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Introduction

Purpose
The purpose is to provide introductory level building skills to trainees, enabling them to work as build
the future and to undertake more advanced training.

Workbook

A This workbook is for basic building skills training for the construction of South Pacific village hou:
community health buildings, school buildings and the like.

A The workbook employs photographs and diagrams where possible, with minimum use of text.
A More detailed training packages are available for higher level builder training.
A The trainee is encouraged to make notes in the space provided.

Trainer

The Trainer must be an experienced builder or building professional, who has received instruction in
of this material.

Training Resource Material

This material is sourced from Power Point presentations, that can be used as:

A Teaching presentations

A Printed work books, to be given to the trainees as a permanent reference

A Printed and laminated posters, that are placed on site

A As a source of details, which can be copied and placed onto project drawings.



Cyclone

Let us pause and remember those
killed in natural disasters, ordinary
people like you and me in the
wrong place at the wrong time.

Earthquake
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Good Design Reduces Damage
Two houses, side by sidlesame 2007 Solomon Islands earthquake and tsunami.
The green fiti mber and concrete houseo include

The brown fileaf houseo (without any bracing)




Definitions T Concrete Slabon-Ground

Steel starter

SL72 mesh in top half of slab,

A6% e

‘ 50 mm sénd bed under
slab, but not under beams

PVC membrane
under slab and beams

[ 300 \’ Bored piers if there is soft soll
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Definitions i Reinforced Concrete Masonry Wall System

Typical vertical reinforcement spacing
Typical opening 800 mm 800 mm for earthquake prone areas
All reinforcement N12. ngimum opening 14.00 max 1600 mm for other argas
Cog length 240. [€ > <

A

2400

Sl

| 400

Typically edge beams and cross beams, 300 x 300 mm, 3-11TM trench mesh. 100 mm concrete slab,SL72 mesh.
Typical Arrangement of Reinforcement
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Definitions T Timber or Steel Subfloor

Floor joist

Joist Blocking

Flooring

———= -

Bearer

Termite shield

Pier or footing

Post (or stump or column

-

< “

= N

!
-

|

In this training package the term fApiero i s useEe
(not for the post)
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Definitions T Timber or Steel Wall Framing

Top Plate

é)\QQ

Wind anchor

Lintel

Lintel

Noggin

Sill Trimmer

Jamb Stud
Jamb Stud

Wind anchor

N E

- Stud



Copyright: Quasar Management Services Pty Ltd

Definitions T Non-coupled Roof

Noncoupled roofs include cathedral roofs and the like, with or without a ceiling. They must include tie
bracing or buttresses that prevent the walls from being pushed apart by the roof.

Ridge Beam

Roof Battens Roof Battens

<\

Un,
O'e/’-o Ur/,',)

Wind anchor o0 coupled roofs must include ties, bracing  Wind anchor

or buttresses that prevent the walls from

being pushed apart by the roof. Top Plate

Top Plate

Soffit Bearer Soffit Bearer
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Definitions i Coupled Roof

Coupled roofs include collar ties and ceiling joists, which prevent the roof
from pushing the walls apart.

Ridge Beam

Roof Battens Roof Battens

Hanging Beam S

Fascia Fascia

Ceiling Battens Wind anchor

Top Plate

Soffit Bearer
Soffit Bearer



Definitions T Truss Roof

Truss roofs, which span large distances and prevent the roof from
pushing the walls apatrt.




Definitions T DANCER Building System

Direct AnchorageNon-cyclonic,Cyclonic & Earthquake Resistant Building System

e e : DANCER Building Systems
| \ are also suitable for different
DANCER rooftrusses | truss types, slabn-ground
spacedto suit windload Q| floors and reinforced concret
masonry walls.

Trusses bolted to timber '—#

anchorage studs passing y
between the pairs of chords

Plywoodwall bracing

Anchorage studs bolted
befween double bearers

Double bearers
bolted to steel posts

e

Diagonal timber
sub-floor bracing

Alternatively, subfloor
diagonal braces may be fixec
directly to the timber joists
and bearers.

Steel posts set in
concrete piers

DANCER Truss System



Definitions T DANCER Building System

Direct AnchorageNon-cyclonic,Cyclonic & Earthquake Resistant Building System

DANCER Roof system +
DANCER Timber Walls +
Concrete slalmn-ground floor

DANCER trusses
2 M12 bolts

Concrete slab/footing/pier
system, including sand
bed, reinforcement,
membrane etc, designed to
AS 2870. Typically edge
beams and cross beams,
300 x 300 mm with 3-11TM
trench mesh. 100 mm
concrete slab with SL72
mesh, 100 mm rebate

90 x 45 F7 timber
anchorage studs and
noggings

Cladding

$ 75 mm minimum for
¢ termi pection

DANCER Roof system +
Reinforced concrete masonry walls +
Concrete slalmn-ground floor

DAMCER trusses, anchored by
steel plates and 2 M12 bolis

Horizontal reinforcement, typically
1-N12 grouted into bond beam

Concrete slab/footing/pier
system, including sand
bed, reinforcement,
membrane etc, designed to
AS 2870 Typically edge
beams and cross beams,
300 x 300 mm with 3-11TM
trench mesh. 100 mm
concrete slab with SL72

Window, sealed into masonry

opening

Vertical steel reinforcement, as per

AS 47731, typically 1-N12 at 1,800 mm
(approx) centres in concrete grout
{omitted for clarity) in centre of masonry
190 mm hollow concrete masonry
Waterproof coating as per AS 3700

Steel starter bars, as per AS 47731,

e SRR BEGITY el |

7 PR FRMET PN R

/typi-:ally N12, 240 cog, 450 min lap

mesh, 100 mm rebate :

75 mm minimum for termite inspection



Setting Out and Measuring Tools

Tool Use and Maintenance

Tape Used by all trades to measure lengtbsmmon
useful lengths and 8 metres and 30 metres. Ensu
end stop is not damage&tore in a clean dry place,

Stringline Usedby all trades to mark grid lines, levels and pl
positions.Store in a clean dry place, aadsure that
the string does not unravel

Pegs Timber pegs may be used to set out the comfers
buildings, gridlines, and serviceStore in a place
where theywill not be lost

Hammer Used to hammer in pegs and the like. Store in a
clean dry place.

Electronic digital |Generally used by surveyors or major builders

theodolite Store in a clean dry secuptace.




Leveling Instruments

Tool

Use and Maintenance

Laser level

Generally used by surveyors or major build&tare
in a clean dry place.

Automatic level

Generally used by surveyors or major build&tere
in a clean dry place.

Dumpy level or
tilting level

Less common on modern building sit&sore in a
clean dry place.

Water level gauge

Onyused in remote | ocat
levels are not availabl&tore in a clean dry place.

Spirit level Store in a clean dry place.

Staff Used in conjunction with automatic levels and tilt
levels. Store in a clean dry place.

Tripod Used to supporurveying instrumentsstore in a

clean dry place.




Carpentry Tools

(hand tools)

Tool

Use and Maintenance

Hand saws
e.g. ip saw,tenon
saw

Cuttingtimber along or across the grain. Rub soaj
the blade to prevent sticking in the c@tore in a
clean dry place. When not in use, ibon surface.

Brace and bit

Used for borindholes in timber for bolts or screws.
Store in a clean dry place.

Hammer Used for driving nails and removing nalils.
Store in a clean dry place.

Chisel Used to remove slithed timber. Ensure chisels ar
kept sharp and the blade protect&lore in a clean
dry place.

Clamp Usedto hold pieces of timber together while they :
cut, drilled, screwed, glued and/or nailed.

Store in a clean dry place.

Spirit level Usedto determine ensure timber members are ley
during erectionStore in a clean dry place.

Squares Usedto ensure timber members are perpendicular.

Other angles are possibltore in a clean dry place
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Plumbing Tools

1of2

Tool Use and Maintenance

Hacksaw Usedto cut thick metal sectionStore in a clean dry
place.

Tin snips Used to cut thirmetal sectionsStore in a clean dry

place.

Drill and drill bits

Used to drill holedor screw or rivetsStore in a
clean dry place.

Rivet gun Usedto expand rivets in prdrilled holes. $re in a
clean dry place.

Silicon gun Usedto extrude silicone and other sealants from
cartridges to seal joints in sheet me&tbre in a
clean dry place.

Pliers Usedto pull and bed metabtore in a clean dry plac

Screw driver

Used to drive and remove screws, ,fRhilipshead,
Allen key or other shapeStore in a clean dry place




Plumbing Tools 2.2

Tool Use and Maintenance

Clamp Usedto hold pieces of metal together while they
cut, drilled or screwedstore in a clean dry place.

Squares Usedto determine ensure metal members are
perpendicular to each other during erection. Othe
angles are possibl8&tore in a clean dry place.

Spirit level Usedto determine ensure metal members are levs

during erectionStore in a clean dry place.

Stilsonwrench

Usedto tighten or loosen threaded plumbing fittin
Store in a clean dry place.

Shifting spanner

Usedto tighten or loosen nuts and bo®&ore in a
clean dry place.

Multigrips

Usedto tighten or loosen threaded plumbing fittin
Store in a clean dry place.




Mechanical and Electrical Tools

Tool Use and Maintenance

Electric drill May also includéi h a mmer dr i | | o
concrete and masonry, using a masonrySidre in aF
secure, clean dry place.

Electric saw Store in a clean dry place.

Cut-off saw Store in a clean dry place.

Angle grinder

Store in a clean dry place.

Dieselgenerator

Used to generate electricity on sitelsere there is n
power supplyStore in a clean dry place.




Bricklaying and Blocklaying Tools

Tool Use and Maintenance

Trowel Used to placenortar bed joints and perpendicular
joints. Store in a clean dry place.

Shovel Used to place cement, lime and sand in a mixer t
mix mortar.Store in a clean dry place.

Mixer Used to mix cement, lime and sand for mor&are
in a clean dry place.

String line Used to establish level bed joints. Store in a clea
dry place.

Spirit level Used to establish level bed joints. Store in a clea
dry place.




Concrete Tools

Tool

Use and Maintenance

Bolt cutters

Cutting steel reinforcement up to tiin diameter.
Store in a clean dry place. Rub with wihen stored
for long periods.

Hacksaw

Cutting steel reinforcement 1Om diameter and
above.Store in a clean dry place. Rub withwihen
stored for long periods

Screed

Levelling wet concrete after it has been moved to
approximately the correct position and vibrated. W
clean of any concret&tore in a clean dry place.

Float

Usedto smooth the surface of screeded concrete.
be steel float, wood float, spond&tore in a clean dr
place.

Broom

A stiff broom may be used ov#pated concrete to
provi de | a pforStm ima ckedn.dry plac

Vibrator

Compacting wet concrete to maximise its density.
Store in a clean dry place.

Spade, shovel

Used to move wet concreté spade is smaller and
easier to use. Rub in oil and store in a clean dry p




Typical Inspection Schedule

ADate / Il nspector

/ Comment O
should be added to the bottom of the checklist.

provi des

t he

Il nspector

w i nehts t|h

Testing- Sanitary plumbing & drainage

,,,,,

AS/NZS 3500.2

e, W

AHol d / Witnesso provides the specifier with]th oppertunit
process must be halted (Hold) until the inspection is completed, or whether the construction may
proceed, with the inspection taking place during the execution of the work (Witness).
AAccept Criteriao is a brief descriptijon f th accgptancel
refer to the specification, references to an Australian Standard clause, or a tolerance.
Al nspection Requiredd is a very brie desgriptfJon off th ty
carried out e.g. spot check dimensions, inspect delivery dockets, count the
number of items etc. If necessary, refer to the relevant Australian Standard.
Altem or Producto is a |is|t Jof the rincipal ftems] to e
inspected
Item or Product Inspection Required Accept Criteria Hold Date Inspector | Comment

Witness
Drawings & Specifications Inspect In file Hold
Mains connection View application Copy in file Hold
Holes, chases, trenches Visual Correct position Hold
Pipes Visual Correct position Hold
Operation of all systems Audible No water hammer | Hold

Unrestricted flow
Testing- Cold water supply AS/NZS 3500.1.2 AS/NZS 3500.1 Hold
Section 13 criteria
Hold




Information Required on Drawings

Construction drawings must include the following:

A Title block stating the client, building and location.

AA notation indicating whether t
for Constructionodo etc. and by

A Issue or revision number and date

A Location on the site (orientation and distance from side boundaries. 7

is normally provided by a surveyor.

A Grid lines and grid dimensions. These should define the principal

dimensions, orientation and position of the building on site, and enal *

o v

the setting out of footings and sfibor structure,
A Height datum and finished floor level.

A North point. While this is not sufficiently accurate for setting out, it

enables the drawing to be quickly oriented to avoid confusion in labelling

particular elevations. 0

1

2
I

3

4

5

6

A An approximate scale. Often drawings show a numerical value for the™

scale of each view (e.g. 1 : 100), but, as the drawing is copied and reduced
or enlarged, this will become misleading. Use the dimensions stated on
the drawing for construction purposes. Do not scale. A diagram showing

the approximate scale may be provided to assist interpretation.

nsions stated on the drawing for construction purposes. Do not scale
oximate scaleis providedto assistinterpretation.




Grid Lines and Dimensions

Grid lines should define the principal

dimensions, orientation and position of the

building on the site, and enable the setting out of Use A, B, C, ... to define the vertical gridlines

footings and sufbloor structure.

When using CAD, the grid should be on a @ @ @ @5700® @ @

separate layer. 900 | 900 900 |, 900 900

4 (—0)(——)(—)<—)(—)(—)

All dimension should be in millimetres.

©

700@ @ @

(900 | 900 , 900 ,| 900 , |50

to define the horizontal gridlings

5
900

900

©@ © ©

Usel], 2, 3, ...

150,




Design Drawings
Example

For an elevated timber framed 5.7 x 4.6 m house with an external balcony 1.1 m wide (suitable for nc
cyclonic wind and significant earthquakes, on moderately reactive soils, but not subject to tsunami or
flood) the following are the drawings required :

1. Architectural Drawing$ Floor Plan, Elevations (four) and at Section (at least one)
2. Engineering Drawings and DetailsSubfloor Layout, Members, Details

3. Specifications Subfloor Posts, Footings and Bracing Details, Members, Cladding etc.




Typical Floor Plan
The floor plan is used for setting out all external walls, internal walls, doors and windows.

Dimensions of all components are related to the relevant grid lines.

Gridlines to which dimensions do not refer (AY(B) (O r”D‘j E) (F) @& W
- 1 ! 1] J 1
The floor plan should include: D e T O e O nli o
- - 1 L 5 1 [:I 1
A Dimensions to all rooms and walls A ' ' ' ' ' '
_ _ _ 150, 900 |, 900 | 900 | 900 | 900 | 900 |}150
A Dimensions to windows and doors 7 | | ’] | | |
Nomenclature of window and door 251 5550 75
1 [
schedules (7 _ 250, 1200 119001 11600 | 750
- / )
A Details of the walls = 2 N
. . '\g/ - o & — I weﬁ;mx]z:-c_u_ W:Ix-:mDDx' ol |
A Details of external cladding and - 3 & &
internal lining (3)—- et - —1— =%
) ) g % |§ I I I I én
A Details of the stairs ~ % L e | =
A Details of the deck . o8 %L | | ' L@ &
. | 5 : = _ ] |- [
A Roof line above. = Bl gl 3
—~ o > I I | 9
{ 6 1 — = — I 7
) § @ -
Py : ' ' L
IkZ/ B B ﬁ 2
= % eranddh ~ 2
- o~ o | | o
IQS:\: _ — — |— | I| —— _ | = 1 — i — L.1 é
() B R 2

(o)
7 L, 1175, 1600 %0850 , 1975
A A el A




Typical Elevations

The elevations are used to define
the features, cladding, roof
shape, external doors and

| = =
@ 5700 @)
150, ] | 2700 Sl 2700 5 (220
Ridge
A Corrugated steel
3 roof sheeting
— { . Pitch 1{in 3
Secti Ceiling v e
ection ' 20 mm weatherboard 75 x 50 hardwood purlins at
cladding on 75 x 50 900 centres fixed to trusses ¢
The section is used to define hardwood anchorage 900 centres. Trusses have t
. stud framing 2-75 x 50 hardwood top
the helghts and |€V€|S, o chords, 1-75 x 50 hardwood
; : =) 20 mm flooring on 150 X 50 | pottom chord and 75 x 50
including ground level, floor 3 hardwood joists at 450 hardwood lacing
level, ridge level, and the Finished centres and 2-250 x 50
.. Floor hardwood bearers
principle features of the house. |
8 80 NB steel posts set 450 2-70 x 45 hardwood
o mm in 400 dia x 600 deep pracing
Ground vy concrete piers
Stairs have been =]
omitted for clarity O\r




Typical Sub-floor Layout
The grid for setting out is 2.7 x 2.7 metres.

The overall length and the end distances v
with the stud depth, depending on the winc
loading and timber availability.

The overall dimensions are measured to tr
outside of the wall studhotthe outside of
the cladding.

The following table gives the most commor .

overall lengths and edge distance. The
example assumes 75 x 50 rough hardwooc
studs for noncyclonic applications.

‘AVB) (c) (D) (E) (F) (G (HI
\I | | | | | I/
| s |
150 ! 200 ' 900 ! 900 ! 900 ! 900 ! s00 | 150
: 3 L
2 - - — II?
. & il
3, - 4 |
4. -
§
5 g% -
o
‘ S
6, -
. S
7 — -
| =
8: — I=——-.=|_
— XB1
9) R
' D

FOOTINGS & SUBFLOOR



Typical Sub-floor Posts, Footings and Bracing Details

Mound concrete up e
around post at 1:8 A

80NB x 6.5 mm galv. -

post with 150x150x8.0 ‘
base plate
N20 concrete — || |
N20 concrete pad ———}F—

FOOTING DETAIL

450

150

1/M12 bolting L
80MB x 6.5 mm vd
galvanised post

75x50 timber ———_
bracing 0+
members —

XB1 - SUBFLOOR BRACING DETAIL

SCALE 1:20

Back of angle to be
setout 25 mm offset
from gridline (typical)

40042 footing

80NB x 6.5 mm
galvanized post.
150x70x8.0 angle

STEEL POST SETOUT DETAIL




Typical Floor Bearer Layout and Details

FB1 - 2/250x50 F11 twin bearer 1 2
FB2 - 2/250x50 F11 twin bearer L1807
) I 50 gﬂ' 0
o . BN | 25 7’%5
Ay / I b
150 J i —’r_, earers
2/M12 bolting | | fimber packing
— bearers ‘ | -— }
e ) )
= i = J_ = 2/M12 bolting
2l Q i 25 ﬂ( " 150x90%8.0 angle
timber packing | | | ‘ welded to fop of pos
150x20x8.0 angle ‘ ‘ 80NB x 6.5 mm
welded fo fop of post | | ; | galvanized post
BEARER SETOUT DETAIL SECTION m

SCALE 1:10 SCALE 1:10 U
) o

2f2541xso —l 100, 200 J,oqz&)o 100, 200 }0Q

twin beqrer T T71T 77 T

0

i M+ + _4‘|»— + o+
w L+ + —T— + o+

250x50 x 1000 long beTrer splice

1

|

‘ 10/M)12 bolting

BEARER SPLICE DETAIL

SCALE 1:10

(A)(B) (€ @ (E) (F) & HI(
N
| o |
150 | $00 |, 900 , 900 | $00 | 00 | 900 .| 1
E; I| | | ! | | |I
I L]
gl == = 1k ==
o | I FB1 ! | FEZ |
o i I
i T - - - 1 F
= | | | | | |
- |
§ | : : | | : |
é_g i [ FB1] FBR
o | | | | | | |
? ___I__ B | B | _I ‘! I_
5 | FB1! ! FB
o |

150

FLOOR BEARER LAYOUT

SCALE 1:100
FB1 - 2/250x50 F11 twin bearer
FB2 - 2/250x50 F11 twin bearer



Typical Bearer and Floor Joist Layout

150

150

150

. 5 FJ
© ~
4, -
=
Cy D"'
s— -85
. & FJ
6, -
: 5 Double joists at
7 - each end
>

150

FLOOR JOIST LAYOUT

SCALE 1:100
FJ - 150x50 F11 joists @ 450 centres



Typical Floor Joist Detalls

A B 201
joists fixed to inside of bearers | 3
stud with 1/M12 bolting J et 7550 stud
A1 . 'E_'S * 1/M12 bolting
imber packin |
75x50 stud 2/M12 bolting ' Packng fo bearer
tob 4+t | 150x%0x8.0 angle
@ DearEt — 2/M12 bol’rﬁwg Jr— 3050 ledger plate
BONE x 6.5 mm fixed to bearer with
galvanized post, BOMB x 6.5 mm 3/75x 2.8 mm nails
150x90x8.0 angle welded galvanized post below each stud

| |
to top, 2/M12 bolfing | ]

SECTION / J1) SECTION /J2\
SCALE 1:20 SCALE 1:20
LB/ \__/

20
g -+ \

Stud fixed to end joist !
with 1/M12 belting J O

7 5x50 stud

7550 stud

Joists ——=

5030 ledger plate f ‘ 2
fixed to bearer with u 1/M12 bolting

3/75 x 2.8 mm nails bearers 4 to bearer
below each stud L L EF—— 50x50 ledger plate

‘ 3/75 x 2.8 mm nails
below each stud

SECTION @ SECTION @
SCALE 1:20 SCALE 1:20




Typical Wall Layout

=0

N
Al

Pt ot

5

£

|:|
?:.4«

QL
e |
1

e 7

S
¥E

1175 1600 100gso =~ 1975
I ! “H A 1

WALL LAYOUT

SCALE 1:100




Typical Wall Bracing Layout

A)(B) (C) (D) (E) (F) (G) (H)(I;
. Ve
57|:)o
i ' I
150 |, 900 | 00 | 900 | 00 [ soo [ so0 || 150
o | I
-~ o E I I
1)
2—- -
]
Pl o
3—- -
=
Iy " D-‘
4= -
]
o | Or
5——-£+ -
wl o
3
- " o
6 — —
' ]
r Y D‘
.'-"r_. — —
=
Iy " D-‘
8 = =
' D

WALL BRACING LAYOUT

SCALE 1:100
WB - PLYWOOD WALL BRACING



Typical Roof Frame Layout

453 | L 1 1 IEFl[:II:I 1 1 1 | 450
r i | i i ’ 1z
150,/ 900 [ %00 | %00 |, 900 | 900 [ %00 |50
# F -
/} I | | | | | I ]
-]
uw
- | I
] s I I | | I I I
E
2 B
_ &
3 -
g prefabricated
1 B roof trusses to
= detail
5 £
vl o
. &
& -
. &
l,-‘ . —
&
- e
42
=
=F

75x50 F11 purlins

ROOF FRAME LAYOUT

SCALE 1:100



Typical Truss Details

ROOF TRUSS DETAIL

£201.50 PLYWOOD
GUSSET EACH SIDE
&7 53,00 PAILE
EAICH SIDE

T30 PURLIN
3753060 HAILS INTO
T5:50 PURLIM SUPPOET

]— T3S0 MDGETETO BACH 3IDE
3/754.03 MAILS EACH SDE
Faud0 LACIMNG MEVBERS

DETAIL /15N

T T SCALE
7550 F11 FLRLE
170 HALE
7550 F11 LACING MEMBERS
/7 5=20K MAILS EACH SIDE
ROCF SHEETING
TESIFI 1 3
TOP CHORE M=
7550 F11 PURLIN I
375208 MALS
ROOF '
5H=—|-x:;—l | vl
Ursa00 NALS sibacorss  DETAIL
raala e B4 SOE FIEH 70 SCALE
ANCHORAGE STUD
BEVOHD SHOWH DASHED — —_
1/MI2x175 BOLTING v,l A 7550 LACING
“ -
550 31 FURLE L E . MEBERS

3753 05 MAILS |

I |

: L 7sso P11 Bomrom cHoRD
] 575,06 HAILS EACH SIDE

FASCIA BOARD J I
Faus0 F11 PURLIN SUPPORT
2753068 HAILS

/T2

DETAIL

— 1807270 PLYWOOD GUEZETS
EACH ZIDE, 12500308 HAILS
EACH 3IDE

T3S0 F11 BOTIOM CHORD

/T3

DETAIL ,.f"ﬁ} HICT T SCALE \ /

HCT TO 3CALE \\

HOT TO SCALE \ /

HCT TO SCALE Ky £

7530 BOTTON CHORD —I

4 B v o1 . 4 s "
[

[ [ -1
LT&S];&ILCIL‘:-FTI'CMS*SEEI::':

ETR CHORD, 1875206 MAILE EACH 3I0E
— CHLMNG BATTEE & 800 CTE.

DETAIL _ /T&\
MCT TOSCALE \ /f




Typical Purlin Connection Details

roof sheeting
F5x50 F11 purlin

R
S

— 1/M12x125 bolting

7oxB0 F11 fruss
top chord

— Fox50 F11 truss
lacing members

—— 75x50 F11
anchorage
stud

ANCHORAGE STUD

TO PURLIN DETAIL

SCALE 1:10

grid line
75x50 F11
purlin

1/MI2¢125 ——=¢

bolting | _—
L truss top
75x50 F11 chord
anchorage
stud oversized
packer
SECTION [/ RI

SCALE 1:10 v



Typical Door Opening Details

RL 3.50 Roof frusses L —‘;l ‘VL:I
Ceiing Level -
™.
Discontinuous [_ _ l—'[
top plate | |
. |
Mogagings * | | .
Door opening | ] |
| |
| |
RL1.10 . i | |
Floor Leve
ol i, ullh A,

50x50 F11 ledger plate fixed
to bearer with 3/75 x 2.8 mm
nails below each stud

Anchorage
stud (hatched)

Jack stud
75x50 F11 ledger

Intermediate stud

Bearer

1/M12 bolting to each
anchorage stud

DOOR OPENING WALL FRAMING DETAIL 1

SCALE 1:50



Typical Door Opening Details

Truncated

anchorage stud T

RL 3.50 FED_Df trusses

1

{2 !

Ceiling Level

==

Disconfinuous
top plate

MNoggings

I

1=— Anchorage

Door opening

Jamb stud

RL1.10

=
|
S D

Floor Level

£l

S50x50 F11 ledger plate fixed
to bearer with 3/75 x 2.8 mm
nails below each stud

Door head lintel

stud [hatched)
Jox50 F11 ledger

Infermediate stud

Where anchorage studs is
truncated due to opening,
provide plywood wall bracing
extending to the next full
height anchorage stud in
each direction

Bearer

1/M12 bolting fo each
anchorage stud

DOOR OPENING WALL FRAMING DETAIL 2

SCALE 1:50



Typical Window Opening Details

i I 1

Rl 3.50 Foof frusses

Celling Level

i

Discontinuous
top plate

Moggings

__ '_"__;1'

Door opening

EL1.10

Floor Leve

I

H

50x50 F11 ledger plate fixed

to bearer with 3/75 x 2.8 mm
nails below each stud

Anchorage
stud (hatched)
Jack stud

75x50 F11 ledger
Intermediate stud

Jack stud
Jamb sfud

Bearer

1/M12 boliing to each
anchorage stud

WINDOW OPENING WALL FRAMING DETAIL |

SCALE 1:50



Typical Window Details

Truncated
anchorage stud
RL 3.50 Roof frusses

—

—

Ceiling Level

Discontinuous

top plate |_
Window opening “»
Noggings : .
L __
Jamb stud
Jack stud -
RL1.10 |
Floor Leve

50x50 F11 ledger plate fixed
to bearer with 3/75 x 2.8 mm
nails below each sfud

I

Window head lintel

Anchorage
stud (hatched)
Jack stud

75x50 F11 ledger
Intermediate stud

Where anchorage studs is
truncated due to opening,
provide plywood wall bracing
extending to the next full
height anchorage stud in
each direction

Bearer

1/M12 bolting to each
anchorage stud

WINDOW OPENING WALL FRAMING DETAIL 2

SCALE 1:50



Typical Wall Bracing Details

HORIZONTAL BUTT JOINTS PERMITTED, PROVIDED —
FIXED TO NOGGING AT 150 mm CENTRES

oy ZOMIN. 150 MAX.
z
=
= p— _
= T S —
. ﬁ_ - —— o= - o= -
= : 150 MAX.
¥ 5 | | asomax. ||
z
=
=
L SHEATHED PAMELS SHALL BE
NAILING PATTERN CONNECTED TO SUBFLOOR WHERE REQUIRED, ONE ROW OF —!
= NOGGING STAGGERED OR SINGLE
LINE AT HALF WALL HEIGHT

WB - WALL BRACING DETAIL

SCALE 1:20

MOTE: PLYWOOD SHALL BE Fmm THICKNESS AND NAILED TO FRAME USING
30x2.8mm & GALVAMNISED FLAT HEAD NAILS OR EQUIVALENT.



Setting-out Elevated Houses

This training module provides guidance for the
setting out of simple houses.




Surveyor to Mark Boundaries, Corners and Levels
Preliminary Clearing

On a site with trees and other heavy vegetation, it may be necessary to carry
out some site clearance prior to the survey to provide suitable lines of site.

Checking Requirements

Whilst it is tempting to set out a building based on previously established
corner pegs, there is considerable risk that they have not been correctly located
during the original survey, or have been subsequently moved. Use a registered
surveyor to establish and record the site corner pegs, the building corner pegs
and the local level daturBefore commencing the setting out wothe t

Surveyor should check the approved plans to ensure that the boundary
distances, heights and other critical dimensions meet the requirements of thg
site and relevant regulations. Check that there have been no drawing errors
incorporated into the approved plans. Once construction has started it is
difficult, if not impossible, to correct problems of set out. In particular, check
all heights and reduced levels (RLARhy errors or potential conflicts shall be
brought to the attention of the Builder.

Detailed Survey Drawings

the building, gridlines, benchmark and temporary benchmark




Levels, Dimensions, Square, Setting Out
Levels

It is critical that all floor framing is level. Before commencing the set out, check that slab or timber flo
framing is level. It may be necessary to pack the frames in the low areas or to rectify the high areas.

Dimensions and Square

Check the position and square of the concrete slab or footings before commencing construction. Mee
diagonals and pairs of opposite sides to check square.

Setting Out

When setting out the wall framing, a small error in position can lead to misalignment of the other
components, such as the roof. Base the set out on the longest side of a building, since this will reduc
likelihood of errors in square.

Profiles and Recovery Pegs

Sometimes profiles and corner pegs can be disturbed.
A To avoid disruption of profiles, ensure that they are placed an adequate distance from the earthw
A To recover lost profiles always measure from the principal grid line.

Marking Boundaries, Corners and Levels

The Surveyor shall mark by means of pegs, nails and paint the site boundaries, corner points of the &
gridlines shown on the drawings, benchmark and temporary benchmark. All pegs, nails and other ma
be clearly identified by paint, coloured ribbon and/or star pickets and protected against damage.



Profiles and Recovery Pegs

Where earthmoving machinery traverses the site, corner pegs will almost certainly be disrupted. Timk
profiles (and perhaps offset pegs) are erected at some distance beyond the limits of any earthworks.
Profiles establish the plan position of the main building grid lines. It is difficult (but not impossible) to
simultaneously establish both plan positaordlevel using the same profiles, although it is best to establi
levels independently of the profild3egs for marking gridlines and the like shall be 50 x 50 x 450 mm
minimum hardwood with a sharpened point. Timber for profiles shall be dressed softwood.

Saw cut at location
of grid line

[:: e :]—-—woxzsxmm

dressed softwood
secured by two nails L 1
in each peg

T LTI i Profile {set by builder)
AR (LA A7 e/ 1 Recovery pegs —/”’[

50 x 50 x 300 min izet by surveyor)
hardwood pegs set
in firm soil. For ground
which is not firm, the
v v pegs shall be set in
300 x 300 x 300
concrete pads

/

Marker peg

Transom

tid line

| ]
1

String lines

50 x 50 x 900 min
hardwood pegs set Corner peg
in firm sol (zet by surveyor)

s
W

75 x 25 x 900 min brace
secured by nail

Grid line \\,._,

Recovery pegs
[set by surveyar)
Profile {set by builder)

Typical Layout of Profiles and Pegs

400




Profiles Setting Out Gridlines

Set out grid lines as per the drawing.
Where to grid lines are close together,
set out both on the same profile

T Fan S gy P )
@) © 0 EL,E) & W)
150 15
Ly " —
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—|
=
[l,gﬁ'l
e
[=]
=
Pt
(6
e
=
[=]
I_rla?"‘l
T e
=
|':§::'| ¥
)
S o
L'JT




Marking with Lime

After the gridlines are established and
the string lines positioned, the outline
of the building and footing positions
should be marked on the ground using
hydrated lime.

String lines are removed later to permit
excavations to take place, and footings
may by located using the lime outline.

M

T
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Marking Services

A common problem in urban areas is the unearthing of services such as sewer pipes, water pipes, el
conduits, telephone, gas and the like.

A Emergency telephone numbers of a plumber and electrician shall be prominently displayed in the
office.

A Obtain from the local authority or services authorities the location of all services.
A Mark these clearly on a site plan.

A Mark their location on the ground using pegs and limarker pegs shall be 45 x 15 v H00 mm
minimum hardwood with a sharpened point. T

50 x 50 x 600 long
hardwood pegs painted
and marked in accordance
with schedule.

% %ﬁiﬂing

<S4

> &
% = Marker peg
\( 45 x 15 x 600 long
; Nail

9 Service 6 - ~— 50 x50 x 450 long

P Ribbon

firm in soil

hardwood pegs set
SERVICE| COLOUR

Electricity
Water Marking of Services v
Drainage

Telephone
Gas

Survey Corner or Offset Pegs with Marker Pegs

250 ., 200 .,




Dimensions, Square, Setting Out

Depending on the equipment available, setting out may be by one
of the following methods:

A Electronic distance measuring equipment or electronic digital
theodolite- generally used by surveyors or major builders.

A Manual theodolite generally used by established builders.

A Tape and geometric calculatiegenerally used in remote
locations where expert surveyors are not operating.



Setting out a right angle (90)

1. Establish a base line at least 8 metres long. Place pegs
with nails Iin the top at e@ach end of the ba
AnBo, and draw a string |line tight between t

2. Locate on the base line the point where the line at right
angles must intersect. Place a peg with a nail in the top at .
this point ACO. A ¢ B

3. Using a tape, measure and place pegs with nails in the top
at a fixed distance (say 3 metres) in both directions along

the base |1 ne, ADo and ANAEO. , , , , , ,
A D ' ' C ' ' E B

4. Using two tapes simultaneously, measure a distance of 5
metres from both points fADO0 and
coincide, pl ace a peg with a nail

5. The I|-Coei $iFper peneBioculTahratt a sl,i n
angles AACFO and ABCPY are bot

6. To check the accuracy of this set out, measure the

di st a@Gcece R+ should be 4.0 me
A D ’ ‘ S ’ ’ E B




Checking for Asquareo

To check whether the grid Ilines are
ot her or are fiskewedo, measure the d
rectangle formed by the grid linemdmeasure each pair of A
opposite sides of the shape.

_.31
e
«Q O
OW
5 O
Q @
-5

E E

A If the diagonals are equahdboth sets of opposite C D
sides are equal, the grid linesrrectlyform rectangles;
that is the lines are perpendicular to each other, at right @
angles (99 and the shape is a rectangle.

A=B, C=D, E=F

A If the diagonals are equal but the opposite sides are-s

equal, the grid lineare skewed and must be corrected
C

o EventhoughA=B and E = F, the shape will no
be a rectangle if C L

o EventhoughC =D andE =F, the shape will
not be a rectangle if

A If the diagonals not are equal although the opposite
sides are equal, the grid linese skewed and must be
corrected C

o Eventhough A=B and C = D, the shape will
not be a rectangle if
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Levels

Depending on the equipment available, the
establishment of levels may be by one of the
following methods:

A Laser level§ generally used by surveyors
or major builders

A Automatic levels generally used by
surveyors or major builders

A Manual tilting levels less common on
modern building sites

A Water level gaugeé generally used in remote
| ocations where surve

available

Height difference c b a

c3

Clear plastic tube, mounted on two boards with
scales, and filled with water




Setting Out

Design and Construction Checklist

Site
Activity Setting Out
. Date,
Item or Product Inspe_c tion Accept Criteria HOId Inspector,
Required Witness
Comment
Drawing showing:
boundary pegs, Latest issue of
corner pegs, Inspect latest copy of the |drawing with the W
gridlines, drawing relevant
benchmark, information in file
temporary benchmark
Boundary pegs i
Y peg Visual spot check Pegs in place and W
protected
Corner pegs i
Ped Visual spot check Pegs in place and w
protected
Gridline pegs i
Ped Visual spot check Pegs in place and W
protected
Benchmark and temporary Benchmarks in
benchmark Visual spot check place and w
protected
Profiles iles i
Visual spot check profiles in place W

and protected




Structural Design

This module provides an example of the structdrral
design of village houses in accordance with th
Partner Housing policy document.

()
a2 PP A bARTNER HOUSING AUSTRALASIA

(Building) Incorporated
PO Box 702, Pennant Hlle NSW 1715 Phone +S1 40721 856
Emaii: Partnerousingg® ol e ctroni cbiu eprint. com .au

Web: www partnarhousing org

Structural Resilience Policy and Details
for Designing Village Housing and Infrastructure

in the South-Pacific

for Wind, Earthquake and Tsunami



Roof Fixings and Cyclone Washers

Cyclonic wind can suck roof sheeting (and wall sheeting) off
the framing if there is an insufficient number of appropriate
roofing screws, or if the screws have been installed without

cyclone washers.

Roof sheets should be fixed through the high point of the ribs
using long screws, not valley fixed. Roof sheets shall be laid
in continuous lengths where practical, with the upper end

turned up using the correct tool.

In very high wind areas, turn the sheets down into the eaves

gutter at the lower end.

Suitable Spans and Fixing Arrangemetns of
Corrugated Steel Sheeting (0.42 mm BMT)

AS 4055 Wind Classification N1 N2 N3 N4 C1 N5 C2 N6 C3 C4

Maximum end span without cyclone washers 950 900 750 Not suitable | Not suitable
Maximum end span with cyclone washers 1,200 900 Not suitable | Not suitable
Number of ribs to be fixed Every second rib Every rib Every rib | Not suitable | Not suitable
Maximum internal span without cyclone washers 1200 900 750 Not suitable | Not suitable
Maximum internal span with cyclone washers 1,200 900 Not suitable | Not suitable
Number of ribs to be fixed Ewvery third rib Every rib Every rib | Not suitable | Not suitable

Notes:

1. In some cirmstances, engineering analysis of test results may give improved spans.
2. Refer to roofing manufacturer's technical manuals for specification of fixing screws, details and material compatibility.
3. References include: Lysaghts "Cyclonic Area Design Manual". http://www.lysaght.com/roofing




Roof Framing Fixings Must Resist Wind Uplift

Cyclonic wind can suck the roof framing off the timber wall framing if there is an insufficient
number of appropriate ties, or if the ties are not correctly fixed to the wall framing.

Standard Detall

Capacity 13.0kN
Based on AS 1684.3 Table 9.17

DANCER Detail

Capacity 3.14 kN

Based on AS 1684.3 Table 9.17
Suitable for wind uplift up to 2.6 kPa
on purlins at 900 mm centres and
trusses at 1,350 centres

Nominal nailing

3 nails or screws through
purlin into lacing

30 x 0.8 mm galvanised steel strap looped
over the chord of the roof frame and
under the top plate, and each end fixed by
5-30 x 2.8 mm . galvanised flat -head nail.

Nailed on site ‘\

Nailed in factory '.\
75 x 3.75 ¢ nails or screws



Lateral Bracing

Failure to provide adequate cross bracing will make a
building |Iiable to coll aps
caused by wind, earthquake or tsunami.

This may be prevented by installing:
A Wall bracing, and
A Subfloor bracing (in elevated buildings).




Wall Bracing T Two Diagonally Opposed Timber or Metal Braces

Capacity 0.8kN/m length

Based on AS 1684.3 Table 8.18 (a)

——— 45 x 19 mm or 70 x 19 mm hardwood timber braces fixed
to each stud and plate by 1-50 x 2.8 mm . galvanised
flat head nail

OR
18 x 16 x 1.2 mm galvanised steel angle brace fixed to
each stud by 1-30 x 2.8 mm . galvanised flat-head nail

and nailed to the top and bottom plates by 2-30 x 2.8 mm
. galvanised flat-head nails.

Angle of braces from horizontal between 30° and 60°.

Fix bottom plate to floor frame or
concrete slab with nominal fixings



Wall Bracing T Pairs of Tensioned Metal Straps

Capacity 1.5kN/m length

Based on AS 1684.3 Table 8.18 (b)

45 x 19 mm or 70 x 19 mm hardwood timber braces fixed
to each stud and plate by 1-50 x 2.8 mm . galvanised
flat head nail

OR
18 x 16 x 1.2 mm galvanised steel angle brace fixed to
each stud by 1-30 x 2.8 mm ., galvanised flat-head nalil

and nailed to the top and bottom plates by 2-30 x 2.8 mm
. galvanised flat-head nails.

Angle of braces from horizontal between 30° and 60°.

Fix bottom plate to floor frame or
concrete slab with nominal fixings

1,800 to 2,700mm




Wall Bracing T Timber or Metal Angle Braces

Capacity 1.5kN/m length

Based on AS 1684.3 Table 8.18 (c)

Detail 1

Detail 1

Four sets of ties, each

30 x 0.8 mm galvanised steel
strap looped over the top or
bottom plates and fixed to the
stud on both sides by 3-30 x 2.8
mm . galvanised flat head nails

Detail 1

1,800 to 2,700mm

Y

Detail 1

Detail 1

75 x 15 mm F8 timber brace fixed to each stud and plate by
2-50 x 2.8 mm . galvanised flat head nails

OR

20 x 18 x 1.2 mm galvanised steel angle brace fixed to each
stud by 2-30 x 2.8 mm . galvanised flat-head nails

Depth of notch or saw cut in studs shall not exceed 20 mm
Drill if necessary to avoid end splits.

Angle of braces from horizontal between 30° and 60°.

Fix bottom plate to floor frame or concrete
slab with nominal fixings



Wall Bracing T Tensioned Metal Straps with Stud Straps

Capacity 3.0kN/m length

Based on AS 1684.3 Table 8.18 (d)

Detail 1 Detail 1

2.8 mm . galvanised flat-head nail and nailed to the top and

Detail 1 bottom plates by 2-30 x 2.8 mm . galvanised flat-head nails.

Four sets of ties, each

30 x 0.8 mm galvanised steel
strap looped over the top or
bottom plates and fixed to the
stud on both sides by 4-30 x 2.8
mm . galvanised flat head nails

Angle of braces from horizontal between 30° and 60°.

Fix bottom plate to floor frame or concrete
slab with nominal fixings

Detail 1

Detail 1

«1.800to 2,700mm

30 x 0.8 mm galvanised steel strap fixed to each stud by 1-30 x
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Wall Bracing T Plywood Sheeting Without Additional Connections

Capacity 3.4kN/m length

Based on AS 1684.3 Table 8.18 (g)

Plywood sheets fixed:

A Around perimeter to top plate, bottom plate and end
studs at 150 mm centres by 30 x 2.8 mm . galvanised
flat head nails; and

A Tointernal studs (and noggings where required) at 300
mm centres by 30 x 2.8 mm . galvanised flat head
nails.

Sheets may be butt jointed horizontally, provided they are
fixed horizontally at the edges to noggings. Provide an
additional row of nogging at half height of the wall, if required.

Sud 450 mm | 600mm | 450mm | 600 mm
Spacing
Stress No nogging (except at .
Grade horizgr?talgbl(Jtt joir?ts) O ey @f megging
F8 7 mm 9 mm 7 mm 7 mm
F11 4.5 mm 7 mm 4.5 mm 4.5 mm
F14 4 mm 6 mm 4 mm 4 mm
F27 3 mm 4.5 mm 3 mm 3 mm

Sheathed panels shall be fixed to the sub-floor. Fix
the bottom plate to floor frame or concrete slab with

nominal fixings.




Sub-floor Tension Bracing

Capacity 15kN

Based on AS 1684.3 Table 8.9

Columns, of dimensions not less than:

A 90 x 90 mm F11 (or stronger)
hardwood

A 90 x 90 mm N20 (or stronger)
concrete with 1 N12 reinforcing bar

A 190 x 190 mm 15 MPa reinforced
concrete masonry with 1 N12
reinforcing bar

Bearers fixed to columns with
1-M12 bolt or 2-M10 bolts

Alternative Detail: O O
Where practical, fix diagonal A A 90 OD x 3 mm CHS galvanised steel
braces at the top directly to the hollow section
bearers, to provide a more direct c
load path to the ground g
o . 52 g Two diagonal braces, 90 x 45 mm F11 (or
g I= stronger) hardwood, fixed to columns at the bottom
ol £ and to the bearer (preferred) or column at the top
8 § by 1-M16 bolt (or stronger) .
°| 8
Angle of braces from horizontal between 30°
i and 60°.
Y J '.-\ J \ 4 o] ™ B
¢ W ¢ W N I
b L N N
¢ e 2 |
R S
forma Diesotd
130 minimum_) 2,000 minimum - 3,600 maximum




Sub-floor Compression Bracing

Capacity 15kN (Nominal)

Columns, of dimensions not less than:

Bearers fixed to columns with .
1-M12 bolt o 2-M10 bolts A200 x 200 mm or 250 mm diameter
F11 (or stronger) hardwood, or

7Y A150 x 150 mm or 200 mm diameter
N20 (or stronger) concrete with
1 N12 reinforcing bar

Two diagonal braces in opposing
directions in two bays on each side
of building, at least

90 x 90 mm or 150 mm diameter
F11 (or stronger) hardwood,
notched into the columns to a depth
of 50 mm and fixed at the top and
bottom by at least 271 150 x
3.15mm . galvanised flat head
nails (or stronger) .

400 minimum,| \|

200 minimum
3,000 maximum

8

o

-
\

<
- ,‘\'-l
A ﬁ

RN

-
s
-
'
.

R =
- . Angle of braces from horizontal
2,000 minimum - 3,600 maximum between 30° and 60°.

[< >|




DANCER - Direct AnchorageNoncyclonic,Cyclone & Earthquake Resistant

A Timber roof purlins, on edge (to maximize the span) are
screwed horizontally to timber lacing members that are
fixed between the double truss chords (or double rafters,
as appropriate). They are fixed at 900 mm maximum
centres to support corrugated steel roof sheeting.

A DANCER Trusses (or DANCER Rafters) consisting of
double top chords and double bottom chords (enabling
the lacing/purlin cleats to be screwed between from both
sides and the anchorage studs bolted in double shear
between).

A The DANCER Trusses (or DANCER Rafters) are bolted
to timber Anchorage Studs between both pairs of chords.

A The timber Anchorage Studs are bolted in double shear
between the Double Bearers, providing a direct load
path from the roof system to the floor and subfloor

A Double Bearers are bolted to steel posts, which are Set} 1171 LI KM | 18 !'!" H' “I Il |
concrete piers. | A 1

A Plywood wall bracing and diagonal timber sildor
bracing provide racking resistance.
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DANCER Truss System

Timber roof
purlins on edge

DAMCER rooftrusses
spacedto suit windload

Trusses bolted to timber -—ﬁ
anchorage studs passing

between the pairs of chords

Plywoodwall bracing

Anchorage studs bolted
between double bearers

Double bearers
bolted to steel posts

Diagonal timber
sub-floor bracing

Steel posts set in
concrete piers
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DANCER Rafter System

Timberroof
purlins on edge

Double rafters bolted to
timber anchorage studs

Plywood wall
bracing >

Anchorage studs bolted

Diagonaltimber
sub-floor bracing
in two directions

Steelposts setin
concrete piers
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A

DANCERASci ssor o Truss

DANCERAPratto Tr uss

The DANCER Building System can be adapted suit any architectural style without
compromising structural efficiency



DANCER Reinforced Masonry System
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DANCER Truss bolted
to timber tie , setin the

Window, sealed into
masonry opening

Horizontal reinforcement
190 mm hollow concrete

masonry, with some cores
reinforced and grouted

Vertical steel reinforcement

Steel starter bars,

Concrete slab, footing,
pier system, including
sand bed, reinforcement,
& membrane



DANCER 1 Floor Plan of a Duplex House
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DANCER T End Elevation of a Duplex House

Q

(WHONONONOYORONONONT,

| -
150, | 900 .| 900 | 900 | 900 ]|EQDD » 200 . > 200 | 900 | _‘1_50

. 1500
Ridge
Corrugated steel roof >
| sheeting
Pitch 1in 3 o=
)
L
v Ceiling
F
Tlrrfer stairs,
| veranda, post
DANGER Timber walls stanchions,
3 i balustrade
] V- Crimp sheet steel walls
N .
Tanks omitted for clarity
Laundry
Finished Floor

c -
& Tub 80 NB steel posts| glr;ngﬁé
¥ Ground

Left End Elevation




DANCER T End Elevation of a Duplex House
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Timber stairs,
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Tub




DANCER 1 Rear Elevation of a Duplex House
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DANCER 1 Front Elevation of a Duplex House
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DANCER T Section through a Duplex House

(WHONONONOFONONONON V)

Header tank on steel stand not
shown for clarity

Ridge
3
0.42 BMT Colorbond 0.42 BMT Colorbond roof drainage
corrugated steel roof
sheeting, Pitch 1 in 3,
with insulation blanket
o
[e0]
~
_¥ Ceilin
1 DANCER Trusses @ 900 centrefl, _
90 x 45 F7 timber anchored at Timber stairg,
cross walls veranda, pofts,
o stanchions
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DANCER 1

Electrical Services for a Duplex House
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Motas:

1. Al elecirizal instalatian

shall camply with

AS B0 and the Speciication, relesant o

a 240 wak single-phase

2. Mains supply andior sobar power supply ta
be desigred separately.

Switch, 1200 above loar
Dauble GPC, 300 aboyve floar

R— Switch baard
el goo Light, 1% 1BW, B3 x 26mm
Bare balten Auaresoen? b
19000 Light, 1 x 18, 613 x 26mm

tare batten fluorescent fube

Electrical Services




DANCER T Roof Plumbing and Rainwater Tanks for a Duplex House
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150 800 900 800 00 200 50O 800 8OO 800 500 900 500 800 800 S50

—_—
Colorbond 100 quad gutter, two stop ends, OMN 20 outlet
"El 450 eaves at back

< 500

carrugsated steel roof sheeting
Pitch 1 in 3 for all roofs.

(o1

@
® 0.42 BMT Colourbond

Double-sided reflective sarking
under main roof only.

2580 litre rocf-mounted

-

. polyethylens water header tank,
500 fitre E Fsll fizied to roof purfins. Roof shesting
polyethylens L 1in 3 shall be flashed and sealed
water tank r (/‘1\ apgainst rain wafer ingress H F500 fitre
on concrete H i polyethylene
stan - u 280 litre reof-mounted Eall \\___/
polyethylene water header tank, 1in 3
i fizeed fo roof purins. Roof sheeting shall be =
9 flashed and sealed sgainst rain water
E:] ingress

[=]

[=]

[=1]

3
=
&

@ = 250 eaves st front

- Motes: Colorbond 100 guad gutter, tewo stop ends, DN 80 outlet

1. Al roofing — 0.42 BMT Colourbond corrugsted steel roof sheeting (pitch 1 in 2], fixed with cyclone washers, 12-14x35 T17 HOITG HH Class, fop-
lock hex galv roofing screws & plastic washers, screw spacing (main part of roof including 1.2 m from ends) — 80 mm (at every rib)

2. Sarking {for main roof only) — Double sided reflective insulstion placed betweesn roof sheet and timber purlins
Roof Insulation {optional altemsative to sarking for main roof only) - R1.2 reflective foil & glass fibre blanket

E=ves guiter and rainwater collection - DME0 roof drainage (uFYC pipes, inlet & FF 28 elbows). Refer to plumbing schemstic for further details.
Colorbond 100 quad eaves gutter, Colorbond 100 quad stop ends, 12-14x35 T17 HOVTG HH Class 3 screws, Colorbond DMED clip saddles

Colorbond steel 200 x 0.8 mm thick ridge flashing, Colorbond steel 0.8 mm thick barge moulds, fixings galv roofing nails 85 x 3.75mm and jolt
head nails 125 x 5 .8mm fixings for flashing & barge moulds

Roof Plumbinn



DANCER T Roof Plumbing and Rainwater Tanks for a Duplex House

Standpipes and plumbing fixtures

Drain One rainwater tank and header
tank at each end of the building

Rainwater Tanks and Header Tanks

N

5500 litre

polyethyl=ns
water tank

on reinforced
concrete slab

with hand pump

A

Ridge
Corrugated steel roof
sheeting Pitch 1in 3 E
N
o
&
Tl
DAMCER Timber
walls Y- Crimp Finished
shest stesl walls Floor
&
o

R . ——

Ground
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DANCER 1 Gridlines for a Duplex House
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Grid Lines for Duplex House



DANCER 1 Subfloor Pier, Post, Bracing Arrangement for a Duplex House
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180, " @00 ) R Le200 000 [ e00 [ 900 | 900 . 00 . 900 _ 800 . 900 [ 000 [ 800 || 350

1600 x 2000 x 100 1600 x 2000 x 100
thick lsundry thick laundry
concrete slab with concrete slab with
edge beam edge beam

(refer to detail) [refer to detail)

0 45 F7 fimber braces » 45 F7 timber braces

ana

) O ® W ®
o

SI
o
{4 ]
M SI
o=
@ " 0 2 " 3
"
8 : 4 - 3
a -
= £ Typical — All vertical legs £ 5 Typical — All vertical lags?
L 4 of angle bracksts must i -E of angle brackets must
= 2 § 2 be parzllel and on the = = be poraliel and onthe £
o 3 © = same side (right-hand b [ same side (nght-hand -
@ . & side) of the posts. i 0 side) of the posts.
w0y @ o
b= : x 2 ;
B 5 3 - g
P > . @ ™ :
(2 H I o d ] o o

200

a0pa

) @ (

=
200 |,

2790 =45 F7 timber braces 2790 x 45 FT7 timber braces

ol L. I m——— a—— o

Conorete slab for steps 1200 « 600 x 100

thick. Comstruct after steps are built
Conorsle plab for steps 1200 x 600 x 100

thilck. Conptruct after steps ane bullt

® (
180,

Caoncrete piers, 400 diameter x 800 deep. Steel Posts — 80 NB » 8.5 gatvenized Concrete lsundry slabs — 1800 x 2000 x 100 thick laundry concrete slab. reinforced
Pipe x 1184 lang, with 125 75 = 6 L x 150, drilled 2-14 mm holes, 8 ofw with SL 72 fabric, with 200 wide x 400 deep adge bearn with 3 M10 bars in the
(continuous fillet weld) to top of pipe, and 2-10 dia x 150 bars & cfw (continuous bottom. Refer to detsil). Top suface of slab nominally 60 mm above ground level..

fillet weld) to bottom of pipe.

Concrete pad for steps — 1,200 x 800 x 100 mm thick. 5/ N10 x 550 reinforcing bars Motes:

and 3/ M10x 1150 reinforcing bars. Top surface of slab nominally 80 mm sbove 1. NZ0 Concrete
ground level. If the slab surface is low, grout (up to 2 maximum thickness of 20 mm)
under baoth stringers to make up required height. If the slab surface is high. trim the
bottorn surface of the stringers. 3. Refer to Engineer's Details for fixings, connections and associsted members.

2. For all other items, substitution of other sizes must be approved by the Engineer.

Subfleor Pier, Post and Bracing Arrangement



DANCER T Subfloor Post and Bracing Detall

0 x 45 F7 timber braces

Typical — All vertical legs
of angle bracksts must
b= parsllel and on the
samie side (right-hand
side) of the posts.

o

——

2

21890 x 45 F7 timber braces
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DANCER 1 Bearer & Joist Arrangement for a Duplex House
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@Dﬂuble Bearers (2 / 140 x 45 x 3000 long, lapped)
@Eingle Bearers (1/ 140 x 45 x 3000 long, lapped)

@Jﬂisls {140 x 45 x 3000 long, lapped)

Eearer & Joist Arrangement

@@@@@@®®9999®@®®®@@%

@99339

kaotes:

1. All timber shall be graded FT7, SD&, JD4 or stronger. Australian and Mew Zesland
Seasoned Radiata Pine are deemed to meet this specification.

2. For all other items, substitution of other sizes must be approved by the Engineer.
3. Refer to Engineer's Detsils for fixings, connections and associsfed members.
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DANCER T Roof Truss, Purlin & Bracing Arrangement for a Duplex House
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Laundry roofs not shown for clarity.
Refer to detail.

2 @

: [uuu@u-u\u | —
S

®><' | N
@ | I

P \. ,/ !

-
X

900

C)
C)

00

00

900
6600

400

g

]
~

1 mrrgrn\m T H\rr

900 900
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g
@DANCER truss (Chords double 90 x 45)
® Purlin P1 (90 x 45) 1. All imber shall be graded F7, SD&, JD4 or stronger. Australian and New Zealand
Seasoned Radiata Pine are deemed to mest this specification.
@ Steel strap (30 1) 2. For all other items, substitution of other sizes must be approved by the Engineer.

3. Refer to Engineer's Details for fixings, connections and associated members.

Roof Truss, Purlin & Bracing Arrangement
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DANCER T DANCER Trusses

70 380 459 900 900 900 . 150 | 200

Anchorage stud Anchorage stud, location Anchorage stud, location Anchorage stud
varies to suit internal walls varies to suit il walls



DANCER 7T DANCER Truss Detalils



