
600 mm 600 mm 600 mm 600 mm 600 mm - 600 mm
PARTIALLY GROUTED WALL
Design Vertical Reinforcement Horizontal Reinforcement
Windspeed
(mis) 150mm 200mm 150mm 200mm
ZONE4| ZONEG| ZONE4| ZONEG6| ZONE4| ZONEG| ZONE4| ZONE 6
<60 Diz@ D12@ Di12@ Di12@ BB BB 4D12or | 4D120or
B800mm | 600 mm | 800mm | 600 mm 2D16@ | 2D16 @
2800mm| 2800mm

Notes

(1) BB implies that the bond beams provided (see C3.6) serve the purpose.

{2)  In bracing panels (see C3.5) of fully grouted masonry the spacing of horizontal reinforcement must be the

minimum of -

(i) half the panel's length or height, and
{ii) the values in this table.
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Vertical reinforcement must be located in the cells containing starter reinforcement from footings or from the lower
structural wall. It must extend from the footing to the bond beam next above and from the lower to the upper bond

beams.

Horizontal reinforcement is required just below all openings. This is also required above small openings over which
lintels are not provided. Such horizontal reinforcement above and below openings must extend at least 600 mm

beyond either side of the opening (see Fig. C3.1.2 A & B).

Lintel/oond beam

~{for detalls refer 1o |

C3.8)

_.’_;50 50__1_

Opening

I~ = =

L - 1 R T e Sl I i -
I I I |
600 m | | I

\ | | | ——
I | I
I I | | 800 mm

I I |
I I |

Bond beam
reinforcemeant

Omit balif opening
begins at foundaton
level (ie. doorways)

FIGURE C3.1.2A REINFORCEMENT DETAILS AROUND OPENINGS IN WALLS
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FIGURE C3.1.2B REINFORCEMENT DETAILS AROUND OPENINGS IN WALLS
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C3.1.3 Any wall in excess of 8 m length must have shrinkage control joints to the details of Figure C3.1.3A

Core filled with Pre-formed gasket
mortar
Caulking
Caulking l.l Sash block units
a
GASKET TYPE
Bond beam to be
continuous //
Masonry wall
discontinuous at
control joint
ey
Reinforce
Rake joint wall cavities ™
approx. 19 mm sither side
and caulk of joint
RAKED JOINT
Foundation beam

to be continuous

FIGURE C3.1.3A SOME METHODS OF PROVIDING SHRINKAGE CONTROL JOINTS

The cavity on each side of the joint must be reinforced and grouted. The horizontal reinforcement for the wall must
be discontinued at the joint. However, the horizontal reinforcement of bond beams and lintels must be continuous
across the joint. The control joints on external walls must be weather and vermin proof,

Shrinkage control joints are to be located at

- intervals of 5 to 8 m along straight walls

- major changes in wall height

- near return angles of walls in the case of floor plans other than a simple rectangle or square
- near wall intersections

- changes in wall thickness.

Some of these locations are ilustrated in Figure C3.1.3B.
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5-8m
1 | 1 I 1 |

5-8m

RECTANGULAR BUILDING PLAN 1 I
5-8m

IRREGULAR BUILDING PLAN

FIGURE C3.1.3B LOCATION OF CONTROL JOINTS AGAINST SHRINKAGE

C3.2 Structural Walls

Structural walls including foundation walls are designed to take horizontal loads and need to have bond beams and
bracing panels built into them. The function of the bond beam is to transfer horizontal loads to the bracing walls.
These are walls containing bracing panels. The panels resist the racking loads transferred by the bond beams.
Figure C3.2 explains the role of bond beams and bracing walls.

The details of walls in this manual are such that once the provisions for horizontal loads have been met by using the
appropriate tables the walls would safely carry the required vertical loads, both downward and wind uplift.

®
®

 ——
P

FORIZoN TAL

Loap

@ Horizontal load (Earthquake, Wind)
@ Vertical steel and associated concrete blocks transfer load to bond beam@
@ Bond beam transfers load to bracing walls @

Note - When the direction of the horizontal load changes by 90°, the roles of the bracing wall and the braced wall are
reversed.

FIGURE C3.2 ROLE OF BOND BEAMS AND BRACING WALLS
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C3.3 Materlals for Structural Walls

The materials considered for structural walls are reinforced masonry of 150 mmor 200 mm nominal thickness hollow
core concrete blocks. The walls are either fully or partially grouted.

C3.4 Bracing Demand

The demand for bracing arises from earthquake or wind loads. Table C3.4 A gives the bracing demand for
earthquake in terms of bracing units. (100 bracing units are equal to a strength of 5 kN. There is no need to apply
this information in the use of this Manual ).

Table C3.4 B similarly gives the bracing demand for wind loads, again expressed in bracing units.

C3.4.1 In order to calculate the bracing demand for earthquake for any proposed (or existing) house, use the
following procedure :-

STEP1

Match the type of the storey or the house to the particular combination of seismic zone (4,6 or 7), type of partitions
used (light timber or masonry), and the type and location of storey (upper, lower or foundation wall) to Table C3.4A.
This gives the bracing demand per square metre for the storey.

STEP2

Multiply the bracing demand per square metre from Step 1 by the plan area of the storey being considered. This
will give the total bracing demand for that storey.

COMMENT

This total bracing demand must be met in each of the two principal directions, along and across the building.

STEP 3

Determine the local bracing demand separately for each line of external wall and internal walls. For the lines of
external walls, the demand for each line of wall is calculated by multiplying its length in meters by 2 m and further
multiplying the product by the bracing demand per square metre found from Step 1.

For internal lines of wall, this is done by multiplying the length of each line in metres by 4 m and further multiplying
the product by the bracing demand per square metre.

C3.4.2 The bracing demand for wind has to be calculated separately for the two principal directions of the building.
Use the following steps for these calculations :-

STEP1

Select from Table C3.4B the appropriate value of bracing demand per meter length of wall, depending on the type
of storey, the roof slope and the design windspeed (determined from either Tables A4.5.1 or A4.5.2)

COMMENT

The design windspeed in the two principal directions of the building could be different in some cases. For example
a house located on top of an escarpment will usually face the steeply sloping face of the escarpment in one direction
and a relatively flat ground in the other direction at right angles. The two design windspeeds would then be different.
If so select the bracing demand for each windspeed and apply it for the relevant direction.

STEP 2

Multiply the appropriate value of unit bracing demand from Step 1, with the length in metres of the external wall facing
the wind in each direction. This will give the total bracing demand for wind for each of the two directions.

Page C - 11

2990,



A A A A A A A A A A A A R R R Y

TABLE C3.4A

BRACING DEMAND (BRACING UNITS) - EARTHQUAKE

SINGLE STOREY

SINGLE STOREY WITH FOUNDATION WALL

Masonry Bracing units required per Masonry Bracing units required per
Wall Location square meter for zone Wall Location of square meter for zone
Thickness| of Storey 4 6 7 4 6 7 Thickness Storey 4 & N 4 6 7

(Light Timber (Internal (Light Timber (Internal
Frame Partitions)| Masonry Walls) Frame Partitions)| Masonry Walls)
Single storey i@ 27 R |27 41 4
150mm | Single 14 21 25|22 28 39 150 mm
storey Foundationwall | 30 46 54 | 44 55 77
Single storey 2 34 4| 3 5 6
200mm | Single 18 27 3N|2®@ 48 S0 200 mm
storey Foundationwall | 38 57 67 | 56 84 98

DOUBLE STOREY - TIMBER FRAMING ON TOP DOUBLE STOREY - MASONRY ON UPPER &
STOREY AND MASONRY BELOW LOWER STOREYS
Masonry Bracing units required per Masonry Bracing units required per
Wall Location of squara meter for zone Wall Location of square meter for zone
Thicknessi Storey 4 6 7 4 & 7 Thickness| Storey 4 6 7 4 6 7
(Light Timber (Internal (Light Timber (Intemal
Frame Partitions) | Masonry Walls) Frame Partitions)] Masonry Walls)
Topstorey | 20 29 39 | 30 45 52
150mm |Lowerstorey | 20 30 35 | 26 39 45 150 mm
Lowerstorey | 36 55 64 | 56 84 98
200mm |lowerstorey| 23 35 40 | 31 47 55 Topstorey | 24 36 42 | 39 58 68
200 mm
lowerstorey | 45 68 80 |72 108 126
Notes i. This set of tables applies only to houses with a light roof (timber framing and metal roofing sheets) with a maximum
slope of 25’
ii. Inthe case of double storey housas with timber framing for the top storey, refer to Section B for the determination of
the details for the top storey.
TABLE C3.4B BRACING DEMAND (BRACING UNITS) - WIND
Maximum Slope |Minimum bracing units required per metre when exposed to
Location of Storey of Roof design windspeed (m/s) of
(degrees)
< 51 52 - 60 61 - 69 70-74.5
10 45 62 81 95
15 45 62 81 95
Single or top store
ngle ortop Y 20 53 73 97 113
25 77 106 141 164
- 10 70 96 128 149
FOUOCRNn MR 15 70 96 128 149
of one storey
20 83 115 152 177
25 120 167 220 257
10 129 179 236 275
Lower of
36 27
two storeys 15 129 179 2 5
20 153 212 281 3z7
25 223 306 408 475
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STEP3

Multiply the appropriate value of the unit bracing demand from Step 1 with twice the length of each line of external
wall and four times the length of each line of internal wall. The resulting figures would give the local bracing demand
for the external and internal walls.

STEP 4

Compare the total bracing demand for earthquake with the total demand for wind in each of the two directions.
Whichever is higher has to be satisfied by adequate capacity of bracing walls. It is possible that in one direction the
earthquake demand might govern and in the other the wind demand.

Compare the local bracing demand for each line of external and internal walls for earthquake and wind. Again
whichever is higher has to be met by ensuring adequate bracing capacity for each line of wall concemed.

The manner of checking to see if the total and local bracing demands are met is explained in the latter part of C3.5.

C3.5 Bracing Panels

Tables C3.5 A and C3.5B give details of the capacity of bracing panels. The bracing capacity in these tables is
expressed in bracing units. (Like in Tables C3.4A and C3.4B for the bracing demand). The total bracing capacity
of walls in any storey in each direction must match or exceed the maximum bracing demand for that storey for the
two directions. The maximum bracing demand may be either due to earthquake or due 1o wind loads. Inthe case
of earthquake, the value of the bracing demand is the same for the two directions. However for wind loads, the
demand is usually different for the two directions.

In using the Tables C3.5A and C3.5B for the calculations of the total bracing capacity of a wall, the following
procedure is adopted:

(a) Foreach storey each length of wall between shrinkage control joints is divided into bracing panels.

(b) Where there are no openings (openings of less than 400 mm x 400 mm spaced at not less than 1.8 m are
neglected) in a wall for the full length between the control joints, the height of the wall in the storey to the
underside of the bond beam is considered to be the height of the panel and the length of the panel taken as
the length between the control joints.

(c) Where there are openings between control joints such as doors and windows, the length of each panel is the
length between adjacent openings. The height of each panel is the minimum height of the opening adjoining
that panel.

(d) The points mentioned in (a), (b) and (c) are illustrated in an example in Figure C3.5 A. The calculation of the
bracing capacity of the total wall in the Figure is as follows:

(i) if it is a fully grouted wall, the use of Table C3.5A is appropriate. Further assuming that the nominal
wall thickness is 150 mm, the capacity of each panel and of the total wall are as follows:

length x height bracing units
Panel 1 1.2x2.0 450
Panel 2 1.6x1.2 1500
Panel 3 20x1.2 2400
Panel 4 3.0x1.6 (3400 + 3850)/2 = 3625
Panel 5 1.8x1.6 (1500 + 2400)/2 = 1950
Panel 6 6.0x28 5950
Total for 150 mm fully grouted wall =15875 bracing units
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(i) i itis a partially grouted wall, we have to use Table C3.5B. When we look at the table it is seen that
the height allowed for partially grouted 150 mm walls is limited to 2.4 m whereas the height of the wall
in the example is 2.8m. Therefore we can use only 200mm thick partially grouted walls. Using the table
for the 200mm thick part the capacity is noted down as follows:

length x height Bracing units
Panel 1 1.2x2.0 100
Panel 2 1.6x1.2 250
Panel 3 20x1.2 400
Panel 4 3.0x1.6 (550 + 600)/2 = 575
Panel 5 18x1.6 (200 + 400)/2 = 300
Panel 6 6.0x2.8 1000
Total for 200 mm partially grouted wall = 2625 bracing units

It will be seen that although the partially grouted wall s 200 mm thick Its bracing capacity Is less than /s of
the fully grouted 150 mm thick wall. it Is an Indication of the extreme importance of the quality and
throughness of grouting. If a "fully grouted wall” has many unfilled pockets or has dirtand grit contaminated
pockets, the bracing strength of the wall will be far lower than the values given in Table C3.5(A).

(e)  Where the bracing demand is such that a partially grouted set of bracing walls does not provide enough
capacity and a fully grouted set of walls gives excessive capacity, it is permissible to use a suitable mix of fully
grouted and partially grouted walls. However if in any particular wall some of the panels are fully grouted and
some only partially grouted, the effect of the partially grouted panels must be neglected. Forinstance, in Figure
C3.5Aifthe panels 2, 3 and 6 are fully grouted and the other panels only partially, then the total bracing capacity
of the wall is only the sum of the capacities of panels 2, 3 and 6.

In order for a panel to qualify for the bracing capacity given in Tables C3.5A and B, the spacing of the horizontal
reinforcement must be to the detail given in Figure C3.5B. The other details of reinforcement are as given in
Table C3.1.2.

In order to check if the bracing capacity is adequate to meet the bracing demand, the following procedure must be
followed:-

STEP1

Calculate the bracing capacity of each line of external and internal walls as illustrated earlier in this clause.

STEP2

Check to see if the capacity of each line is more than the local demand for that line as was determined in the second
part of Step 4 at Clause C3.4.2.

COMMENT

Ifthe capacity provided is not adequate, it may be increased by changing from partial to full grouting, increasing wall
thickness, eliminating some openings or reducing their size, or a permitted combination of these.

STEP3

Check to see if the sum of the capacity of all the lines of bracing walls in each principal direction is more than the
demand for that direction as determined in the first part of Step 4 at Clause C3.4.2.

COMMENT

If the capacity is not adequate, it can be increased by corrective steps suggested in the comment on Step 2 and also
by providing more bracing walls by rearranging the layout of the house.

It must be ensured that both the total bracing demand and the local demand are met.
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~—— Bond beam

Vertical bars

Provide cleanout pockets

<4 at bottom of cavitites which

contain vertical bars

Note: The value of 5, the spacing of the horizontal bars in the panel must be no more than the least of p/2 or d/2 or the

value given in Table C3.1.2

FIGURE C3.5B BRACING PANEL IN FULLY GROUTED MASONRY BETWEEN DOOR AND

WINDOW OPENINGS
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C3.6 Bond Beams
Bond beams serve the following purpose:

(a) tie the masonry wall together
(b) transfer lateral loads on the walls in which they are located, to bracing walls at right angles to them.
(c) provide the anchorage required for roof and floor members.

Bond beams must be provided at the top of all masonry walls and at lower levels corresponding to the location of
the suspended floor in a two-storey house or a house with foundation walls. A bond beam is considered to be a "top
bond beam" if it is not overlain by any masonry, timber frame, floor or other superstructure. Other bond beams are
known as intermediate bond beams, such as on top of foundation walls.

The requirements for intermediate bond beams are more stringent than for top bond beams.

The maximum span of a bond beam is normally 5 m. The span is the spacing of the bracing walls to which the bond
beam transfers horizontal loads. However, a line of bracing walls is considered to function in a line if there is no
offset greater than 2 m between panels in the same line of internal walls. (See Figure C3.6). When this happens,
the maximum allowable span can be upto 7 m.

The details of top and intermediate bracing beams are given in Tables C3.6A and B for different earthquake zones
and design windspeeds. In using these tables it must be remembered that the details of a top beam suitable for a
particular design windspeed in a particular earthquake zone can be used for top beams of smaller spans or for lower
design windspeeds in the same earthquake zone. The same applies for intermediate beams.

Sloping bond beams must be provided at the top of gable shaped walls and be continuous with adjoining bond beams.
The intersection of bond beams must be detailed as for footings shown in Figure D4.6

Maximum offset in a line of
bracing walls must be no more
than 2 m

FIGURE C3.6 BRACING BEAMS AND BRACING WALLS
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C3.7 Lintels

Lintels must be provided over all openings such as doors and windows. The width of the lintel must be the same
as the thickness of the wall. Lintels must bear at their ends for 200 mm. The span of the lintel is the clear width of
the opening. Tables C3.7A to C3.7E and Figure C3.7 give the dimensions and reinforcement for lintels of various
spans for different design windspeeds.

150
150 SERIES | |
REINFORCED CONCRETE T
150
| (=]
(=]
-
e =
[+
&
§ }— am b an
3
T 2D12 2D16 2 D20 2D16 2 D20
c1 c2 c3 c4 cs
REINFORCED MASONRY
] | ] e H
3! U U
o ot e
T 2D16 2D 20 2D16 2 D20
M1 M2 M3 M4
200 SERIES
REINFORCED CONCRETE
r._: 200
= 8
g J_ &
8 - == ==
(=]
uwy
T 2D12 2D16 2 D20 4D12 4D16
C1 c2 c3 c4 c5

REINFORCED MASONRY

G OO E

e [
g &
8 — =
0
[
2D16 2D20 4D12 4 D16 4 D20
M1 M2 M3 M4 M5
200 deep lintels must have R6 ties at 600 mm 400 deep lintels must have R6 ties at 200 mm

FIGURE C3.7 REINFORCED CONCRETE AND MASONRY DETAILS.
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TABLE C3.7A

LINTEL SUPPORTING LIGHT ROOF ONLY

Width of Maximum Span
Lintel of Lintel DESIGN WINDSPEED (m/s)
(mm) {mm)
<51 52 - 60 61-69 70-74.5
1600 Cimi Cc2M1 c2Mz2 C3m3
150 2000 cami camz2 camz2 C3/M3
2600 ca2mz2 C4/M3 C4/M4 C4M4
3000 C4/M3 C4/M4 C5/M4 C5/M4
1600 C1/M1 Cimi c2/M1 c2mz2
200 2000 Cimi Ca2M1 camz2 C3/M3
2600 camz2 Cam2 C4/M3 C4/M4
3000 C4M3 C4mM4 C5/M4 C5M5
TABLE C3.7B
LINTEL SUPPORTING LIGHT ROOF AND LIGHT TIMBER FRAMED WALL
Width of Maximum Span
Lintel of Lintel DESIGN WINDSPEED (m/s)
(mm) (mm)
< 51 52-60 61 - 69 70 - 74.5
1600 cimi C1/M1 C2M1 c2mi2
150 2000 Cimi1 Cc2/M1 C3m2 C3M3
2600 c2/mz2 C3miz C3/M3 C4M4
3000 cam2 C4/M3 C4M4 C5/M4
1600 cimi C1/M1 Ca2m1 c2/m2
200 2000 cimi c2/m2 Cam2 C3m3
2600 ca2/Mm2 C3/M3 C4/M3 C4/M4
3000 C4/M3 C4/M4 C5/M4 C5/M5
TABLE C3.7C

LINTEL SUPPORTING LIGHT ROOF, LIGHT TIMBER FRAMED WALL AND FLOOR

Width of Maximum Span
Lintel of Lintel DESIGN WINDSPEED (m/s)
(mm) (mm)

<51 52-60 61 - 68 70 - 74.5
1600 C1M1 C1/M1 C2/M1 c2/mM2
150 2000 C1/M1 C2M1 cam2 C4/M3
2600 C2/M1 Camz Cam3 C4/M4
3000 Camz2 C3m3 Cam4 C5/M4
1600 Cim1 C1/mi1 C2/M1 c2m2
200 2000 c2mz2 cam2 C3ama C4/M3
2600 Camz C3am3 C4/M3 C4/M4
3000 C3mM3 C4/M3 Cam4 C5/M5
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TABLE C 3.7D
LINTEL SUPPORTING LIGHT ROOF AND MASONRY WALL ONLY
Width of | Maximum Span DESIGN WINDSPEED (m/s)
Lintel of Lintel

<51 52 - 60 61 - 68 70 - 74.5

1600 c2/M1 C2/M1 C2/m2 c2M2

150 2000 C2M1 Cc2/Mz2 camz2 C3M3
2600 cam2 c2mz2 C4/M3 C4/M4

3000 C4/M3 C4/M3 C5/M4 C5/M4

1600 cimi Cimi C2M1 ca2mz2

200 2000 C2/M1 camM1 camz2 C3/M3
2600 camz2 C3ama3 C3ama C4/M3

3000 Cc4ma C4/M4 C4/M4 C5/M4

TABLE C3.7E
LINTEL SUPPORTING LIGHT ROOF, MASONRY WALL AND TIMBER FLOOR
Width of Maximum Span DESIGN WINDSPEED (m/s)
Lintel of Lintel

<51 52 - 60 61 - 68 70 - 745

1600 C1/M1 C2/M1 ca2/M2 Ccamz2

150 2000 c2m1 C2/M1 Cc2mz2 C3mM3
2600 ca/m2 Cc2/m2 camz2 C4M3

3000 C4/M3 C4/M4 C5/M4 C5/M4

1600 camz2 cam2 cam2 C2m2

200 2000 cam2 C3/m2 C3/M3 C3m3a
2600 cam2 C3/M3 C4m3 C4/M4

3000 C4/M3 Cam4 C5/M4 C5/M5
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C3.8 Comblnation of lintels and bond beams

In some cases it may become necessary to combine a bond beamand a lintel. Where the lintel is completely located
withinthe middle 2/3 of the span of the bond beam, the combined beam/lintel must be of the larger of the two individual
sizes and must have not less than the maximum of the reinforcement for either. The disposition of the reinforcement
must be similar to the example shown in Figure C3.8 A so that the combination beam can take either the horizontal
loads of the bond beam or the vertical loads of the lintel.

Ifthe lintel is located in part or whole outside the middle 2/3 of the span of the bond beam, the reinforcement provided
must be the sum of the reinforcement required for the bond beam and lintel. The disposition of the reinforcement
must be as shown in Figure C3.8B.

Opening

1/6L | 2/3L 1/6L

OPENING WITHIN 2/3L, WHERE L IS THE LENGTH OF THE WALL

Lintel Bond beam Bond beam/Lintel
@ @
® ® @ use
@ e o
2D 16 2D 16 4D 12
Note:
These cross-sections are
A, (2D16) ~ A (4D12) only examples

Steel required is the maximum of either for lintel or bond beam
Steel must be located at the correct depth dictated by the lintel and correct
horizontal position dictated by bond beam.

FIGURE C3.8A WHOLE OF LINTEL LOCATED WITHIN MIDDLE 2/3 OF BOND BEAM SPAN
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1/6L 23L 1/6L
L
e
PART OUTSIDE 2/3L
Lintel Bond beam Bond beam/Lintel
® @
@
& @ use
e © MNote:
e These cross-sections
2D 16 2D 16 4D 16 are only examples

Steel required is the sum of that for the lintel and the bond beam.
Minimum steel required by lintel must be located at the correct depth.

FIGURE C3.88 PART OF LINTEL LOCATED OUTSIDE MIDDLE 2/3 OF BOND BEAM SPAN
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D1.

D1.1

(i)

(i)
(i)
(iv)
(v)
D1.2

(i)
(iii)

(iv)

D2

SECTION D FOUNDATIONS

GENERAL
FOR TIMBER FLOORS

The foundation and sub-floor framing system to resist vertical loads must be such that the ground floor
joists are directly supported on bearers which are fixed to piles embedded in concrete into the ground.

Anchor piles must be provided under all load bearing walls, so as to resist wind uplift loads.

Floor piles must be used under all areas supporting only a floor.

Dimensions of anchor piles and floor piles are given in Table D3.1.

It has been assumed that the minimum bearing capacity of the soil is 100 kPa. (ie 1 Ton per sq. foot)
FOR CONCRETE FLOORS AND FOOTINGS

Footings must be provided under all walls as described in Section D4.

Compacted granular fill must be provided under footings and slab on ground floors.

Dimensions and reinforcement details for footings are given in Section D4.

Details for slab on ground floors are given in Section D5.

SITE REQUIREMENTS

The site must be well drained and cleared of allorganic material. The foundation must be well compacted and consist
principally of granular material. Houses must not be built in potentially unstable locations such as in or near slopes
which might slide during heavy rains or earth tremors.

In uneven but stable ground the base of any footing (or sub-footing) must be so located that it is at least 1.0 m
horizontally away from the finished ground surface (see Figure D2.1).

Finished ground

NS

1.0 m mir™ um

FIGURE D2.1 LOCATION OF FOOTINGS IN UNEVEN GROUND

Soil earth etc must not be allowed to bear against any wall unless the wall and the associated footings have been
specifically designed as retaining walls.
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D3 ANCHOR PILES AND FLOOR PILES

Dimensions for anchor piles and floor piles are given below. An anchor pile is required to resist uplift loads and
must be placed under all loadbearing walls. A floor pile is required to carry floor loads only.

FIGURE D3 ANCHOR PILES AND FLOOR PILES
1
« |,
‘ -
‘ . f.:" Retfer to
ki I | ' Table D3.3
orto !
Table D3.2 - -
o |
\
e
o
¥ "'
B "y
A hal 'd
d 2/D12 bars 350 mm =¥
P / long in drilled holes e
-ai” — ':-"f-:.
_ ;. _ | 1oomm Jv.dJ
| s 100 mm ol o l

TABLE D3.1
SIZE OF ANCHOR PILES AND FLOOR PILES FOR MAXIMUM BEARER SPACING OF 3 METRES
SINGLE STOREY TWO STOREY
DESIGN MAXIMUM SIZE OF SIZE OF SIZE OF SIZE OF
WINDSPEED | BUILDING | ANCHOR PILE| FLOORPILE | ANCHOR PILE| FLOOR PILE
(mi/s) WIDTH (m) dxw dxw dxw dxw
< 51 9 500 x 450 500 x 450 500 x 450 500 x 450
52-55 9 750 x 450 500 x 450 750 x 450 500 x 450
56 - 57 9 750 x 450 500 x 450 1000 x 450 500 x 450
58 - 64 9 1000 x 450 500 x 450 1000 x 450 1000 x 450
“ 1000 x 500 1000 x 450 1200 x 500 1000 x 450
85 - 69 9 1000 x 600 500 x 450 1000 x 500 1000 x 450
4 1000 x 500 1000 x 450 N/A N/A
192745 6 1000 x 600 1000 x 450 1200 x 600 1000 x 450
9 1200 x 600 500 x 450 1200 x 600 1000 x 450
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TABLE D3.2 SIZE OF ROUND TIMBER PILES

COLUMN HEIGHT ABOVE COLUMN DIAMETER
GROUND LEVEL (mm) (mm)

1000 150

1800 200

2400 225

NOTE : Timber posts to be treated in accordance with Local Preservative treatment requirements.

TABLE D3.3 SIZE OF REINFORCED CONCRETE AND MASONRYPILES

HEIGHT OF COLUMN PLAN SIZE
ABOVE GROUND OF COLUMN REINFORCEMENT
LEVEL (mm) (mm x mmy}
< 2400 C 200 x 200 4 R10
M 300 x 300

D4 FOOTINGS

All masonry walls must be fully supported by a footing of reinforced masonry or reinforced concrete. The dimensions
of reinforced concrete footings are given in Figure D4.1 and Table D4.1. The minimum thickness of footings must

be 175 mm.

o]

Masonry Wall

175

—_—
| B

FIGURE D41 REINFORCED CONCRETE FOOTINGS
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TABLE D4.1 REINFORCED CONCRETE FOOTING DIMENSIONS

Footing width w (mm)
Wall thickness t
(mm) Single Storey Double Storey
150 300 300
200 300 400

Dimensions of reinforced masonry footings are given in Figure D4.2

. / Masonry Wall

Rainforced masonry footing

190

75

17.5 MPa concrete

300 for t = 150 and
400 for t = 200

FIGURE D42 REINFORCED MASONRY FOOTING

Some site conditions may call for a sub-footing. When sub-footings are used, the dimensions of the main footings
are altered. Dimensions of sub-footings in 10 MPa concrete are given in Figure D4.3. The figure also shows the

changes to the dimensions of the main footings.

200 200
[ 1 I I
[/ | Reinforced
einfore
Masonry // Masonry W concrete
wall g wall 7 / footing
!
Reinforced |
masonry . /
footing 190 175
" ; ‘\E
3
10 MPa concrete
10 MPa concrete 150 \g 150
> Sub { footing
Sub { footing ,§.“
! ; L NS/
VRV IL7 RS
le _ 4 —
| 300 for t = 150 | igg:g’:';gg
400 for t = 200 i

FIGURE D4.3 MASS CONCRETE SUB-FOOTING
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The reinforcement 1o be provided for the footings is detailed in Figure D4.4. The reinforcement must be tied with
R6 ties at 600 mm centres. The clear cover of 75 mm shown in the figures may be reduced to 50 mm in the case
of masonry footings. The lap length of bars must be not less than 40 bar diameters for reinforced concrete and 60
bar diameters for masonry footings.

.8 ]

200 or 300 200 or 300
75 75 75 75
\ J ‘ ‘ | | :
| 50 50
W T s o
|
e l_ =" 175 175
— — —_r. ' r
! 75 | 75
l / L / ’ \
2/D12 BARS R6 @ 600 2012 BARS R6 @ 600

DT |

FIGURE D4.4 REINFORCEMENT DETAILS

I Bgyg%/: Zone width = Bar diameter + 12 mm
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Where steps in footings are required, the reinforcement must be as detailed in Figure D4.5.

50% of footing steel
to project into wall

50 % of footing steel
turned up from
lower footing

FIGURE D4.5 STEPPED FOOTING

At intersection of footings the arrangement of reinforcement must be as detailed in Figure D4.6.

_ Lep o

I i |

| e e AP
| I ! |

|

FIGURE D46 REINFORCEMENT AT FOOTING INTERSECTIONS
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Vertical starter reinforcement of the diameter, type and spacing matching the wall reinforcement must be provided
in every footing to a free standing height of not less than 600 mm. The starter reinforcement must be anchored and
tied to the footing reinforcement with at least one 90° bend.

The footing of an isolated structural wall must be extended beyond the line of the wall till it becomes the footing of
at least another masonry wall. For instance in the case of a transverse masonry bracing wall with one end free, the
footing at the free end must continue till it supports another masonry wall (Fig. D4.7).

J P I
| |
| |
| Masonfy
I Bracing Wall Opening Wall|
Wt I I
oo | |
R L e | M—
-
Footing to continue —— &

FIGURE D4.7 EXAMPLE OF FOOTING OF ISOLATED STRUCTURAL WALL

In the case of structural walls isolated at both ends, the footings must be not less than 300 mm wide and 400 mm
deep and reinforced with 4D16 bars and R10 ties at 200 mm.

D5 CONCRETE SLAB-ON-GROUND FLOORS

D5.1  General

D5.1.1 The finished level of a concrete slab-on-ground floor must be a minimum height of 150 mm above the
adjoining finished ground level for unpaved surfaces and100 mm above the adjoining finished ground level
for paved surfaces.

D5.1.2 The finished ground level adjoining the concrete slab-on-ground must be formed with a fall away from the
building of not less than 1 in 25 for a distance of at least 1 m.

D5.1.3 Concrete slab-on-ground floors must have their edges thickened (see Fig. D5.1.5) along the entire
perimeter of the wall.

D5.1.4 The grade of concrete for slab-on-ground concrete floors must be a minimum of 17.5 MPa.

D5.1.5 Slab-on-ground floors must have a continuotis vapour barrier between the ground and the slab as shown
in Figure D5.1.5.
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| I | | Vapour barrier

Granular
fill

Va'pour barrier

FIGURE D5.1.5 EDGE THICKENING OF CONCRETE SLAB-ON-GROUND FLOORS

D5.1.6 The vapour barrier must be:
(a) of acceptable durability and strength to withstand the conditions of installation and end use,
(b) laid on a suitably prepared surface for the type of material used as barrier.

Various vapour barriers are available. Typical examples are polyethylene sheet, reinforced polyethylene
sheet, bituminous sheets, asphalt and rubber emulsions.

D5.2 Edge thickening

The edge thickening of ground slabs must comply with the requirements of Clause D4. In addition it must
be reinforced at the top with at least one D12 bar.

D5.3 Granular base

D5.3.1  Granular fill material where required must be placed in layers not exceeding 100 mm thick over the area
beneath the proposed ground slab so that the total thickness of the granular base is not less than 100 mm
nor more than 600 mm.

D5.3.2 Granular fill material must be gravel, or crushed rock or hard coral.

D5.3.3 The top surface of the granular base must be treated as necessary to protect the vapour barrier from
damage.

D5.3.4 The rise of sub-soil water by capillary action must not be allowed to approach the ground slab. Where the
depth to the sub-soil water level is less than 3.5 min clay or silt, 2.25 minfine sand or 0.8 min coarse sand,
it will be necessary to provide a capillary break beneath the ground slab. If the material beneath the slab
is all gravel, crushed rock or hard coral to a minimum thickness of 100 mm and action is taken to prevent
soil from clogging the pores between the pieces of gravel, there is no risk of capillary rise of water. If this
is not the case, the capillary break provided must have the following grading:

< 5.5 % to pass a 2.2 mm sieve.
100 % to pass a 19 mm sieve for any depth of fill or pass a 37.5 mm sieve for fill thickness in excess
of 150 mm.

D5.4 Ground slabs

D5.4.1 Except as required for edge thickening and by D5.5 beneath internal loadbearing walls, the minimum
thickness of a domestic ground slab must be:

(@) 100 mm when placed on a vapour barrier laid directly on the granular fill, or

(b) 75 mm when placed on a vapbur barrier laid on a specially prepared granular base or concrete
blinding. Refer to Figure D5.4.
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FIGURE D5.4 ALTERNATIVE CONSTRUCTION OF GROUND SLABS

D5.4.2 Ground slab reinforcement must extend to within 75 mm of the outside edge of the thickened slab when
it is cast integrally with the ground slab. Also:

D5.4.3

D5.5

(a)

(b)

(©)

where the maximum plan dimension of concrete cast in one operation does not exceed 15 m:
provide 668 (F52 ) welded reinforcing mesh lapped 225 mm at joints;

where the maximum plan dimension of concrete cast in one operation exceeds 15 m but does not
exceed 25 m provide either:

(i) 665 ( F62 ) welded reinforcing mesh lapped 225 mm at joints, or
(i) D10 bars at 350 mm centres both ways tied at each fourth crossing; and
where the thickened edge is cast separately from the ground slab and it supports more than one

storey, the ground slab must be tied to it with R6 bars at not less than 600 mm centres, anchored
into the thickened edge and lapped not more than 300 mm with the slab reinforcement.

Reinforcing steel must have a cover of 30 mm from the top surface of the ground slab and must be placed
in such a manner as to avoid damage 1o the vapour barrier.

Support of loadbearing Internal walls

The slab beneath a loadbearing internal wall must be 175 mm thick over a minimum width of 300 mm and
reinforced with 2/D12 bars as shown in Figure D5.5.

le——— Loadbearing wall

il 175

2/D12 bars

FIGURE D5.5 GROUND SLABS BENEATH INTERNAL LOADBEARING WALLS

Page D-9







SECTION E

CONSTRUCTION
DETAILS







SECTION E CONSTRUCTION DETAILS

E1  GENERAL

This section provides some construction details for houses. It is divided into three parts. E2 shows roof
details, E3 wall details and E4 floor details. The details do not cover all contingencies and are necessarily
general in nature. These would however satisfy a wide range of construction requirements.

E2 ROOF CONSTRUCTION DETAILS

Arrange braces so that ends

terminate above perimeter walls
or bracing walls or as near as
possible

Single length 150x25
Timber Braces under

FIGUREE2.1  TIMBER BRACING FOR ROOFS CONSTRUCTED OF RAFTERS

Higher than average uplift pressures occur at the shaded area (Figure E2.2) along the edges and ridge of the roof
during high winds. The associated rafters, purlins and fasteners are therefore spaced closer as shown in Figures
E2.1, E2.3, E2.4, E2.5.

FIGURE E2.2 AREAS OF ROOF WHERE LOCAL PRESSURE FACTORS APPLY
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Extra full - langth
purlins near ridge

Extra Purlins at gable to allow for
additional fasteners between roofing el '

sheet and purlins
AU )
\ Q é{s\ﬁi} /ggglr:t:ﬁ rafter at
SN
* @A%%{;\b N

43;*

Vg S
— /\/@%%\1 |

Strap Q/
/\/‘%{4/’ @N‘ Building Straps to fix top
;.?'/. p 4.‘% $%f .') plate to rafters
,,,./‘n\ SN X
\I’i}./ \ /4““{1{%@" Alternative positions for,

4\ ‘\ R /\'u extra gable purlin
Vi Q-».\, 4% Y@ N gable puriing
NN, N
‘;N%ﬂ;\’@b

Extra full - length 1 l' :\’\\' locking out pieces to

purlin near eaves ll‘ evary purlins

Notes : (i) It is preferable 1o locate the extra purlins at gables midway between the normal purlins. This

will reduce the forces on the roofing sheets.

(i) Care to be taken to not split purlins when nailing, especially if purlins are smaller than
100 x 50.

(iiiy Select all fasteners on the basis of forces and capacities given in the relevant tables in
Section B.

FIGURE E2.3 ROOF FRAMING AT GABLE ENDS
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' . Roof beams as given
NS . in Clause B8

e

Strap Bracing on top of
purlins to be arranged
so that ends are fixed
over perimeter walls and _
bracing walls

30 x 0.8 Galvanised
Strap Bracing or other
proprietary product

Note the additional purlins along the higher
local pressure areas of the edges and ridge. Note
also the closer spacing of rafters near the gable ends.

FIGURE E25  FLAT STRAP BRACING FOR ROOFS
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P

Extra fastener on purlin / <
]
i #F

Barge Fascia Flashing nailed with two 65
x 3.75 Galvanised Spring Head Nails at
every purlin. {one through roofing iron
into purlin and one through barge into
blocking-out piece).

FIGURE E2.6 FIXING OF BARGE FLASHING AT GABLE END

Purlin

- T
Nails vA te\  Rafter
fvanised steel strap

FIGURE E2.7 CONNECTION OF PURLIN

FIGURE E2.9 TRIP-L-GRIP CONNECTOR USED TO
SECURE RAFTERS TO TOP PLATES

Page E- 4

Galvanised steel strap

Ridge board

FIGURE E2.8 CONNECTION AT THE RIDGE JOINT

appropriate centres

FIGURE E2.10 FIXING OF RAFTER TO THE TOP
PLATE WITH GALVANISED STEEL STRAP



| Framing anchors
|

FIGURE E2.11 ANCHORING THE TOP PLATE
TO THE STUDS

50 mm wide collar tie
with 2 M12 bolts each end

30 x 0.8 x 400 long G.l. strap
with 4 nails each end of strap

30x0.8G. | strap
with 4 nails each end

30 x 0.8 x 400 long G.I. strap
with 4 nails each end of strap

30 X 0.8 G.\. strap looped
over rafter with 4 nalls
each end of strap

FIGURE 2.12 RIDGE BOARD TIE DOWN DETAIL

\fi—-\ A‘
FIGURE E2.13 SHEET LAP DETAIL FIGURE E2.14 RIDGE CAP DETAIL
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Board and Flashing
e Figs. E2.6 and E2.17

L

FIGURE E2.15 FIXING OF ROOF CLADDING

il T W T W o

FIGURE E2.16 OVER LAP DETAIL

FIGURE E2.17 FLASHING DETAIL
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E3 WALL CONSTRUCTION DETAILS

Building Strap

FIGURE E3.1

Purpose made Flat

Bend strap around plate
and nail to top plate

Provide proprietary
Tensioning Device

Two 30 x 0.8 Galvanised Flat Steel
Strap Braces nailed to face of stud

150 x 25 Timber _-
Braces nailed to K\
face of studs
Bottom Plate
LOADBEARING AND NON-LOADBEARING
WALLS WITH FLAT STRAP METAL BRACES Connect studs to
(NOT LET IN). bottom plate as for top

plate

Note: Do not notch plates

FIGURE E3.2 INTERNAL BRACED WALLS NOT
SUPPORTING VERTICAL LOADS
FROM ROOF OR FLOOR

Strap top plate to stud with 30 x 0.8
Galvanised Building Strap or similar
proprietary product

Timber brace
nailed to top plate

150 x 25 Timber
|_—~ Brace on face of stud

FIGURE E3.3 INTERNAL BRACED WALLS NOT SUPPORTING
VERTICAL LOADS FROM ROOF OR FLOOR
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FIGURE E3.5 GABLE END WALLS

FIGURE E3.4 TIMBER LINTELS (SAWN) UP TO 1200 LINTEL SPAN
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30 x 0.8 Galvanised Building Strap
or other proprietary product

Full depth Rafters
Mail strap on top

Nail strap to rafter

30 x 0.8 Galvanised Building Strap
to top plates around corner

Galvanised Flat Head _—-———""’,’

Nails through corner studs

30 x 0.8 Galvanised Building
Strap or other proprietary
product

Ex 100 x 100 Packer to

100 x 50 Top Plate

Cyclone Rods at 1200 mm
(minimum)

maximum centres

Galvanised Flat Head Nails
skewed each end.

ALTERNATIVE A

30 x 0.8 Galvanised
Building Strap

Provide 100 x 100 or two 100 x 50
on edge, under rafters noi above
studs

100 x 50 Top Plate
{minimum)

ALTERNATIVE B
FIGURE E3.7 TOP PLATES SUPPORTING ROOFS OF BUILDINGS
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Pre-punched strap fixed with
Galvanised Spring Head Nails

2130 x 0.8 G.I. straps
nailed to top plate

4/M10 cuphead bolts ———

FIGURE E3.8 JOINTS IN TOP PLATES
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Galvanised Flat Head Nails
on top Bend strap over back of top

\ plate and nail to stud
Pre-punched 90 x 1.32 strap

fixed with fourteen 65 x 3.75
Galvanised Spring Head Top Plate
MNails as shown.

Galvanised Flat Head Straps over top

Nails through to studs plate to studs

FIGURE E3.9 WALL INTERSECTION IN TOP PLATES

Provide Wedge |
Packer in case of
staap roof pitches M12 Bolt

150 x 25 Dragon Tie
M12 Bolt

FIGURE E3.10 DETAIL OF DRAGON TIE CONNECTION
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CORNER DETAIL FOR PARTIALLY GROUTED MASONRY WALL

FIGURE E3.12 CLEANOUT POCKETS IN WALL FOR GROUT POURS

FIGURE E3.11
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——

1.2m maximum_‘;-

% A l Stop grout pour 20 mm below
_x.__ 5 . top of masonry unit if pour is
/J
‘A
A
%

S B delayed 1 hour or more
1.2 m maximum )1 i
' <
i
N
, ' 1} 20 mm
“HP T
A % ,;
= i 5
2 £

1.2 m maximum

H Cleanout pocket. Remove face
. |4——  shell from cells. Seal prior to
il grouting but after inspection

FIGURE E3.13 METHOD OF GROUTING BLOCK

Vertical steel in grout
filled cell. Refer to
Table C3.1.2

Continuous harizontal steel
in bond beam. Refer to
Tables C3.6 or B as
appropriate

Lintel

FIGURE E3.14 LINTELS AND BOND BEAM DETAILS
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JAMB

Window frame
Window fixing into batten

50 x 50 batten fixed to concrete block

EXTERIOR INTERIOR

HEAD

Mascnry lintel

Sealant

Window frame

SILL

Timber sill

Masonry bond beam

FIGURE E3.15 WINDOW DETAIL
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E4

FLOOR CONSTRUCTION DETAILS

600 mm min Lap

to Table C3.6

Structural Bond Beam

[

=i -

B

3

¢
¢
el |
|/

]
T
L 1]

I
i
i

ﬁ'O'l

I.:
|

' . Grout 17.5MPa
] s Vertical Reinforcement refer to Table C3.1.2
5

Damp Proof Course

Flooring system

N

__ 40mm solid blocking at multi-grip
,,"-‘“*" nailplate @ BOO crs. to bearer

|
i

e o R T W N WA WAL Voo W,

|

SR

=

\\\::‘\ Die

T Timber stringer. Fixed using M16
bolt @ 1200 centres

=

]
l',"
"l

- Damp Proof Course

J

= D16

T-—.  Mass conc. sub-footing (10 MPa)

FIGURE E4.1

I

b

WK,

-
I

Ny S—

SN N N Do o S o |
- |

VP < e iiotiny.
A

refer to Section D4
DETAIL OF CONCRETE MASONRY WALL - STRINGER SUPPORT

For partially filled construction
Weephole between filled cells

Construction jeint within 20 mm of block course

Cleanout Pocket
Damp Proof Course

Flooring

Bond Beam Reinforcement refer to Tables C3.6

(!
l:

T
Iy

A SS SN I t‘}i\\‘ BN TS SO

™=

FIGURE E4.2

\¥ Ceiling Lining

Stringer M16 bolts @ 1200 crs.
Scotia

Vertical Reinforcement refer to Tables C3.1.2

DETAIL OF FLOOR CONNECTIONS (PARALLEL TO JOISTS)
Page E - 15
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Bond beam - refer to Table C3.6

Damp Proof Course

Flooring

Construction joint (within 20 mm of block joint)
e
Plate

Edge joist bolted M16 @ 1200 crs.
Bond Beam - refer to Tables C3.6
Timber Framing 1o Section B

Damp Proof Course
Solid blocking midspan

Grout 17.5 MPa
™ Joist

AV AT AVAVATAVAVAVAVAVAVAVAY

AT AT AT AT AV AV AT AT LV AW A
. ‘
) -'\ ‘
FIGURE E4.3 DETAIL OF BOUNDARY JOIST SUPPORT

_ SN,
- _V INSOSONR ’,”.ﬂ.
el : By 2 al Y. N o

rﬂ.imﬂ’l f’ff””l!fﬂﬂf rdﬂfl ﬂ.ﬂ.ﬁr ..,r..

_ |
( de| uiw Www 009 i

FIGURE E4.4 TIMBER FRAMED WALL ABOVE A CONCRETE MASONRY WALL
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Floor lining

Joist
Top plate
J Top bond beam
-_ :_‘*:T
/
FIGURE E45 DETAIL OF MASONRY WALL WITH TIMBER FLOOR - PERPENDICULAR TO JOISTS

300 mm

Horizontal Reinforcement - refer to Table C3.1.2
Mortar joint
o
600 mm
min.lap
Vertical Reinforcement - refer to Table C3.1.2 "
100 mm slab /
665 mesh or F62 %
Al s
Slab 2 I Concrete 17.5 MPa
W  level —— | LA |
E , ) " _%_‘, !
& Cleared : sy Damp Proof Course
3 Ground - e 3

[
P

o

\

Ré& Tie Rods @ 600
crs. (lap 300 min)

NN

2 D12 bars

FIGURE E4.6 DETAIL OF FOOTING - IN LEVEL WITH SLAB /
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Table C3.1.2

m _ .,fl.rful.!l'
8N \&
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FIDURE E4.7 DETAIL OF STEP- DOWN FOOTING
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SECTION F HOUSE FAILURES AND PRECAUTIONS

F1 HOW WIND ACTS ON A HOUSE

S

a;

b 4

.
-

FIGURE F1.1 AIRCRAFT WING: EXPERIENCES HIGH VERTICAL
(LI FT) FORCE AND SMALL HORIZONTAL (DRAG)

FORCE

d i bt 4

FIGURE F1.2 HOUSE: EXPERIENCES VERTICAL (UPLIFT)
FORCES ON ROOF AND HORIZONTAL (SIDE-WAYS)

FORCES MAINLY ON WALLS

/—\

WIND ,J\* “ )

FIGURE F1.3 EXTERNAL PRESSURES ON WALLS OF A HOUSE
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= i
i

(a) WINDWARD OPENING - Internal Pressure (b) LEEWARD OPENING - Internal Suction

{ l» 41 [l | l 1 T [ { ' # I |
—li S S i

WIND . wwo_ ! WIND -
— e = —_— L——'-—-.-
—i | e —] e —— —t— I E—

l MR | I‘I |
(c) WINDWARD OPENING - (d) LEEWARD OPENING - (e) DIFFERENTIAL PRESSURE

Internal Pressure Internal Suction ON INTERNAL WALL

FIGURE F1.4 EFFECTS OF INTERNAL PRESSURES RESULTING FROM OPENINGS IN HOUSES
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F2 FOUNDATION FAILURES

RACKING
FORCE .

FAILURE: 1. Pile foundations have inadequate depth and weight to resist uplift
2. Pile foundations constructed in soft ground with inadequate shear friction resistance to prevent
the pile from baing pulled out of the ground.

REMEDY:  Provide deep and heavy footings.

RACKING
FORCE————

FAILURE: 1. Pile foundations at inadequate depth and width to resist overturning.
2. Pile foundations constructed in soft ground unable 10 resist overturning.
3. Pile height exceeds maximum allowed by this manual for cantilevered piles and are overloaded.

4. Piles, exceeding 1.2m, which are not laterally supported with diagonal braces.

REMEDY: Provide deep and wide foundations with bracing as required by this manual.

WIND
—_—

FAILURE: 1. Connections between bearers and piles fail.
2. Connaections of bracas to piles or sub-floor framing fail.

REMEDY: Provide adequate connections betwean bearers and piles and braces and piles.
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F3 BEARER AND JOIST FAILURES

Rafter * Structural Wall

WIND ’
[ %

O

L
CI O} L
Anchor Piles
FAILURE: Connections between bearers and floor joists fail.
REMEDY: Provide adequate connections between bearers and floor joists.
FIGURE F3.1 FAILURE OF FLOOR BEARER/JOIST CONNECTIONS
RACKING
; FORCE —#&
Rotating
s Joists
RACKING RACKING
FORCE - FORCE —==
Rotating Rotating
LT joists Joists

IEJFEEIH IHI J!: 1]

FAILURE: Joists rotate under lataeral wind load.

PN
‘ﬁ-:
f =ty

REMEDY: Provide solid blocking and/or boundary joists.
FIGURE F3.2 FAILURE OF FLOOR BY JOIST ROTATION

WIND WIND
——

] :

FAILURE: Floor to wall or floor to bearer connections fail

REMEDY: Provide adequate connections between floor and wall
and between floor and bearer.

FIGURE F3.3 FAILURE OF FLOOR JOIST TO WALL AND BEARER CONNECTIONS
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F4 FAILURE OF WALLS

Non-preferred Gable
Preferred Gable construction, not
full height studs laterally supported by
to roof ceiling joists

[ —3

I.H.J. ﬂh llh F1'H (U H ﬁ'i

FAILURE: Gable end wall blows out.
REMEDY: Provide lateral support to gable end wall

FAILURE: Roof and walls blow away.
REMEDY: Provide adequate fixing of bottom plates

in line of ceiling joists. to studs
WIND n wmn
s 1
T HH 1 '
L5 FCH K H Ll Hr e

FAILURE: Internal wall blows over
REMEDY: Provide adequate fixing of internal walls

FAILURE: Wall blows over ands roof lifts
REMEDY: Provide adequate fixing of top plates

at plate level. to studs
| o
T [
fuj My o i H'S

FAILURE: Roof blows away leaving walls standing.
REMEDY: Provide adequate fixing of top plates to
studs.

RACKING

FORCE —— §."

FAILURE: Wall collapses under racking load.

[T ]
lli&\!/////////////// i

FAILURE: Wall blows inwards and roof lifts.
REMEDY: Provide adequate fixing of bottom
plates to studs.

‘V

REMEDY: Provide the required number and type of braces with adequate nailing.
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F5 FAILURE OF ROOF

WIND ”
) WIND ;

FAILURE: Tie down of rafter or truss to top plate inadequate for wind force
REMEDY: Fix secursly at top plate

., f

FAILURE: Breakage of rafter or other member
REMEDY: Provide members of correct size

FAILURE: Tie down of rafter to ridge or under purlin inadequate
REMEDY: Fix securely at ridge and under purlin

and number
P—— ;m
FAILURE: Under purlin inadequately tied down FAILURE: Cantilever rafter breaks at eave overhang
REMEDY: Fix under purlins securely to structure REMEDY: Provide rafters of corract size and spacing

for cantilever

RACKING

FAILURE: Trusses collapse longitudinally REMEDY: Provide adequate diagonal bracing
due to inadequate bracing. and ensure cladding is correctly fixed
' as this provides a considerable amount
of bracing.
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Holding down
bolt

FAILURE: Ridge Beam not tied down but walls REMEDY: Tie Ridge Beam down to foundation structure

are adequately supported

m “ ” ~ Roof trussed

REMEDY: Form Truss in roof by nail plate fixings or

FAILURE: Ridge not tied down and walls inadequately
supported provide bracing walls and adequate tie-down.
Metal Strap
: Roof Beam Timber Tie
! or
= Loadbearing Wall
FAILURE: Roof not tied at ridge but walls are REMEDY: Tie Rafters together with straps or
adequately supported bolted timber tie

F6 FAILURE OF ROOF CLADDINGS
WIND

Wil : ﬂ%)ﬁg

FAILURE: Wind lifts roofing and purlins together
REMEDY: Provide adequate fixing of purlins to rafters

FAILURE: Wind lifts roofing off purlins
REMEDY: Provide more fasteners through roofing material

WIND
—

. .| ]| FawuRe:  wind s roofing oft puriins

REMEDY: Provide more fasteners through roofing material
and a suitable fascia barge flashing adequately
fixed. Do not use a rolled edge flashing
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F7 CARE AND PRECAUTIONS

F7.1 Checklist for masonry construction

A Before grouting

1 Has all debris been removed from the base of the wall?

2 Check the wall for plumb. Tolerance 10 mm in 3 m (3/8 inch in 9 feet) within a storey.

3 Is the wall straight? Tolerance 5 mm in 10 m (1/4 inch in 33 feet); 10 mm any length over 10 m. (Overall
position of wall in house presumed checked at first course setting out).

4 Has reinforcement been tied to starter bars.

5 Reinforcement correctly located in wall or pier? Is there a minimum 6 mm clearance from reinforcemet to
the face of all shells of masonry?

6 Is vertical steel to within 50 mm or 1/4 the length on an individual grouted cell?

7 Is vertical steel adequately supported laterally to prevent movement during grouting? Support interval
(height /bar diameter) not more than 1.2 m/10 mm; 2.4 m/12 mm; 3.6 m/16 mm.

8 Are minimum lap lengths of 300 grade reinforcement 400 mm for 10 mm, 480 mm for 12 mm and 640 mm
for 16 mm?

9 After cleaning out cells, have cleanout pockets been properly closed?

10  Isthe grout as specified? Not too much water, but workable. Aggregate not too fine.
B After grouting

1 Atfter filling and waiting:

Revibrate and top up.
Trowel down expanded grout top.

2 At construction joints, if required, lightly brush/wash the grout surface after initial set.
3 In hot weather, protect wall top from premature drying out.

4 Remove any yrout spills on wall surface.

F7.2 Some precautions for bullders, homeowners and occupants
F7.2.1 Construction phase
1 Use the correct member sizes, connector types and sizes etc. as required by this Manual.

2 Use reputable manufacturers specifications and details where they vary from those shown or prescribed
anywhere in this manual.

3 Make sure that all joints are firmly held together.

4 Where there are trusses, use nail plates on both sides of the joints.

5 Tighten all bolts correctly - not loose nor overtight.

6 Use the correct sizes of washers with the bolis (Refer to table B10.4.1)

7 Keep available or have in place strong shutters for all glazed openings to prevent glass breakage by flying
debris.
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10

11

12

13

Use prefabricated metal connectors and wherever possible predrilled metal straps.

Use appropriately treated timber for external and internal use. Where in doubt ask Dept. of Forestry or
other reputable source.

Tie all reinforcing rods properly.
Provide cleanout pockets in blocks for grouting.
Compact grout properly in cores by either using a mechanical vibrator or rodding.

When site mixing of concrete or grout use the correct mixture of cement, clean water, and aggregate.

F7.2.2 During the cyclone season

1

2

Put window shutters in place as soon as a cyclone warning is issued.

Keep yard clear of any potential flying debris.

Trim down branches of trees which may break during a cyclone and become flying debris.
Keep clear of all glazed openings during a cyclone.

Stock up food supplies for use during/after a cyclone.

Keep a battery operated radio to listen to broadcasts regarding the cyclone.

If the house is in a flood prone area, move to higher ground before flooding occurs

If the house is in an area known to cause mudslides, vacate house and move to firm ground.

F7.2.3 In the event of an earthquake

1

Take cover under a desk or brace yourself in a doorway, unless you are able to get out of the building and
be in an open area away from buildings and trees.

Keep clear of glazed areas and cabinets.

If the house is in a coastal region and a tsunami warning is issued, move to higher ground. Do not wait.
If you are in a car, STOP the car and stay there.

Move away from buildings.

Do not use any lift if in a building with one.

F7.2.4 Precautlons against fire

1

2

Where a fire service is available keep their telephone number handy.
Discuss with family members the appropriate sequences of action in case a fire should occur. Discuss
scenarios such as what to do if there is a fire in the kitchen or a bedroom and how to prevent the occurence
of such fires. Also determine common assembly spot after escaping.

Keep the house and yard tidy. Do not allow tall grass and shrubs to grow close to any combustible facing of
walls efc.

Store liquid fuels in small quantities in air-tight containers and clearly label them. Many serious fires have
occured by the mistaken use of lawn mower fuel in kerosene stoves.
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Keep maiches out of reach of children.
Do not ever smoke in bed.
Check electrical appliances periodically. If there are any kinks, frayed ends, cracked/cut insulation, etc.

replace immediately. Discoloured switches and sockets may indicate faults. If hot to touch they are faulty.
Get them checked/replaced.

F7.2.5 In the event of a fire

1

2

Where there is a fire service call them promptly.
Alert others around you.

Evacuate the house and assist others. Assemble at a pre-arranged open area. This will help to check that
all those present have escaped.

With any fat-fire or fire in a sauce pan, cover with a lid. Do not try to carry it outside. With oil and fat fires do
not use water to put them out.

With electrical fires, switch off and disconnect any plug. Do not use water to put them out.

If smouldering fire is discovered in any matiress or cushion etc: try to remove it outdoors and douse with plenty
of water.

If caught in smoke, get close to the floor and crawl to escape. Inhaling any smoke will quickly disorient/
incapacitate a person and lead to fatality.

Ifunable to escape from fire outside a room, plug all cracks/crevice/openings with wet blanket or clothing and
stay close to the floor. If water is available, keep the floor wet.

F7.3 Warning agalnst unsafe practices

Some methods of construction and some actions of residents could endanger lives or result in damage. These are
listed in the form of prohibitions.

F7.3.1 Constrcution phase

1

2

10

"

Do not flatten roofing sheets when hammering nails or driving screws.

Do not leave gaps or allow slackness between joints and connections. Make all connections tight.
Do not use clouts on metal connectors.

Do not use undersized members or connectors.

Do not use nail plates on only one side of a truss.

Do not punch holes in metal straps with a nail or other sharp object. These tear far more quickly than straps
with holes pre-punched by the manufacturer.

Do not use any other brand of preformed metal connectors if a particular brand is specified.
Do not build a lowset house in an area known to be flood-prone.

Do not rely only on skew nailed joints.

Do not nail metal straps in one line; stagger the nails

Do not leave loose debris near buildings.
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12 Do not leave wide gaps in window shutters.

13 Do not use untreated timber for external use.

In the event of a cycione

14 Do not stand near glazed openings during a cyclone.

15 Do not wander out after the cyclone. The lull may be temporary. Wait for radio announcement.
16 Do not go near broken down power lines.

In the event of an earthquake

17 Do not move your belongings.

18 Do not go near broken down power lines.

In the event of a fire

19 Do not use the Ift, if in a highrise building at the time.

20 Do not return to the building until the all clearsignal is given.

21 Do not use a hose reel on an electricalor oil/fat fire.

22 Do not run from the building, walk quickly instead to a safer place.

23 DO NOT GO SIGHTSEEING IN THE EVENT OF ANY OF THE ABOVE.
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F8 WHAT CAN GO WRONG IN A CYCLONE AND WHAT TO DO

FIGURE F8.1 STRONG WINDS WILL BLOW HOUSES OFF THEIR FOUNDATIONS

FIGURE F8.2 WINDS WILL BLOW AWAY THE ROOF SHEETING
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FIGURE F8.3 POORLY BRACED AND JOINTED HOUSES WILL BREAK UP

F

FIGURE F8.4 DO NOT DEPEND ON THE NAILS ALONE TO KEEP YOUR ROOF UNLESS YOUHAVE
USED SPECIAL PURPOSE ANCHOR NAILS OR SCREWS BOTH WITH CYCLONE
WASHERS
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A

FIGURE F8.5 USE GALVANISED PRE-DRILLED METAL STRAPS LIKE THESE OR USE NO. 8 WIRE
TO FIRMLY TIE UP JOINTS

FIGURE F8.6 USE TIMBER OR METAL CLEATS TO HOLD DOWN RAFTERS
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FIGURE F8.7 BUILD YOUR HOUSE ON A FIRM SITE

FIGURE F8.8 CUT INTO EARTH IF YOU BUILD A HOUSE ON A STEEP SLOPE
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FIGURE F8.9 IT IS UNWISE TO BUILD
A HOUSE ON A STEEP
SLOPE

FIGURE F8.10 IF THE SUPPORTS ARE
NOT BRACED, THE HOUSE
CAN BE BLOWN OFF IT'S
SUPPORTS

FIGURE F8.11 BRACE THE SUPPORTS

AS SHOWN AND TIE DOWN ‘a‘ _ /__ ]
4 -.f !
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FIGUREF8.12 TIE YOUR HOUSE
PROPERLY TO THE
POSTS

FIGUREF8.13 A HOUSE THAT IS
NOT PROPERLY
TIED DOWN WILL
BLOW OFF THE
POSTS

FIGURE F8.14  USEMETALSTRAPS
AND BOLTS TO TIE
THE HOUSE TO THE
POSTS
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FIGURE F8.15  WALLS MUST BE BRACED IN THE CORNERS

FIGURE F8.16  USE A DRAGON TIE TO BRACE EXTERNAL WALLS
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FIGURE F8.17 GLASS WINDOWS AND DOORS WILL BREAK DURING A CYCLONE

FIGURE F8.18 PROTECT ALL GLASS WINDOWS AND DOORS WITH PROPER CYCLONE SHUTTERS
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FIGURE F8.19

FIGURE F8.20
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OVERHANGS MUST BE AS SHORT AS IS NECESSARY
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FIGUREF8.21  ANCHOR STARTER BARS INTO FOOTING. PROVIDE ADEQUATE LAP LENGTH FOR
REINFORCEMENT. GROUT AROUND BARS FULLY

FIGUREF8.22 BOTTOM PLATE MUST BE PROPERLY ANCHORED TO THE FOOTING
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F9 HOUSE BEHAVIOUR DURING EARTHQUAKES

Before earthquake

Stationary position

Roof motion follows
ground motion

Ground movement
starls

B

Roof motion opposite

Ground movement to ground motion

reverses

Roof motion overcome

Ground movement
] by inertia

continues

e
—

FIGURE F9.1 BEHAVIOUR OF HOUSE DURING EARTHQUAKES
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Ground movement
continues further

Ground movement
reverses

Ground movement
stops

After earthquake

FIGURE F9.1 continued

Roof motion follows
ground motion

5

— — — — — ] — — — — — — —

Roof motion overcome
by inertia

Roof motion continues
in direction of ground
motion

—— e

j

;

Roof motion stopped
by inertia

BEHAVIOUR OF HOUSE DURING EARTHQUAKES
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FIGURE F9.2 DO NOT BUILD A HOUSE TOO CLOSE TO A STEEP SLOPE. LANDSLIDES MAY
OCCUR DURING PERIODS OF HEAVY RAIN OR DURING AN EARTHQUAKE

FIGURE F9.3 BUILD A HOUSE AT A SAFE DISTANCE FROM A STEEP SLOPE

FIGURE F9.4

FIGURE F9.5 PROVIDE A BOND BEAM ON TOP OF ALL EXTERNAL WALLS
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SECTION G MISCELLANEOUS

G1. WINDOW SHUTTERS
G1.1 General

All windows MUST be protected from flying debris during cyclones by means of shutters. Figure G1.1 shows two
different types of shutters that can be used to protect windows from flying debris. Timber used to construct the
shutters must be of a fairly good quality and must not contain too many knots and other defects.

Shutters in front of glass windows or doors not only protect the glass from flying debris, but shield the glass to some
extent from the pressure of the wind. Preventing the glass from breaking will stop the sudden rush of wind inside
which could result in the explosive break-up of the house. Shutters must be firmly fixed in place when a cyclone
warning is issued. They must be stored in a proper manner if they are not permanently fixed in place. If shutters
are stored during non cyclonic periods, it would help to number them with the windows also match-marked. This
would allow prompt and correct installation of the shutters once a cyclone warning is received.

G1.2 Impact test for Shutters

Shutters must be so constructed as to resist impact by a 4 kg piece of timber of 100 mm x 50 mm cross-section,
striking it at any angle at a speed of 15 mvs.

FIGURE G1.1 WINDOW SHUTTER DETAIL
)] /
Steel framing must be properly "" =
secured to the wall framing 1 |
with brackets or bolts or other " /// ' la————  Steel framing
i all around
suitable means. e A [
X A LA
2P 2P %P 2Pzl
(4 V{ A 1
" ///////f“/ '
‘f iy /4////////,// i 225 welded mesh
" //‘//)/‘//4////1// '
L1 L1 1 1 -1 L1 A '
o A AT M
q LA L1 1T L1 W1 A i
r L A 1 LT L1 L1 LA
e A 1A A A
A A LA M T T T A '
L+ A -1 A1 T A 4
LA AT L1 V1 LT -1 1 A '
L~ L V1 L1 1 1 1 A
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FIGURE G1.1 continued SHUTTER AND BRACKET DETAIL

)

150 mm long, 25 mm thick
backing piece

ol

750 mm max

L5

750 mm max

L

o

o5

50 mm O
O

\

50 mm x 25 mm or
75 mm x 25 mm
batten

50 mm x 25 mm or
75 mm x 25 mm
batten nailed with
2-40 mm nails on

each crossing

=

MILD STEEL BRACKET 4 mm

NOTES: thick

1. Cross bracing is required when the vertical and horizontal dimensions exceed those given above.
2. 100 mm tower bolts may be used where brackets cannot be fixed to the wall
3. Mild steel brackets must be fixed to the concrete wall using 2-8 mm dyna bolts or equal.
4. A minimum of 4 brackets must be used with every shutter.
5. Shutter bracket MUST be of 4 mm thick mild steel and MUST be a minimum width of 25 mm.
6. For shutters of = 1500 mm height, additional brackets MUST be used.
7. Battens MUST be spaced no more than 25 mm apart.
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FIGURE G1.1 Continued HINGED SHUTTER DETAIL

)

A
A1

| —
Lintal
,..-—-"/ -
—  Wall
p .
Min 150 mm hinge

Min 25 mm thick
battens or 7 mm

exterior plywood

Min 100 mm tower bolt

Min 2740 mm No. 12 plain wood screws

Notes:
1. Holes for tower bolts to be 1-2 mm greater than the bolt diameter.
2. Hole for tower bolt must be deep enough to accommodate the tower bolt fully.

3. Tower bolts on the upper edge of the window must be locked in place to ensure that they do not fall
open under repeated wind loading conditions.

4. For windows which hinge open vertically , 2 tower bolts must be used on the bottom of the window to
sacure it in place.

5. Butt hinges may also be used.
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G1.3 TIMBER FRAMED DOORS

In cyclonic areas all glazed doors must be protected by means of shutters that pass the test given in Clause G1.2.
A better and more simpler way is to have timber framed doors which do not have any glass area. Figure G1.3 shows
typical details of timber framed doors and various types of hinges.

. | Top rail r
l Brace |

Middle rail

Wales

—- Stile

Bottom rail

Front Back

- -
-
-
-
]

—
"__.I.:;_‘T:r_::-ﬂ

%
é%” N

0]

i ) 2 Wi © ; e
Barrel bolt Knuckle
J °
Parliament hinge
@ o
- Counter-sunk e — ©
= * L] holes | |
= o [}
= (-] > Knuckle B
o ° o o
Steel butt hinge

Butt hinge with loose pin

FIGURE G1.3 TYPICAL EXTERNAL DOORS AND HINGES
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G2 LEAN-TO HOUSES

G2.1 General

Lean-to houses are fully enclosed houses with monoslope (single slope) roofs.

G2.2 Design

The design of lean - to houses is the same as the design of gable ended roof houses.

G2.3 Application

1: Determine the design windspeed from Table A4.5.1 or A4.5.2

2. Select the table that corresponds to the design windspeed determined from step 1.

3. From the options available, select the correct sizes of members.

77,

’d
S

A ST

I
| ]
 B—— ) L

FIGURE G2.1 LEAN-TO BUILDING
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G3 LEAN-TO GARAGE DETAILS
G3.1 Member sizes for garages
i Purlins: 75 x 50 purlin, F4 @ 1200 mm maximum centres

ii Rafters: @ 1200 mm maximum centres

AN A AN A NN A AR N A A NN A AN NN A NN NN NN N N NN NN

N\

)
! s
W }.‘-.

N, : -.'\ \'\\

o NN, .

* % w.\ i
NN

N,
\ h,
N

e ._L\\\ ,
NN

W

AN\

RAFTER SIZES
DESIGN
WINDSPEED <53 54 -57 58 -60 61 -64 65 - 69 70-745
(mis)
F4 150 x 50 150 x 50 175 x50 175 x 50 - -
STRESS F5 125 x 50 150 x 50 150 x 50 175 x50 175 x 50 175 x 50
GRADE F7 125 x 50 125 x 50 125 x 50 150 x 50 150 x 50 175 x50
F8 125 % 50 125 x 50 125 x 50 125 x 50 150 x 50 150 x 50
iii Beams:
BEAM SIZES
DESIGN
WINDSPEED < 60 61-64 | 65-69 |70-745
(m/s)

F4 | 125x75 | 150x 75 | 150x75 | 175k 75

STRESS F5 125x75 | 125x75 | 150x75 | 150x% 75

GRADE F7 125 x 75 | 125x75 | 125x 75| 150x 75

F8 | 125x75 | 125x75 | 125x 75| 150x 75

iv Posts:100 x 100

G3.2 Tie-down details

i Cladding/Purlins:

ii Purlin/Rafter

Nail on every crest

TIE-DOWN METHOD FOR PURLIN TO RAFTER

DESIGN WINDSPEED (m/s)
<64 65-69 70-74.5
A B c

A Strap with 3/3.15 ¢ nails per leg

B Strap with 4/3.15 ¢ nails per leg

(& Looped strap with 4/3.15 ¢ nails per leg.
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Rafter/Beams

Strap rafter to beam with 30 x 0.8 G.I. strap with 3/3.15 ¢ nails per leg.
Beam/Post

Tie-down beam to post with 2/M12 bolt and 50 x 6 mm M.S. plate on both sides
Post/Footing

Tie beam to footing with 2/M12 bolts with 50 x 8 mm M.S. stirmups - Refer to Figure B10.9(D) (I1)

N
\
N
A
)
_______,_.—-—-—-—"_"—-—_ ]
: Ji
™
-
I
Al
A
.
==
N
X
N
N
W
W
N
N
| Wl 23
|
= 8
b
FIGURE G3.1 LEAN - TO GARAGE CRQSS - SECTION
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G4 DETAIL OF STEPS

15

= all

decking

2/150 x 50 tread

ol

aqual risers
L
200 max

| E 200 x 50 stringer
galv. M12 bolt to > :
fix stringer to pole E /
7T RN
1
S |_ 850 .
o= 150 dia. pile
R .', i ""\)
e S I
concrete pad

FIGUREG4.1 DETAIL OF TIMBER STEPS

Concrete slab S/ joist
D10 @200 /
\ ___—'"""'--......--"' -
e S
\ ] [} 8
D10 @ 300 —__ : ]
bearer
PZNN NN 7N
@ L]
FIGURE G4.2 DETAIL OF CONCRETE STEPS
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G5 WINDOW GLASS THICKNESS FOR HOUSES

G5.1 Scope

The minimum required thickness and maximum allowable areas for window glass for use in houses are given.

The details do not provide for safety against human impact. The glass considered is ordinary window glass.

G5.2 Determination of area of glass

A Y

TABLE G5.2
GLASS ALLOWABLE AREA OF GLASS (sq. m) SUPPORTED ON ALL FOUR EDGES
THICKNESS DESIGN WINDSPEEDS (m/s
(mm) <51 52 -55 56 - 60 61-64 65 - 69 70-74.5
3 0.75 0.65 0.55 0.45 0.40 -
4 1.30 1.10 0.94 0.77 0.70 0.60
5 2.00 1.70 1.40 1.15 1.08 0.90
55 2.30 1.95 1.60 1.35 1.22 1.05
6 2.80 2.40 2.00 1.60 1.50 1.30
G5.3 Determination of length of glass
TABLE G5.3
ALLOWABLE SPANS BETWEEN SUPPORTS (m) SUPPORTED BETWEEN TWO
GLASS OPPOSITE EDGES
THICKNESS
(mm) DESIGN WINDSPEEDS (m/s
<51 52 -55 56 - 60 61-64 65 - 69 70-74.5
3 0.32 0.30 0.27 0.26 0.24 0.22
4 0.43 0.40 0.37 0.34 0.32 0.29
5 0.55 0.51 0.47 0.44 0.40 0.37
55 0.60 0.55 0.51 0.48 0.44 0.40
6 0.66 0.62 0.57 0.53 0.49 0.46
G5.4 Maximum lengths for louvre blades of clear and patterned glass
TABLE G5.4
Nominal thickness of glass Maximum blade length (mm)
(mm)
Less than 100 wide 100 to 155 wide 155 to 225 wide
3 400 500 "
4 500 600 *
5 600 750 750
5. 650 900 900
6 750 900 900

*  Not to be used in this thickness
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G6 RETAINING WALLS

G6.1 SCOPE

Some standard design details for reinforced concrete masonry retaining walls are given. Professional engineering
advice must be sought where loading conditions or soil types are likely to be outside the limits shown.

G6.2 RETAINING WALL TYPES

TYPE 1: Isusedwhenthe allotment is below the level of a neighbouring property and is to be built as close as possible
to the boundary.

TYPE 2: Is used when filling against a neighbouring boundary.

G6.3 CONSTRUCTION METHODS
Construction without supervision.

The work is carried out by competent tradesmen and is self-supervised.

G6.4 MATERIAL SPECIFICATIONS

Concrete for footings : Concrete must be to grade 17.5 MPa.

Grout . Concrete for grout must have a minimum compressive strength of 17.5 MPa.
Mortar for laying blocks : Mortar for laying blocks must have a minimum compressive strength of 12.5 MPa.

Reinforcing steel . Reinforcing steel must be deformed mild steel bars of 275 MPa grade.

G6.5 LIMITATIONS

1 The walls are not designed against forces from heary equipment or large vehicles on the retained soil but
allows for light traffic such as passenger cars.

2 A drainage layer of suitable granular material must be provided at the back of the wall with a perforated pipe
at the base discharging to the open.

3 Surface water must be prevented from accumulating at the wall and overloading the drainage system.

4 Soil behind retaining wall has been assumed to be firm clay.
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Must ba level for a

| min. distance H |
| yd

ZZAN
Weep holcs< :

Owner T Neighbour

H

200 mmi m\

200 mm
O T KEY
L
FIGURE G6.1 TYPE 1 RETAINING WALL
Must be level for a
" min. distance H i
i | /
| b TN
H Weep holes <
Nelghbour = Owner
- — :O 200 mm
200 mm
80 mm
L l
|
FIGURE G6.2 TYPE 2 RETAINING WALL
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50 cover
[=]
3
50
a a —i
75 cover KEY
FIGURE G6.3 REINFORCEMENT DETAILS FOR TYPE 1 RETAINING WALLS

FIGURE G6.4

600

KEY

REINFORCEMENT DETAILS FOR TYPE 2 RETAINING WALLS
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G7 DRIVEWAY CONSTRUCTION DETAILS

Boundary Line
Concrete
Footpath
( 3200 )
900
k 3 + X\
~
900
b 4 \
Concrete Gutter \
= A
CARRIAGEWAY N,
N
N
N\
\,‘
L
668 Weided Fabric Mesh \\
(including splay) b
or D10 @ 350 centres
125 Footpath both ways 900
f Fall 1:24 A X
p—— 25 mm lip above
— _l gutter invert
. 3
| 125 \\
A \
/ 100 min thickness of granular N
SECTION A-A
MNotes:
1. Splay to be 1500 x 1500 for kerb height greater than 200 mm.
2, Concrete to be to grade 25 MPa.
3. All dimensions in millimetres.
Page G- 15
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G8 REINFORCEMENT BAR DETAIL

TABLE G8.1 EQUIVALENT BAR DIAMETERS METRIC / IMPERIAL

TABLE GB.3 MINIMUM LAP LENGTH (mm) FOR DEFORMED BARS IN COMPREESSION

Page G- 16

overall
diameter

TABLE G8.2 HOOK AND COG ALLOWANCES FOR BENT BARS

@@

AND

Imperial

Moetric

1/4°

D&

38"

D10

#4

D12

#5

D16

#6

D20

FITMENTS

BAR SIZE
(mm)

DIMENSIONS (mm)

r

a

b

12

30

70

180

16

40

70

300

20

50

80

400

24

60

100

580

b

L

BAR SIZE LAP LENGTH (mm)
(mm)
12 400
16 400
20 450
o4 550

28

650

32

725




G9 LOW-LIFT METHOD OF GROUTING

1200 mm maximum
o
Fod

b

Step 1. Clean out grout space and remove debris.
1200 mm maximum lift when grout space is 50 mm or
more. 400 mm maximum lift when grout space is less
than 50 mm.

Step 2. Block cleanout pockets and pour in grout.

Step 3. Consolidate the grout. Rodding is allowed for
low-lifting. A broom handle is satisfactory for this function

Step 4. Prepare construction joint by washing off
loose concrete and dust socn after grout has set.
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SECTION H

LOW - COST
HOUSES






Hi1 LIMITATIONS
MAXIMUM DESIGN WINDSPEED : 55 m/s
MAXIMUM BUILDING HEIGHT 2700
MINIMUM BUILDING HEIGHT 2400
BUILDING WIDTH 5100
BUILDING LENGTH : 4800
External and internal walls may be of either timber or masonry construction; however, all walls in a house
to this design must wholly be of either and not a combination of the two.
H2 PLAN
4800
600 900 900 900 900 600
l [ [ l I
L I, {1 1 e S
900 900
B = | = —
=
900 BEDROOM LIVING ROOM 900
N L e
8| 900 900
o
— ™ L‘_ bil 1 1] ¥ M
900 900
¥ L 1 5
600 BATH wC KITCHEN o
800 : 900
3 I 1 g— .
300 900 900 600
600 | _| .L 900 | |
Notes i. All door widths 750 mm

SECTIONH LOW -COST HOUSE DETAIL

ii. All window widths 900 mm
iii. All dimensions in millimetres

FIGURE H2 PLAN AND DIMENSIONS OF HOUSE

PageH-1



H3 ELEVATIONS

_1? I
SOUTH ELEVATION
- f
-

]

NORTH ELEVATION

L
E‘“
e

EAST ELEVATION

$ Aai

WEST ELEVATION

FIGURE H3 ELEVATIONS
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H4

FOUNDATION DETAILS

FIGURE H4.3 FOOTING PLAN

A
r 4
Wall stud -
Anchor bolt
Bottorn plate
300
FIGURE H4.1 EXTERNAL WALL FOOTING
665 mash
Anchor bolt Bottom plate /
i f X
7 100
’ B
175
Damp proof
7 i course
Granular base , A
IL 300 J 2/D12 bars
FIGURE H4.2 INTERNAL WALL FOOTING
[ _—_“TZ?“ -
[l
External wall
| oot
I A
| Internal wall
I ootk
|
222224, |
I
External wall i
" |
- e ]
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H5 BRACING

\ 150 x 25 Timber brace or
W\ 30 x 0.8 G.I. brace

Vi N\
N\ Z -
\ Vi 100550 s

FIGURE H5.1 TYPICAL KNEE BRACING DETAIL FOR ALL CORNERS OF WALL - ELEVATION

/// \:\_\
T 7 G S N
| Fi \\\ | Rafter
| // \ |
L // \ B
'l 1"/ N\ H
Il /:;‘f \:\ Ii >0t‘gg
I utrigger
/ i
it ;

-

a"-—l-[—
B}

)
e el e _"____:1}//

Beam / ‘1I-’r

s

'.______%
st
N
. ™

I
|
I
I
I
b

e
Y
<
N
e

|
|
|
s —.-l___-—---../-ﬁ'-——— =__1

e e — —_— —_—

FIGURE H5.2 ROOF BRACING - PLAN

PageH- 4



MISCELLANEOUS

Cladding

L .

4 — Y | L LU

/ —1—— Top Plate

Rafter

=1 Wall Stud

-

FIGURE H6.1 OUTRIGGER DETAIL

20 900 20 750

90 x 20 ¥4
/./
L’f/fr
/

185 x 20

140 x 20

Al

185x 20

. . S ——

FIGUREH6.2 DOOR AND WINDOW DETAIL
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.
|
|
|
|
|
|
|
|
|
|
|
I
|
|

A S —

LEGEND:
[ %
$\\ ~ Light
X & o
‘L Switch

\
!
&

O
™\
b %7

FIGURE H6.3 ELECTRICAL WIRING LAYOUT

— g —

o]
| -
r

] 3
Tap
l || / i ]
W.C. Kitchen sink
Shower —_| 1 Tap
o

Doors not shown

FIGURE H6.4 PLUMBING DETAIL
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H7 MEMBER SIZES (All in millimetres)

H7.1 Roof
Cladding: Lightweight (eg. sheet roof cladding)

Rafters : Minimum stress grade F8

Call dimensions : 150 x 50

Spacing (mm) : 900
Beams : Minimum stress grade ™~ : F8

Call dimensions : 200x 75
Purlins Not required

H7.2 Timber framed walls

Top plate ! 50 x 100
Bottom plates : 50 x 100
Noggings < 50 x 100
Studs ! Minimum stress grade F8
Call dimensions : 100 x 50
Internal wall studs Minimum stress grade F8
Call dimensions : 100 x 40

If the external wall is of timber construction then the internal walls must also be of timber construction for
the bedroom.

H7.3 Masonry walls

150mm partially reinferced masonry blockwall *

Vertical Reinforcement 2 D12 @ 600 mm centres

Horizontal Reinforcement 4 D16 bars in 150 x 400 concrete bond beam at top and bottom of
wall

Lintel : 150 x 200 concrete or masonry with 2 D16 bars

R6 ties @ 600 mm centres

InMermediate bond beam Not required

Ifthe external wall is of masonry construction then the internal walls must also be of masonry construction
for the bedroom.

" Although partially grouted masonry wall is not allowed in zones 7 and 8 by Clause C3, in this instance
it has been used because of the size of the house.

H7.4 Other wall types
Corrugated iron roofing sheets may be used for external wall cladding of houses to this design. However

the noggings must be spaced nofurther than 900 mm. Alternate troughs must be fastenedto the noggings
with 40 x 3.75 ¢ nails with large washers. The internal walls for the bedroom must of timber or masonry

construction

Houses constructed to this detail will also satisfy the limitations given at Clause H1 at page H -1.
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H7.5

H7.6

H7.7

HB

H8.1

H8.2

HB8.3

HB.4

H8.5

Floor
Slab on ground.
100 mm thick slab on compacted granular fill reinforced with F62 (665) mesh or D10 bars at 350 mm
centres both ways. Refer to Figures H4.1 and H4.2 for details.

Corner bracing of walls

Knee brace every corner of wall with either 150 x 25 timber brace or 30 x 0.8 galvanised straps as shown
in Figure H5.1.

Roof bracing
150 x 25 timber braces or 30 x 0.8 galvanised straps or suitable proprietary product as shown in
Figure H5.2

TIE - DOWN

Cladding to rafter
Nail every crest of cladding within 1200 mm of roof edges. Nail every alternate crest in other areas.
In cyclonic winds, damage is expected to occur to sheet metal cladding if nails are used. To avoid
this load spreading washers in conjunction with nails must be used or use Type 17 No 14 hot dip
galvanised screws with load spreading washers.
Note : Load spreading washers for nails are manufacured by Hylton Parker (Pty) Ltd. NZ.

Rafter to wall

Use 30 x 0.8 G.| looped strap with 6/3.15¢ nails each end of strap. Refer to Figure H8.2.

Top plate to stud
Use 30 x 0.8 G.l. strap with 6/3.15 ¢ nails at each end of strap. Referto Figure H8.3.
Bottom plate to foundation

Bottom plate must be bolted to the footing at 900 centres as shown in Figure H8.4.

Beams to studs
75 x 8 mm M.S saddle bolted to double studs with 1 M12 bolt as shown in Figure H8.5.

Note : Beam must be supported on double studs. Studs must be nailed together with 100 x 4.5 ¢ nails
at 300 mm spacings.
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APPENDIX| DESIGN CRITERIA

1 GENERAL
The calculations in this manual have been based on the following codes :-

(a) The design loads contained in NZS 4203 : General Structural Design and Design Loadings for Buildings,
Sections 1 and 2.

(b) The wind loads contained in AS1170 Part 2, Wind Forces, Sections 1and 3 ;

(c)  Theearthquake loads contained in NZS 4203 : General Structural Design and Design Loadings for Buildings,
Section 3 ;

(d) AS1720, SAA Timber Structures Code, Part 1 - 1988 edition ;
(e) NZS 4230(P) Design of Masonry Structures.

(f)  NZS 4229 Code of practice for MASONRY BUILDINGS not requiring specific design.

2 DERIVATION OF DESIGN WIND LOADS

The wind loads used in the preparation of this manual have been derived from the Australian Wind Loading Code,
AS1170 Part 2, 1989. Sections 1and 3 have been used to calculate the design windspeeds that act on the building.

21 Design Windspeeds

The design windspeed is derived by multiplying the basic windspeed for permissible stress methods by the various
multiplying factors for terrain category, shielding, topography and structure importance.

vV, = Vox M, ) XM, x M x M

where Vv, - the design wind gust speed at height z, in metres per second
v, = the basic windspeed for permissible stress methods
M, = a gust windspeed multiplier for a terrain category at height z
M, B a shielding multiplier
M, = a topographic multiplier for gust wind speeds
M, = a structure importance multiplier

2.2 Terrain Category

Terrain, over which the approach wind flows towards a structure, is assessed on the basis of the following category
descriptions:

(a) Category2 - openterrain, grassland with few well scattered obstructions having heights generally from
1.5 m to 10 m and water surfaces at windspeeds (V) and V).
whereV, s the ultimate limit state windspeed and
V, isthe basic windspeed for permissible stress methods.

(b) Category 2/, Scattered trees and tall grass, or scattered obstructions of the size of domestic houses.
This category is also used to denote the fact that the wind stream has traversed not less
than half of the full development length of 2.5 km over category 3 type terrain.
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2.3 Multiplying Factors
(a) Terrain and Structure Height Multipher (M )

The terrain and structure height multiplier has been derived fromTable 3.2.5.2, AS 1170 Part 2 1989,
based on terrain category 2 and interpolated category 2 '/,.

(b) Shielding Multiplier (M )
The shielding multiplier has been assumed to be 1.0.
(c) Topographic Multiplier (M)

Eight values for the topographic multiplier have been considered. Where the topographic features are in
between these values, interpolation is permitted.

(d) Structure Importance Multiplier

It has been assumed that this manual will be used for construction of normal houses. As such a structure
importance multiplier of 1.0 has been used throughout.

TABLE 1
TOPOGRAPHIC MULTIPLIER AT CREST (8 =0)
FOR GUST WINDSPEEDS
Topographic multiplier ( M, )
Upwind slope () Escarpments Hills and ridges

1in20 - 1.09
1in10 1.08 1.18
1in7 - 1.27
1in5 1.16 1.36
1in3.3 1.24 -

2.4 Dynamic Wind Pressures

q,=06xV2ix10?

where
q, = the free stream gust dynamic wind pressure at height, z, in kilopascals

V_ = the design gust windspeed at height z, in metres per second.

2.5 External Pressure Coefficient (Cp,)

These arederivedfrom Tables 3.4.3.2, 3.4.3.2(B), and 3.4.3.2(C) for roofs. Forwalls these are derived fromTables
3.43.1, 3.4.3.1(B), and 3.4.3.1(C). (All tables from AS 1170 Part 2)

2.6 Internal Pressure Coefficlent (Cp)

Internal pressure coefficient has been taken as +0.3.

Page 2



3 DESIGN EARTHQUAKE LOADS
The earthquake loads used in the preparation of this manual have been derived from section 3 of the New Zealand
Standard NZS 4203, General Structural Design and Design Loadings for Buildings.

3.1 Horizontal seismic Force

The horizontal seismic force acting along either principal axis at the base of the structure must be calculated from;
V=C(T)xW

where C(T) is the coefficient as calculated from the equation given below

W, is the sum of the lumped seismic weights in the structure for all levels above the base of
the structure.

CM=C(TWxRxZ

where C(T) is the ordinate at a period of T seconds
C, (T.u) is the response function with period T and ductility factor p

R is a risk factor

For the purposes of this manual, the following assumptions have been made:
. T has been taken as 0.2 seconds
. R has been taken as 1.0
. W is the structural ductibility factor required to define the C,(T,u) value and has been taken as 1.25 /

for masonry and 4.0 for timber structures

Z is a zone factor as foliows:

Earthquake Zone 4 6 7
Zone Factor 0.4 0.6 0.7
See Figure A5
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APPENDIX I EXAMPLES

1 Calculation of Design Windspeed

Building Geometry and Site Conditions

Length : 10m
Width : 8m
Height : 6m
Roof Pitch : 10° for wind direction "A" and 0° for direction"B" (see Figure below)
Terrain X category 2
Topography . On the crest of an escarpment with the house facing an upwind slope of
1 :10. The ground slope along the house (wind direction "B", see Figure
below) is flat.
Earthquake zone : 7
FROM TABLE A4.5.2

60 mvs in direction "A", and
55 m/s in direction "B".

=> DESIGN WINDSPEED

W n

2 Calculation of Bracing Wall Requirements

=
N

WIND DIRECTION "B " WIND DIRECTION " A™

Ground slope - flat Ground slope 1:10 rising
up towards the house
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2.1 UPPER STOREY
(a) Forwind direction "A"
=> From Table B9.3 (A)

Bracing Demand for 49 m/s 2.1 KN/m

10x21x1.5 => J31.5 kN

For 60 m/s and 10 m length
(b)  For wind direction "B"
=> From Table B9.3 (B)
Bracing Demand for 49 m/s for8 mwidth => 22.4kN
For56 m/is = 1.26x22.4 => 28.2kN
{c) Earthquake load
=> From Table B9.3 (C)
For zone 7 for 60 m? => 21.2 kN in each direction "A" and "B"
THE VALUE OF THE MINIMUM BRACING STRENGTH TO BE PROVIDED IN DIRECTION "A "IS THE HIGHEST
VALUE OF (a) and (c), ie 31.5kN
THE VALUE OF THE MINIMUM BRACING STRENGTH TO BE PROVIDED IN DIRECTION "B" IS THE HIGHEST
VALUE OF (b) and (c), ie 28.2kN
2.2 LOWER STOREY
(a) Forwind direction "A"
From Table B9.3 (A)
Bracing Demand for 49 m/s => 6.0 kN/m
For 60 m/s and 10 m length = 10x6x15 => 90 kN
(b) Forwind direction "B"
From Table 89.3 (B)
Bracing Demand for 43 m/s for 8 mwidth => 61.1kN
For55 m/s = 1.26x61.1 = 77 kN
(c) Earthquake load
From Table B9.3(C)
For zone 7 for 60 m? => J1.B kN

THE VALUE OF THE MINIMUM BRACING STRENGTH TO BE PROVIDED IN DIRECTION"A " IS THE HIGHEST
VALUE OF (a) and (c), ie 90 kN

THE VALUE OF THE MINIMUM BRACING STRENGTH TO BE PROVIDED IN DIRECTION "B" IS THE HIGHEST
VALUE OF (b) and (c), ie 77 kN
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3.3 EXAMPLE FOR CALCULATION OF DESIGN WINDSPEED IF THE HOUSE IS SITUATED DOWNWIND

FROM CREST OF AN ESCARPMENT

WIND | | P
el L |

/H

P
Basic Windspeed : 57 m/s
Terrain : Category 2
Upwind Slope of Escarpment 1:10
Building height : 6m

At crest, Design Windspeed ( from Table A4.5.2 ): 60 m/s

From Table A4.4.2 Topographic Multiplying factor is applicable up to 15 H downwind from crest.
Al 15 H downwind from crest, Design Windspeed ( from Table A4.5.2 )=> 55 m/s

Reduction in windspeed at 10 H from the crest

= 10 H (60-55) =33ms
15H

Design windspeed at the house = 60-3.3 = 56.7 m/s
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APPENDIX Il - TIMBER CLASSIFICATION AND PRESERVATIVE TREATMENT

1 JOINT GROUPS

Pieces of timber are allocated Joint groups (see Terms and Definitions) to designate their structural properties at
mechanical joints. The smaller the numerical value of a joint group rating, the greater its joint strength. For example
a joint group rating of J2 indicates stronger joint properties than a rating of J3 or J4.

When a joint consists of pieces of timber with different joint group ratings, generally the timber with the lowest rating
determines the rating of the joint as a whole. However the manner in which the forces are transmitted through the
joint must also be taken into consideration. The examples in Figure 1-1 illustrate this.

Design Strength is controlled by the nails working in shear.

[ ]
% % J % —=——— Joint Group (J, JD rating) is based on this member as
I

Joint Group (J, JD rating) to be based on the weaker of
either member as Design Strength is controlled by shear
or bearing of the bolt in both members.

Joint Group (J, JD rating) is based on this member as

B‘
| |
% I ﬁL"'___-— Design Strength is controlled by the shank of the nail or
f =
j
1

screw in withdrawal. (This assumes that no prior failure
occurs in bearing of the screw or nail head against the
timber piece on top).

Joint Group (J, JD rating) is based on the weaker of either
member as the Design Strength is controlled by the nails
or screws in shear in both members.

in both members.

I % | Joint Groups (J, JD rating) is based on the weaker of either
ﬁ|7 @ member as the Design Strength is controlled by the nails
f —

Mote : Arrows to the left indicate the direction of load.

FIGURE 1-1 ILLUSTRATIONS OF JOINT GROUPS
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The Information contained In pages 8 to 18 have been extracted from A Gulde to the Specification of Local
Timbers for Bullding Applications published by the Utilisation Division, Department of Forestry and the Fiji
Sawmillers’ Assoclation, except for Table 2 - 2 at page 10.

TABLE 1-1

7

Z

Page 8

CLASSIFICATION OF INDIGENOUS FIJI TIMBERS FOR JOINT DESIGN

Condition Group Local Name
Buabua Velau Vuga
1 Sarosaro
Koka Qumu Sacau
J2 Laubu Rosarosa Vesi
Moivi Sa Yasiyasi
Damanu Kuasi Tivi
Green Doi Mahogany Vaivai-ni-veikau
(Unseasoned) J3 Fiji pine Mavota Vutu
Kaudamu Rosawa Yaka
Kaunicina Sasuira
Amunu Dakua makadre Kauvula
4 Bauvudi Kauceuti Raintree
Kakua salusalu Mako Waciwaci
Vo Deglupta Masiratu
JD1 Buabua Velau Vuga
Sarosaro
Laubu Rosarosa Vesi
JD2 Moivi Sa Yasiyasi
Qumu Sacau
Damanu Koka Rosawa
JD3 Doi Kausi Yaka
Dry Kaunicina Mavota
(Seasoned) Amunu Kaudamu Tivi
Bauvudi Kauvula Vai-ni-veikau
JD4 Dakua makadre Mahogany Vutu
Fiji pine Raintree
Kauceuti Sasauira
Dakua salusalu Mako Masiratu
e Deglupta
JD6 Waciwaci




2 STRESS GRADES OF FIJIAN TIMBERS
TABLE 2-1
VISUAL STRESS GRADES OF FlJI-C-SELECT TIMBERS
GREEN (UNSEASONED) TIMBER
Fi7 Fi4 F11 F8 F7 F5 F4
(No F17 Buabua Laubu Damanu?* Dakua Amunu Dakua
timbers Qumu Mavota Doi makadre Bauvudi* Salusalu
identified) Velau Rosarosa Fiji pine®
Vesi Sa Damnau?® Kaudamu Degulpta
Yasiyasi I' Sacau Kaunicina koka Kauceuti
Sarosaro Kauvula Mahogany Masiratu
Vuga Kuasi Sasuira* Raintree
Yasiyasi I' Rosawa Tivi
Vaivai-ni- Vutu
veikau
Yaka
Notes: 1 Eight botanical species are identified under the local name yasiyasi, grouped as “yasiyasi |” and “yasiyasi II". Commercially,
the different timbers cannot be readily separated and the lower stress  grade, F11, has to be assumed in any design calcu-
lations.
2 Two botanical species are identified under the local name damanu, classified FB and F7. Commercially the two timbers cannot
be separated and the lower stress grade, F7, has to be assumed in any dasign calculations.
3 Classification refers to material of sawlog rotation age. (i.e. = 18 years).
4 Provisional classification indicated.
DRY (SEASONED) TTMBER
F22 F17 Fi4 F11 F8 F7 F5 F4
Velau Buabua Laubu Damanu'? Dakua Doi Amunu Deglupta
Qumu Moivi Mavota makadra Fiji pine® Bauvudi® Masiratu
Sacau Rosarosa Vuga?® Kauceuti
Sarosaro Sa Damanu' Kaudamu Dakua Raintres
Vesi Yasiyasi |, Kaunicina Kavula salusalu
I Koka Sasuira®
Kausi Tivi Mahogany
Rosawa
Kuasi Vaivai-ni-
Rosawa vaikau
Rosawa
Yaka® Vutu
Notes: 1 Two botanical species are identified under the local name damanu, classified F 11 and F8. Commercially the two timbers cannot

be separated and the lower stress grade, F8, has to be assumed in any design calculations.

Classification refers to material of sawlog rotation age. (i.e. > 18 years).

Provisional classification indicated.
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TABLE2-2

STRESS GRADES OF INDIGENOUS FWI-C-STANDARD TIMBERS

GREEN (UNSEASONED) TIMBER
F14 F11 F7 F5 F4 - -
{No F14 Buabua Laubu Damanu®* Dakua Amunu Dakua Mako
timbers Qumu Mavota Doi makadre Bauvudi* Salusalu Waciwaci
identified) Velau Rosarosa Fiji pine?
Vasi Sa Damnau? Kaudamu Degulpta
Yasiyasi I' Sacau Kaunicina koka Kauceuti
Sarosaro Kauvula Mahogany Masiratu
Vuga Kuasi Sasuira* Raintree
Yasiyasi I' Rosawa Tivi
Vaivai-ni- Vutu
veikau
Yaka
Notes: Eight botanical species are identified under the local name yasiyasi, grouped as “yasiyasi I and “yasiyasi |I". Commercially,
the different timbers cannot be readily separated and the lower stress  grade, F8, has 1o be assumed in any design calcula-
tions.
2 Two botanical species are identified under the local name damanu, classified F7 and F5. Commercially the two timbers cannot
be separated and the lower stress grade, F5, has to be assumed in any design calculations.
3 Classification refers to material of sawlog rotation age. (i.e. > 18 years).
Provisional classification indicated.
DRY (SEASONED) TIMBER
Fi7 F14 F11 F8 F7 F5 F4 - -
Velau Buabua Laubu Damanu'? Dakua Doi Amunu Deglupta | Mako
Qumu Moivi Mavota makadre Fiji pine? Bauvudi® Masiratu | Waciwaci
Sacau Rosarosa Vuga® Kauceuti
Sarosaro | Sa Damanu' Kaudamu Dakua Raintrea
Vesi Yasiyasi |, Kaunicina Kavula salusalu
P Koka Sasuira®
Kausi Tivi Mahogany
Rosawa
Kuasi Vaivai-ni-
Rosawa veikau
Rosawa
Yaka® Vutu
Motes 1 Two botanical species are identified under the local name damanu, classified F11 and F8. Commercially the two timbers cannot
be separated and the lower stress grade, F8, has to be assumed in any design calculations.
2 Classification refers 1o material of sawlog rotation age. (i.e. > 18 years).
3 Provisional classification indicated.
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3 PRESERVATIVE TREATMENT

Preservative treatment enables the more readily available non-durable species to be utilised; it exdends the range
of used of different species; it raises the status of timber as a building material by increasing the effective life of
structures. It is not a substitute for incorrect usage or faulty design in the application of wood.

Commercial timber preservation is carmried out in accordance with guidelines defined by the Conservator of Forests
under the proposed Forest (Preservative Treatment) Regulations. These guidelines cover approved treatment
processes, retention requirements, etc.

Treatment processes currently approved include:

(i)  full cell pressure treatment with:
- copper-chrome-arsenic multisalis
- sodium arsenite-sodium pentachlorophenate formulations

(i)  diffusion treatment with:
- boron formulations

Most of the preservative treatment undertaken locally relies on copper-chrome-arsenic preservative, trade names
Tanalith NCA, Tanalith C, etc. These formulations have the following main features:

- toxic to insects, fungi, and marine borers (related to arsenic and copper content),

- “fixed” preservative (action of chrome element), resistant to leaching and thus can be used at the
appropriate retention level in any of the hazard classes defined in Table 3 - 6;

- slight greenish colouration imparted to the wood, more pronounced at higher retention levels;

- odouriess;

- after drying, can be painted, vanished, glued.

The main difference between CCA preservatives and the sodium pentachlorophenate formulations (irade names
Immutan F) is that the latter formulations are:

- colourless, ie appearance of the timber is not affected if clear finishes are intended,
- not fixed, ie subject to leaching, restricting used to hazard level H2 only.

Boron preservatives likewise are not fixed, their uses restricted to hazard level H2. Colour of the timber is not affected
other than a very slight greenish tinge in some of the approved boron diffusion formulations.

The amenability of timbers to approved preservative treatment methods is detailed in Table 3 - 1 (pressure treatment)
and Table 3 - 2 (diffusion treatment). The absence of a species from the lists implies either lack of adequate
permeability or insufficient information to enable a species to be classified.

Required retention levels for approved preservatives applied by the pressure and diffusion processes are detailed
in Tables 3 -3 and 3 - 4 respeclively. In any specification calling for preservative treated timber the appropriate
retention level should be clearly indicated.

For the treatment of wood exposed by cutting of treated timber (eg baulk sizes) the following formulations, liberally
brush applied are approved:

Creosote - to AS 1143 : 1973 or equivalent specification
Pentachologophenol - concentration at least 5% w/w in a suitable solvent.
Copper naphthenate - concentration at least 1% w/w copper metal.

Zinc naphthenate - concentration at least 1.6% w/w zinc metal.

In situ preservative treatment alone is not an approved preservative treatment.
Under the proposed Forest (Preservative Treatment) Regulations, branding of preservative treated timber is

mandatory. A three tier branding system has been adopted, identifying by code numbers treatment plant operator,
preservative, and hazard level, eg:

Page 11



L zzzzzzizzzzzzzzzzzzzzzz;zzzzzzzzzzz2z2zZz2z;2z2zZ2

39?-34 H3
plant l\ hazard level
n:lentifx:atlon identification
preservative
identification

Boron compounds 11
Tanalith C 31
Tanalith NCA 34
Immutan F 50

TABLE 3-1

Hazard levels are as identified in Table 3 - 6. Approved preservative code numbers are:

AMENABILITY CLASSIFICATION - FULL CELL PRESSURE PROCESS

Classification Species

Timbers which can be satisfactorily treated to give adequate Amunu (S)

protection in hazards H2 and H3, provided they are not Bauvudi (S)

bored, cut, machined or otherwise worked to expose new Damanu (S)

surfaces after treatment when used in H3 situations Kaudamu (S/H)
Laubu (S)
Mavota (S/H)
Sacau (S)
Sasauira (S)
Tivi (S)
Vaivai-ni-veikau (S)
Vuga (S)
Yaka (S)
Yasiyasi (S)
Mahogany (S)

Timbers which can be satisfactorily treated to give adequate Kaunicina (S)

protection in hazards H2, H3,H4, and H6 provided they are not Kauvula (S/H)

bored, cut, machined or otherwise worked to expose Koka (S)

newsurfaces after treatment when used in H3, H4 Rosawa (S)

and H6 situations

Timbers which can be satisfactorily treated to give adequate D. makadre (S)

protection in hazards H2, H3, H4 and HE, provided they are not D. salusalu (S/H)

turther bored, cut, machined orotherwise workedto expose Kuasi (S)

new surfaces after treatment when used in H3, H4 and H6

situations

Timbers which can be satistactorily treated to give adequate Fiji pine (S)

protection in hazards H2, H3, H4 and H6

,\Nuta: (S) Sapwood only  (S/H) Sapwood and heartwood
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TABLE 3-2

AMENABILITY CLASSIFICATION - DIFFUSION PROCESS

4 Classification Species )
A - Timbers which, when using approved diffusion Dakua makadre (S)
preservatives, can be given the minimum specified core Fiji pine (S)
loadings within the maximum ditfusion périods laid down in Kauvula (S/H)
sections up to and including 75 mm thickness. Mavota (S/H)

B - Timbers which, when using approved diffusion Amunu (S)
preservatives, can be given the minimum specified core Bauvudi (S)
loadings within the maximum diffusion periods laid down in Dakua salusalu (S)
sections up to and including 50 mm thickness. Damanu (S)
Kaudamu (S/H)
Kaunicina (S)
Koka (S)
Kuasi (S)
Laubu (S)
Mahogany (S)
Rosarosa (S)
Rosawa
Sasauira (S)
Tivi (S)
Vaivai-ni-veikau (S)
Yaka (S)
1\ Note: (S) Sapwood only (S/H) Sapwood and heartwood s /‘

TABLE 3-3

PRESERVATIVE RETENTION LEVELS - PRESSURE PROCESSES

species are hardwoods in this context.

Minimum charge retention of preservative (kg/m?)
based on treatable volume of timber
Hardwoods1 Softwoods1
Preservative
Hazard Hazard

H2 H3 H4 H5? H6 H2 H3 H4 H5 He6
Tanalith NCA 35 7 18 - 48 35 7 12 18 48
Tanalith C 5.0 85 19 - 48 50 8.1 13 19 48
Immutan F 1.6 Not approved 1.6 Not approved
Note:

1 - Theterms “hardwoods” and “softwoods” are used in a botanical sense and are not a reference to the
relative hardness or softness of the timbers. Retentions quoted for soliness refer only to dakua
makadre, dakua salusalu, yaka, amunu, kuasi and Fiji pine and to any coniferous imports. All other

2 - Nocurrent specification is indicated for hardwoods in high risk - high value ground contact end uses.

J
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HS H6
Not approved

Not approved
Not approved

Hazard
H

Minimum core loading (H,B0,) of
preservalive as % wt/wt by analysis

TABLE 3-4
PRESERVATIVE RETENTION LEVELS - DIFFUSION PROCESSES

ative
Boron-chrome-arsenic
formulations
Boron-flouride-chrome-arsenic
formulations
f

Preservati
Boron formulations
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TABLE 3-5

HAZARD LEVELS - ACCEPTABLE NATURAL HEARTWOOD DURABILITY

-

Species

Hazard Level

x
¥

H3

H4

H5

Amunu
Bauvudi
Buabua

Dakua makadre
Dakua salusalu
Damanu
Deglupta (immature)
Doi

Fiji pine {sapwood)
Kauceuti
Kaudamu
Kaunicina
Kauvula

Koka

Kuasi

Laubu
Mahogany
Mako

Mavota

Moivi

Qumu

Raintree
Rosarosa
Rosawa

Sa

Sacau
Sarosaro
Sasauira

Tivi
Vaivai-ni-veikau
Velau

Vesi

Vuga

Vutu

Waciwaci

Yaka

Yasiyasi |, Il

oM oM oM oM

P oM M M OV M M M M M MM MMV

[~ S I ]

T T

[ T~ S T |

b3

Note 1 -

2 - Incaseswhere atimberis not adequately durable naturally and in addition cannot
be satisfactorily preservative treated for a particular end-use situation, then an
alternative species must be selected.

x indicates an end use situation for which heartwood is rated adequately long
lasting without preservative treatment. No rating for a species indicates not
recommended for local use in any permanent situation without preservative
treatmant.

Refer to Tables 4 - 1 and 4 - 2 for guidance on amenability to treatment.

o
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4 SUMMARY SPECIFICATION FOR LOCAL TIMBER FOR BUILDING APPLICATIONS
4.1 REQUIREMENTS

4.1.1 Apart from volume, cross-section and length requirements, no timber specification is complete without
reference to:

- species,

- grade,

- preservative treatment, if required,
- seasoning (moisture content).

4.2 DIMENSIONS
4.2.1 Whenever possible standard cross sections and lengths should be specified - it facilitates supply.

4.2.2 Ordering longer lengths and larger or wider cross sections than are genuinely necessary should be avoided-
it can involve unnecessary expense and delay.

4.3 SPECIES

4.3.1 A considerable amount of information on the properties and uses of local timbers is now available,
summarised in Appendix lil. It is desirable that a good working knowledge of this information be derived - it
will assist in the compilation of realistic spécifications.

4.3.2 The relative availability of the timbers should be kept in mind. It is practical to specify a single timber for a
particular end-use if that timber comprises only a very small percentage of the resource and is not readily
available.

4.3.3 Itis undesirable to restrict unncessarily acceptable species in a specification. This applies particularly to
structural timbers. Strength properties rather than appearance is the main consideration and species can be
used collectively.

4.3.4 Specifiers should consider relative price, need or otherwise for preservative treatment, availability of
seasoned stock, ease of working, etc. The technical disadvantage of a heavy hardwood, for example, could
be offset by lower price for a particular end-use.

44 GRADE

4.4.1 A basic familiarity with the grading rules is required if the most appropriate specification is to be compiled. A
knowledge of what grades are available, the recommended uses of the grades, the main provisions of the
grades, etc.

4.4.2 When specifying grade, the formal nomenclature and the specific rules which apply shoud be quoted. For
example:

"Fiji Prime (National Grading Rules for Fijian Timbers, 1986)"

"Fiji-F-Select (National Grading Rules for Fijian Timbers, 1986)"

"Fiji-C-Standard (National Grading Rules for Fijian Timbers, 1986)"

"Stess grade F5 (AS 1748 - 1978 and appropriate provisions of AS 2858 - 1986)"

4.5 PRESERVATION
4.5.1 Whilst there are some exceptions, it should be recognised that, in general, heartwood cannot be properly

preservative treated. Sapwoods are generally permeable and the most amenable to treatment (e.g. Fiji pine)
can be treated to outlast the heartwood of the' best naturally durable species.

4.5.2 It should be kept in mind that sawn timber comprising treated sapwood and impermeable heartwood of low
natural durability is unsuitable for hazard (H) situations beyond that identified for the heartwood alone,
irrespective of the level to which the sapwood may have been treated.

4.5.3 It should be recognised that the sodium arsenite/sodium pentachlorophenate and boron formulations are
leachable and can be specified only for H2 end uses.

Page 17
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4.5.4 When specifying preservative treatment, careful consideration should be given to the hazard rating (H2 to H6)
which is most appropriate. Where there is doubt each case has to be treated on its own merits, but in many
circumstances it may be wiser to assume the higher hazard rating. At the same time, unnecessary over
requirements should be avoided - it involves needless expense.

4.5.5 Intenderdocuments forthe supply of timber or for a building contract, inthe first instance it could be considered
adequate 1o indicate a blanket specification. For example, for a consignment of interior building timbers:

"Preservative treatment fo H2 requirements in accordance with current Department of
Forestry standards."

This leaves interested parties free to respond with whatever approved preservative they may be using.

4.5.6 Specific timber orders finally lodged with a known supplier, operating with a known approved preservative,
should fully spell out requiremenis. For example:

*Tanalith NCA treated to H2 requirements (3.5 kg/m?) in accordance with current Depariment
of Forestry standards”

"Immutan F treated to H2 requirements (1.6 kg/m®) in accordance with current Depariment
of Forestry standards”.

4.5.7 A familiarity with branding procedures enables consignments on site to be checked against specification
requirements.

46 SEASONING (MOISTURE CONTENT)

4.6.1 Avoiding defecis arising from the shrinkage of timber as it dries is the main reason for seasoning. It should
be recognised that this is particularly important in finishing grade products such as flooring, panelling,
weatherboarding, moulding, furniture,etc. A maximum moisture content of 18% for such items for use in non
air-conditioned premises 12% should be specified, ensuring the recommended precautions are takento offset
subsequent moisture uptake. These two moisture content levels essentially imply access to kiln dried stock.

4.6.2 Forstructural grades, it should be recongnised that the heavier hardwoods have been traditionally used inthe
green conditions because of difficulties in seasoning and in nailing in the dry state. It should be appreciated
that the heavier hardwoods in the larger dimensions are economically.

4.6.3 Although the use of fully seasoned timber in structural grades may not be as critical as it is for finishing grades,
some framing timbers, especially Fiji pine, have the advantage fully seasoned of improved stability and
strength.

4.6.4 In any specification, seasoning requirements should be indicated by quoting maximum permissible moisture
content. For example:
"Moisture content not exceeding 18%"
“Moisture content not exceeding 25%"

4.7 SAMPLE SPECIFICATION
4.7.1 Kaudamu furniture timbers (scheduled for clear finish):

Species: kaudamu

Grade: Fiji Prime (National Grading Rules for Fijian Timbers,1986"

Preservative treatment: Immutan F treated to H2 requirements (1.6 kg/m?) in accordance with current
Department of Forestry standards.

Moisture content: Not exceeding 18%

4.7.2 Fiji pine interior structural timbers, stress grades:
Species: Fiji pine
Grade: Stress grade F5 (AS 1748 - 1978 and appropriate provisions of AS 2858 - 1986)

Preservative treatment: in accordance with current Depariment of Forestry standards.
Moisture content: Not exceeding 18%

In this specification, advantage is being taken of Fiji pine being readily available fully seasoned.
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