READYKIT BUILDING SYSTEM

TECHNICAL FILE

PRODUCT OF DURACASA (PTY) LTD

P.O. Box 335

Paarden Eiland

7420

TEL: +27 21510 2233 FAX: +27 21510 2273

E-MAIL: readykit@mweb.co.za
WEBSITEwww.readykit.co.za

Technical File



mailto:readykit@mweb.co.za
http://www.readykit.co.za/

Table of contents

1. Introduction
1.1 Duracasa, the company and product
1.2 Readykit system and details

1.3Business plan

2. Social and economic benefits
2.1Social

2.2Economic

3. Construction process
3.1 Seting out
3.2Foundations

3.3Base plate

3.4Floor slab

3.5Wall panels &fixing

3.6 Wall plates and trusses
3.7Roofing

4. Wall panels manufacturing drawings
4.1 Pané¢ Fabrication

5. Factory

5.1 Raw materials needed
5.2Tools and equipment needed
5.3 Health and safety

5.4 Layout

Technical File

Page2



6. Tests

6.1 SABS Fire Resistance Test

6.2 SABS Structural and Rain PenetoatiTests

6.3 Agrément Assessment of Thermal Performance, Energy Usage and condensation

6.4 Rational Design by HMG Structural Engineers

7. Approvals

7l1Letter from Cape Town City Planner os Dep:
7.2 Letter from Western Cape Provincial Administration

7.3 Letter from NHBRC

7.4 Letter from Standards Association of Zimbabwe

8. PhotographsPrevious Building

Technical File Page3



1) INTRODUCTION:

1.1 Duracasa is a South African company contracted to develop and market the Readykit
tried and tested building system that delivers cavity walledctures, at an
unparalleled delivery speed and low cost without compromising quality. Easily learnt
site construction allows for rapid skills transfer and the emergence of trained

contractors and maximum job creation.

1.2 The essentials of the patented Rddtdsystem involves timber panels onto which is
stretched a fiberglass mesh plus a taut underlay which on site receives a 25mm
render of a mixture of building sand, cement and lime. The panels are delivered to
site including windows, door frames and alec&ical layout that includes the
distribution board, stove isolator, oosterzee box and plug / switch boxes with

uprising vertical conduits in accordance to the building plan.

Technical tests over the years since first developed in 1994 have ensurtite that

system is

e Durable

e Waterproof

e Bullet resistant

e 60 minute fire rating

e Excellent thermal protection

e Condensation performance

Our Agrement Certification is now in process. Meanwhile we have received building

rights from many municipalities includir@ape Town and bonds from the major banks.

Although the Readykit system was originally designed to help alleviate South

Africads housing shortage, experience has
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when applied to a wide range of buildings, suclhasoffice block erected in Cape

Town Harbour in 1994 and a testing ward for Brooklyn Chest Hospital in 2009.

1.3 Our Business Model is to manufacture and sell building kits from our Cape Town
factory, train and license builders, and enter into franchiseeagents with
entrepreneurs who wish to manufacture kits in their own area and also train and
license both established builders and emerging contractors.

Resulting in the use of readkt panels all over South Africa, resulting in the rapid
decrease in hesing shortages and increase in skills transfer. Help Building a better
South Africa!
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2) SOCIAL AND ECONOMIC BENEFITS

It need not be emphasised the fact that the ever widening gap in South Africa between
rich and poor is beginning to threaten theri@lof our society. It is imperative that
private enterprise links with government in creating-géfflling projects that combine

job creation with easily attainable skills transfer.

Readykit technology has already been identified as a building sidggahfor Africa.

On site construction has been refined so that for a 45sg m house, a team of 7 will have the
foundation built, house erected and with a tiled roof in place in 4 days. Mechanical
plastering is faster than manual application, but the lattenore appropriate to job

creation.

The equipment needed in setting up a manufacturing facility is simple and inexpensive
(see Section 8 below) and far cheaper than required for other alternative building
systems.

Factories can be quickly establishdalse to where construction will take place, allowing

for maximum local employment.

For the emerging franchisee and contractor our aim is to establish Readykit training

schools across the country.

The main economic benefit is a sharp growth in hamaeistry and an increase in job
creation as well as less dependence upon job migration resulting in local employment.
Therefore the economy in the specific area will grow and hopefully flourish at an
increased rate. As acceptance of the Readykit concepadsp so will productivity
increase, which helps support the value of our currency and combat inflation, promote

ongoing affordable home ownership, lessen the poverty gap and combat crime.
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People have an understandable suspicion of alternative builditegrsg; although recent
experience 1is that the wvast maj ority of f ai
The track record of Duracasa shows the durability of the houses, as you will see later in

this document.

One of the hidden scourges that hitr guroductivity is sickness, often the result of
overcrowded tiny units that are difficult to insulate against heat and cold, and which
sweat. Under such conditions diseases such as TB thrive. It is important that we move as

quickly as possible to housimyir population in healthy structures of adequate size.
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3) CONSTRUCTION PROCESS

STAGE 171 SETTING OUT
1. Remove vegetation and top soil
2. Set out the house using the centre lines of external walls as the centre lines of

foundations. Ensure all cornersre square by checking the diagonal

measurements between opposing corners.

STAGE 27 FOUNDATIONS
1. The depth of the foundations is determined by the top of the screed level which
must not be less than 150mm above the highest level of the finished ground

araund the house perimetdrhe trenches must therefore be 638mm below the top

of the screed leve(See figure 2 below)

Figure 1
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2. Foundations consist of 450 x 200 mass concrete footings of strength 15tivpa
contractor is giverthe choice of using stone aggregate of between 13 and 26mm

for all work.

3. A plinth wall consisting of two courses of minimum 7MPa, SABS approved
concrete blocks (190 high by 190 wide by 390 long) is built on top of the
foundation strip. @ment mortar mixatios for laying the block plinth must be
mixed according to SABS standards of 50 kg cement to 4D litres lime
(optional) to 200 litres sand graded to SABS Standard Method 829/SANS 201. If
Builders sand already has lime incorporated, then the ratict beuadjusted

accordingly.

4. Y10 Reinforcing Bar is used to connect the footing to the block plinth. The
bottom end should be bent 90° and be 200mm long. The vertical end should be
475mm long and 75mm from the top of the plinth. The bars are to be ¢tagha
footing at 800 centres to coincide with the centres of the first void of every third
block.

5. Blocks may be placed offentre on the footing, but external block edges shall be
no closer than 75mm to the edge of the footing. Refer to figure 3.

i‘<>75mm> ’<>75mm>

\

Figure 2
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6. For sloping sites, the plinth wall height may be increased to accommodate the site
conditions. If the plinth needs to be greater than 3 blocks high, then a
standardetaining wall to engineer's design is to be built.

Fill is then placed and compacted up to 75mm below the top of the plinth level to

allow for a 76mm surface bed which is then level with the top of the plinth.

7. If tapered cavity blocks are used then these must be laid with flat side down for all
courseqgwider opening facing upwardsBlocks to be built one course at a time
and all cavities filled one course at a tirBéock plinth to be filled with minimum
strength 20MPa concrete and aggregate si
choice. Concrete mube well compacted by either rodding (manual) or vibrating.

(see Figure 4 and poidtbelow).

Kraft Paper

Duramesh

Plaster - 25Smm
g
g
€ 76 x 38mm base plate with predilled ‘
> x 38mm base plate with predrilled | -
& holes at 750mm centres, wrapped with L Screed- 38mm, 15MPa

250micron DPC. Secured to plinth with
_ ¥ M10 100mm thunderbolts with washers.

Pal
4
<
76mm surface bed,
20MPa concrete 250 micron DPM sealed at joints
IM190 blocks or inverted U190 and overlapping by at least 150mm
blocks with 20MPa fill in all voids
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% |==—200.00 mm——=-] \\
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Figure 3
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8. All foundations are to be inspected and signed off by the appointed engineer and
the City Planning department before casting concrete.
The City Planning department may opt to waive this requirement but the
appointed engineer must still sign off all foundations.

STAGE 371 BASE PLATE
1. Treated SAP timber bagtates of size 76 x 38mauare placed in the centre of the
block plinth and wrapped with a minimum 250 micron Damp Proof Course(DPC).

Endto-end joints to be wrapped individually with DPC when laid.

2. Once the base plates have been accurately positioned, tesnporary diagonal
timber corner stays, the plates are fastened to the plinth wall with an M10, 200mm
thunderbolt masonry screw per every 750mm. Thedpted holes in the base
plates must be used as guides for drilling 150mm deep holes in the hilabk p
which will accommodate the thunderbolts. The -grnled holes are further
counterbored (25 mm diameter) to a depth of 10mm to ensure that bolts do not
protrude above the surface of the base plate. The height of the bolt head =
(0.7xM10) = 7 mm. M1@vashers (external diameter = 21mm, thickness = 2mm)

are to be used with the bolts.

3. A bitumen based product is used to seal bolt holes penetrating DPC when fitting

bolts. The bolt head must not protrude above the base plate upper face.

4. Back fill and compation of the trenches can now take place and the ground inside
the plinth walls is trimmed or filled and compacted to a level 76 mm below the
top of the plinth walls. The Engineer is to be called in at this point to test the

compaction of the ground undixe surface bed.
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STAGE 41 CONCRETE SURFACE BED

1. Once the compaction of the ground has been approved, a 250 micron Damp Proof
Membrane (DPM) is placed on the compacted fill. The DPM must continue
vertically against the block plinth wall for 76mm, taetkop of the plinth wall,
then horizontally along the top of the blockwork and again vertically against the
base plate so as to protrude 20mm or so above the top of the base plate, running
adjacent to the vertical portion of brickgrip wrapped around tise Ipéate (see
figure 5 below). This will later be cut level with the top of the screed.

Kraft paper on external side of panel,
on inside of Duramesh

Duramesh

I

Plaster 25mm thick
Base Plate wrapped with 250micron DPC
and nailed down with 25mm galvanised nails

ﬁ Screed

| Duramesh and Kraft paper
30mm longer than panel

|

.

Plastered cill at an angle

e

Figure 4

Another option is that of having the DPM continue horizontally along the top of the block
work, below the base plate, in whichseaa bitume#ibased sealing product must be used

to seal the DPM to the DPC of the base plate. The DPM must then extend 20mm past the
base plate as in figure 6. The base plate would then be installed only once the DPM is in

place.

If the folding of the DPMleaves the top of the block work of the four corners of the
plinth wall exposed, the exposed concrete needs to be treated with Hydroflex or a similar

cement waterproofing agent. The waterproofing agent will replace the DPM at the
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xposed areas and needso toverlap the DPM by at Ileast 150mm.

Screed

Base plate wrapped with DPC
Remaining DPM folded over onto plinth wall

Plinth sealed with a bitumen-based
or similar waterproofing paint

<J

Surface Bed L DPM

\ A

Figure 5

2 If the DPM is too short to extend all the way past the base plate, the exposed
blockwork must be treated with Hydoflex or a biturssed or similar cement
waterproofing agent andhé remaining DPM folded over onto the treated plinth

wall as in figure 7

Screed

Base plate wrapped with DPC
Remaining DPM folded over onto plinth wall

Plinth sealed with a bitumen-based
or similar waterproofing paint

<J

Surface Bed \— DPM

\ A

Figure 6
3 Cast the 76 mm thick concrete floor slab, using a 20MPa concrete and screed off

level with the top of the plinth wall. The concrete for the flelab is to be of a

suitable slump and consistency for proper compaction, tamping and levelling.
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4 Once the surface bed has been cast, tamped off level and has cured for 24 hours,

the floor screed can be applied so as to finish level with the top of thplbtse

STAGE 51 WALL PANELS

The wall panels are constructed in the factamyaccordace to the specificpanel
specifications. The fabrication is described later in the file. Additionally all the
information on thdactory is also later in the technicdef
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STAGE 617 WALL PANEL INSTALLATION

Method for fixing panels to each other and the base plate

Please find below the directive for fixing Duramesh panels to each other as well as to the
base plate.

Tools and Materials required:

Hurricane Clips: Timbalok

or equivalent

Nails: Clout nails with anti| &

corrosion treatment/coating| |

Claw Hammer
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Tools and Materials required:

Staple Gun

Panel Alignment Device

Spirit Level

Four Inch Nails
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In-line Panel Fixing Required:

Hurricane clips
Hammer

Staples & stple gun
Panel Alignment Device
Spirit level

Four inch nails

Precautions: Ensure thatthe panels are lined upright @ 90 degrees usingpirit level. If
necessary starwith bracing on the first two panels to ensure accuratalignment of the
panels. The use of long 4 inch nailsnay also help to sure up the panels with one anthg
and the base plateStart with panel one and work around the building n both directions
to ensure speed and efficiency.

NOTE: If care is taken with the erection of the panels to ensure straightness a
plumb, it saves an enormous amount of time, effort and money later when it comes
plastering, fitting skirting, ceilings, facias, tiling etc.

All panels must be checked after to ensure fixing analignment.

Three hurricane clipsand respective
number ofclout nailsused to fix the
panels to the base platélong the

bottomof the panels.

Four additional hurricane clips p¢
panel used to fix the panel to ea
other.

Each clip positioned roughigne third
(600-800 mm) from the top and th
bottoms of the panels respectively.
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In-line Panel Fixing

Required:
Hurricane clips

Hammer

Staples & stple gun
Panel Alignment Device
Spirit level

Four inch nails

Two on the inside andwb on the

outsideof the panels.

Starting in the corner ensureghe
accuracy ofalignmentof the panels
Start fixing panelsin both directions
using teams of three carpente¥sou
may use the four inch nails to help {

panels and base plate together.

The internal and external panels ar
also skewscrewed to the base plate
each other along their lengths (it
M6, 75mm coach screws per lengtf
but only from the inside facegcrens
areinserted in holes that have bee

pre-drilled in the factory
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STAGE 71 WALL PLATES

1. Wall plates of 76 x 38mm are secured to the top of all wall panels with galvanised
clout nails at 1m intervalat panel upright$\ second layer of wall plates is nailed to
the wall plates on the external panels only, using galvanised clout nails, also at 1m

intervals as shown:

Serrated Nail Serrated Nail

| Top Wall Plate
Top Wall Plate e —

7 Bottom Wall Plate
Bottom Wall Plate 7,/_

Top Plate of Panel

9P Plate of Panel

Figure 11 Figure 12

Prior to nailing the wall plates in position, 680mm ldérsgdf light gauge roof bracing are
inserted between panel top and wall plate at 750mm centres. The bracing will be used to
fix the trusses to the wall plate and the wall panels where the trusses do not coincide with

a panel upright i.e. every 1.5m.

Wherethe trusses do coincide with the panel uprights (at every third upright) the bracing

must go from the wupridgihit nacpassl tdewhophef i
brace is to overlap the panel upright by at least 150mm on either side ohthewath a

total length of approximately 680mm.

Al | bracing is to be secured into the wupri

centres.

All corners where walls are longer than 1m are to receive a 38mm thick timber bracing of

1.41m whichissetat 5e¢ and forms part of the second w
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fixed onto the first wall plate layer (similar to the second wall plate layer), 1m from the
corner, as illustrated in Figure 13 and Figure 14:

Figure 13

i
‘ ; 1.258m
// 1.41m
Figure 14
2. The roofs are &ldesigned and erected on site by a qualified roofing sub

contractor with the appropriate A19 certification. The roofs are to be braced
internally so as to act as horizontal diaphragms that carry transverse wind loads on the
walls to the orthogonal wallshich act as shear walls.

3. Each gable overhang must be one tile wide.
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4, Roof eaves must have an overhang of two tiles each side subject to the distance

between houses which may require that the eave overhang be shortened.

5. Trusses, which are exposedthe elements, are treated with creosote.or similar
wood preservative.

STAGE 81 ROOFING
1. Readykit system isompatibleto any roofingsystem
2. Thepitchedetile roof is theremmmendedsystem to use with the Readykit panels.
This will require thedouble wall plateand thestandardpurlin and batterprocess

Tiles or sheetingre dmein accordance with theANS 1082.

3. If aniron orlightweightroof sheeting used the trusses must be at 1m centres and

can have a single wall plate.

4. Rooftrusses must be bracadrossand fixed with hurricane clips fully nailed.
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4) WALL PANEL MANUFACTURING

PANEL FABRICATION

1.

The system involves the fabrication of wall panels in a fact®anels have the
window frames, dooframes and electrical conduit, switch and plug boxes

installed in the factorthis alsoincludesthe J2 shallow connection box and
distributionboard Although fabrication is simple, the process requires precise
management of the numbering of each panel so that the correct house is sent to
site.

Panels are made of SA Pinedimension 76mm x 38mm. All panels have an
external width of exactly 1m, or 1.5mr;, 2m,and an overall height of 2.476m.

This height can vary according to specificatifmrshigher ceiligsand may be
increased up to 3.076m high.

As per figure 8 above, each panel comprises three long uprights of 2.4m and a top
and bottom horizontal member nailed to each end plusdrdal bracing at about
260mm intervals. Steel jigs are made from welding angle iron about 30mm x
30mm with the flat side inwards and used to construct the panels to exact size.
Window frames are inserted and nailed into position leaving 25mm protruding
beyond the panel timber. A Sondor closed cell foam strip is compressed between
the panel and the window frame.

Door frames are similarly nailed into position..All wire nails to be 75mm long.

The following description sets out the manufacturing proeedtidoor and

window panels
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PROCEDURE FOR DOOR AND WINDOW PANELS
1. The full width of the wall panels (and thus the window and door reveals) is
126mm (76 + 25 + 25).

2. In order to increase the overall width of the frames to 126mm to match the plaster

reveals, sudframes are attached to the window frames.

3. These composite frames are installed into the wall panels such that the window
frames project 25mm beyond the outer faces of the timber wall panels and the
subframes project 25mm beyond the inner fagkthe timber wall panels. A
116mm x 5mm Sondor closeell foam strip (SPX 33 PSA) is glued to the outer
perimeter of the composite frame which is then fitted into the framed opening in
the wall panel. The wall panel opening is 2,5mm wider than the asitedrame,
(i.e. 2.5mm on each side of the window), resulting in a 50% compression of the
closedcell foam strip. This ensures a good waterproof seal between window
frame and wall panel. When the walls are plastered, the protruding frames
provide a terplate against which to plaster and the Sondor strips form flexible

edges to allow for movement between window or door frames and plaster.
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4. Doors are similarly treated.

Plaster - 25mm .
Plaster line beyond reveal

Door Frame Sill

Plastered cill at angle Base Plate

Figure 9

5. External openn doors must be fitted with a weather bar similar to thestwogvn,

attached to the outside of the door:

Figure 70
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6. All wall panels have sheet oMarleyunderlaysheetingon bothfaces of the
panes. The next step is to affithe Marley sheetintp both sides of the panel
with the staple gunThe sheeting theresres as a waterproofihgyeras well as
for strengthand to plaster on.

7. TheMarley sheeting isixed onto the Noggins via 1010 Staples (10mm in length,
and 10mm crown width) and pneumatic staple gassised in the upholstering
industry. The staple guns are powered by a small compressor. Two additional
strips of mesh (76mm wide) are fixed to tb# side of a Panel and serves to

overlap the junction with adjacent panels.

8. Those panels that are to receive electrical conduits will have 25mm holes to allow
the conduit to protrude about 150mm above the panel and go down low enough to
the light switd, external light fitting, or wall plug as per the house design. Four
short conduits are required near the top of the panel that will contain the

distribution board, J2 shallow connectidotx.

9. Once completed and quality checked, each panel is numioer@ccording to

position hous and placement in the wall, to ensure for easy erection on site.
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5) FACTORY DOCUMENTATION

This document contains all necessary information to start manufacturing of
Readykit panels. It furthermore contains requirements for all the tools, materials,
health and safety, manufacturing process and proposed layt necessary to start up

a factory and produce panels.

All the materials and tools listed are examples taken from the factory or a better

alternative is proposed. Any alternatives are used at your own discretion.

Raw Materials:

The following table of materials does not contain recommended quantitative, since
this is dependent on the rate of supply versus consumption which is unknown. The
rule for defining the raw material buffers is that the buffer must be equal to the

maximum estimated consumption wthin the reliable time to replenish the buffer.
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Material: Description: Sizes/purpose:
Timber Tanalith Treated Grade 5 § 38 x 76mm
Pine, Dried and Sawn
Noggins 16 (minimum) x 76mm
Tanalith Treated Grade 5 §
Pine, Dried and Sawn
Door Frames Order brm supplier Opein
door frame 895 x 2116mm (
openout door frame 895 )
2103mm for external doors.
Internal doors 870 x 2050mm
Window Frames; Swartland Customize
Winsters for Readykit pane
or alternatively WINKLIK
from Cipco (Pty) Ltd.
600mm (615 920mm)
900mm (920 x 920mm)
1200mm (1160 x 920mm)
Meranti wood from a supplier] 70 x 22 x 3000mm plane
meranti i is used on top o
doorframe to increase size
Marley Underlay Marley sheet waterproofin| Standardoll of underlay

tile membrane

Electrical Conduit piping

UPvC

25mm thick/diameter

Electrical outlet box

Standard box

105 x 105 x 40 mm

Distribution Board

Mod- 12- econb

Only one size with that type

J2 shallow connection box

Standard box

105 x 105 x 40 mm o

equivalent

Staples

Standard staples for staple gt

10/13/16mm long staples
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Material:

Description:

Sizes/purpose:

Nails

Standard for nail gun you hav

Box details of T38 & T64

Timber treatnent

Maxi Carei mahogany (o

equivalent)

51

Bitumen Paint

Super Laykold bitumen blac

Used on base plates only r

paint as a waterproofin| needed for the panels
system

Silicon Standard Black silicon fron For waterproofing corners (
penny pinchers walls In tube( only one size) t

fit sealant gun

Waterproofing Rubber foam from Sondg 115 x5 mm
Industries

Masking tape Standard 24mm to number base platg

on top of the bitumen

Spray paint

Any standard paini Red or
Black, or both

Used to mark the peels

Stencils for numbering

Custom made or bougt
numbers 1 to 9, to numbt

panels

Made out of A5/A4 sizes card

Timber/steel

Storage bins/shelves

Hand made storage bins
store the cut timber pieces.

Extra shelves or tool racks

necessary
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Material: Description: Sizes/purpose:

Glue Alcolin, Water based glu| Alcohol water proofing ultrg
(wood glue) water based glue

Screws Drywall screws 9 x 30 mm
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Tools:

Pneumatic Standard 2 Testoi t-type
Nail Guns compressed air na
gun

Fit nails 2264mm
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Pneumatic Standard air staple| 2 Raco air tools

Staple Guns| Fit staples 6 1 6. 22mm s type
22mm

Air Standard 1 No

Compressor recommendation
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Compessor | Standardi to fit| 2 pipes + No
piping your specifici Connection tg recommendation

compressor an{ use two tools a|

nail/ staple gun once
Radial Arm| Minimum blade size 1 Dewalt
Saw of 300mm
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Cross cut 700 x 525 mm ol 1

Hand saw bigger Starley

G clamps 4 7 7+ adjustablg 4 [rwin
clamps

Sash clamps 2000mm long 4 Sealey
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No

mallets 200mm long

Rubber Minimum size of| 1

recommendation

Makita

Hand Drills Standard
drill

electri

Technical File

Page34




Flat  steel Standard sétsteel| 1 se& T most| Most likely come
wood  drill important a with the drill or
bit 25mm bit buy the same
brand as drill

{Z
Craft knife Standard 2 Stanley d
Side Standard 1 Stanley
cutter/Cuttin \\ B
g pliers or »
combination
pliers
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Square Standard (500 an Stanley
measure over)
Claw hammer Standard - used Any
more for taking
nails out
Tables  or] 2440 X No
pine boards | 1220working tableg recommendation

(good quality
required though)
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Spindles for, Minimum of | 21 1 for each No

Duramesh 2000mm recommadation
and

Undertile

membrane

Toggle Minimum of 4|6 Irwin/sealey
clamps inches
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Measuring 2x5m 2 Stanley
tape
- g
L T
“~
X amount off| Dependent ol Dependant orf No
S
Leads/cords | factory size layout and plug recommendation L —
points e \
L.~/
=
: "\/" /,
N
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Circular Minimum of Dewalt
table saw 300mm blade
Drill press Standard Dewalt

With  a 13mm

capacity chuck
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Sealant gun

Standard

Stanely

Screw driver

Star and flat for

One star and fla

Bosch

set work on the factory or ideally a set -
machinery n '
[
N } ,
| | , |
Small tool Set as required
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Health and safety Equipment and Requirements:

The health and safety in any factory is very important and of a high priority. The
foll owing merely serve as a few guidelines.
that they are aware of and meet all iealth and safety requirements in terms of the law.

e Appoint a safety officer for the factory. Such a person should preferably have
completed a first aid course.

¢ A dust mask and a pair of safety goggles are to be issued to all workers, as well as
suitableclothing, i.e. overalls.

e Suitable shoes, all factory workers must have closed shoes, preferably safety
boots.

¢ All equipment and tools must have a suitable area in which to be stored, as
anything left lying around will be a health and safety hazard. Therst be
suitable working area for each table/machine etc. as to ensure people are not
working on top of each other.

e Demarcate safety zones around equipment

e Post safety signs in suitable places

e Ensure all equipment is kept in a good state of repair

e Ensureall workers are properly trained to use their equipment safegpecially
circular sawsi these units can very easily maim and/or kill workers! Be
particularly aware that loose clothing / long hair etc can become entangled in
rotating equipment and caaserious harm.

e Gloves are recommended if rough wood-fuaned) is handled

e Be careful when stacking / storing panels so as not to create a safety hazard (e.g.
toppling).

o Fire safety requirements and standards have to be met in terms of the building.
Furthermore it is a requirement to have a fire hose and fire extinguisdey
powder serviced regularly. The local fire station can be a good source of
guidance and training.

e There must be a well stocked first aid kit available and accessible in case of an

emergency/accident.
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Factory Layout

In order to ensure the best productivity and working environment with the best flow it is
important to ensure the factory layout is set out well. Therefore knowing the process of
what is going to happen in the factory isry important. All consideration in terms of
storage and movement of machinery and materials must be taken into account before the
layout is completed.

The process of the panel manufacturing needs to be considered. The wood is ordered in
and the radial/ccle saw is used to cut the right lengths, this wood is then stored in the
bins. This means most of the work is then done on the jigs and the tables. The wood is
then moved from the bins to the jigs to start assembly. Once the frame construction is
complee, the panels move across to the wrapping tables. This is where the panels get
completed. The mesh underlay and any other material is added. Also to be considered is
where the tools are to be stored as they need to be in close proximity of the applicable
table. The timber door and window frames must also be situated close to the jigs, for
when built into the panels.

The numbering of the panels, using the spray paint should be done in a well ventilated
area.

It may be decided to produce panel to stock, iclvicase a stock room will be required

and the numbering of the panels will take place just prior to shipping.

A recommend factory layout is provided below.
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Easic Layout of factory to ensure flow and productivity
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7) QUALITY TESTS

The Quiality Tests follows in the following order:

SABS Fire Resisince Test

SABS Structural and Rain Penetration Tests

Agrément Assessment of Thermal Performance, Energy Usage and Condensation

Rational Design by HMG Structural Engineers
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FIRE RESISTANCE TEST ON COMPOSITE WALL PAMEL
1. DESCRIPTION OF SAMPLE

The composite wall panal measured 2 500 mm in heighl, 2 650 mm in width and
125 mm in thicknass and is ilustrated by phatograph No. 2,

The wall panel comprised two frames of dimansions 2 500 mm x 1 000 mm and ona
frame of dimensions 2 500 mm x 650 mm. The frames were constructed with
38 mm x 75 mm "SA Pine” timbar studs, reputedly treated with "Tanalith®, Dimensions

of the frame constnuction are as given in the attached sketch, supplied by the sponsor,
willh the exceplion that the distances between the horizental studs were 500 mm instead
of 508 mmS07 mm.

The three frames were joined, with the longest sides of the frames in a vertical position,
o torm a composite wall frame.,

The composite wall frame was reputedly cladded on both sides with a glass fibre mesh
marked “Pregparm PP1337, secured to the timber frames by means of clinched nails
at 200 mm centras.

As illustrated by photograph No. 1, plaster slush was applied to the glass fibre mesh
on both sides of the panel by means of a tyrolean plaster maching,

Two layers of plaster were applied over the shush finish to an overall thickness of

25— 35 mm. The general appearance of the installed panel is ilustrated by phetograph
Mo. 2.

The first layer was cured for 9 d and the second layer was cured for 6 d.

Mha ...

Rig assebbal alle korrespondansie aan die Prasidont | Please address a2 comespondance 15 e President
T (0N2) 428-7911 Ink, +27 12 428-7011  TelekeTolox: A21I0BSA  FaksFax: (012) 344-1568
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The moisture content of the plaster at the commencement of the lest was 1,1 %.

NOTE = Information between quolation marks is as given by the sponsor,
= All numeric values in the description above are nominal.

MATURE AND METHOD OF TEST

The fire resistance of the composite wall panal was determined in accordance with SABS 017711
“Fire testing of materials, components and building elements used in buildings Par 11 Fire resistance
test for building alements’. The panel was of symmetrical construction in respect of both laces and
was thus tested from ong side only. The temperature of the unexposed face was monitored by six
thermocauples, positionad as ilustrated by photograph Mo, 2.

DATE OF TEST

18 October 1954,

RESULTS

The following observations were made during the test:

Tim
Observations

Test commencad

Emall amounts of steam were rebleased by the panel

Flaster crached a1 the lower end of the exposed side

Plaster on the exposed side bulged towards the fumace

Cracks developed in the plasier over the entre exposed side

Srnall amounts of smoke wele released by the pane

The condition of the exposed side is illustrated by photograph Mo, 3
Bulging of the expoeed ssde increased

The condition of the unexposed sida is illustrated by photograph
Mo. 4. The average lemparature of the unexposed sdo exceeded
thir inital ternperature by mare than 140 °C, The temperatee at a
singhe paent on the unexposed side exceeded the initial temperature
by mong than 180 G

The plaster on the exposed side became ditachied

Thie conditean of the sxposed side ks llustrated by photograph No. 5

Cracks developed and the panel daskened on the wnexposed side as
illestrated by photograph Mo, &

a2 Tost was terminaled

SEEER T ewold

22 &

NOTE — “Exposed” in the contaxt of this report means exposed 10 the haat of the furnace.
a2 ..

This report relates only o the samples teated and is issusd Hierdia verslag is van loepassing segs op de geloatste
subject to the condiions printed on the back of Page 1. It monstars en word uitgareik behoudens die voorwaardes op
doss not imply apgroval by the South African Bureau of i keeray van bladay 1 gedruk. Dit betekean nie dat die Suid-
Standards of tha quality andior pariormance of the commadity Alnkasnse Buro vie Standaarde de kwaliteit en'ol werkerrig-
that has bean tested. It doss not authonze the use of the B van die getoatits atkel goadheur ne. Dit vadean ok rel
Standardgation Mark e risg) o e Standasrdmecd W gabruik nie,

Technical File

Paged6



South African Bureau of Standards

REPOAT
vERsLAn Mo 653/82888/94

Suid-Afrikaanse Buro vir Standaarde

PageBladsy 3 olivan 5

NOTE — “Exposed” in the context of this report means exposed to the heat of the fumace.

42 The following temperatures were recorded during the test:
Temparature

Tirne o
min Exposed face Furmnace
A, Max. target
o 20 21 21
10 a8 r a0
20 57 62 Ta4
i) 62 T B47
40 78 a8 886
50 a7 134 820
B0 158 202 947

*Dwring the course of tha test, the temperature of the furnace
was controlled within the specified tolerances.

5. CONCLUSION

The composite wall panel as described under section 1 of this report, has a fire resistance of 80 min.
An insulation failure occurred when the average femperature exceeded the intial temperature by

mora than 140 =C.

This repcet relabtes only o the samples tesied and i ssued
subject o te condiions prnted on the back of Page 1. It
dons nol imply approval by T South Akican Bumau of
Standards of e guality andior perarmance of the commodity
that has been Wsied, It doss not authonze e use cof the
Standardizanon Mark

Technical File

PHOTOGRAPHS ...

Hiprdhe wiralag & van ioepasaing skgs op 9 gEtoetsin
monstens en wond uagenasik bahoudens die voorwaardes op
e kearsy van bladsy 1 gednuk. Dit bateken nie dal de Suld-
Adnkannss Buro v Standaarde dis lowalieit en'ol werkvemy-
tinsg) v che gedoatate artiked goediewr mie. D verleen ook nie
e reg om Sie Siancaarcmerns e gebruk nie.
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6. PHOTOGRAPHS

No. 3
This report relates only 10 the samples tested and is iasued mm:-mwmgsoptm
sbject 10 e o printed on the back of Page 1. It monstors en word uligeraid die voor
dogs not imply approval by the South Afncan Bureau of a.w:ymumyxmkmbomnmwa-sw
Standards of the quality andor parformance of the commodity Afr Buro vir Standaardk &Mmumw
that has been tested. It does not authorize the use of the #ng van dw g artko! . Dit verdesn ook nie
Standardization Mark dongmawmnwm
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No. 4

/904&

JJ du Plessis
HEAD: FIRE ENGINEERING DIVISION

for PRESIDENT

M-vdomtaousvmmpumgabqsopéom

This report redates only © the samples tested and i Issued
subject 1o the conditions prnted on the back of Page 1. It s on word uilgy dr voor
doas not imply spproval by the South Afncan Bureau of dowwwnumyug.auuouumnmmmsm
Standards of the quality and/or park ofthe = Buro vir Standaarde die kwalitelt en/ol werkverng-
that has been tesied Ildounolumoﬁzohouuolmo g van die g artilel goadieur ke, Dit verioan 0ok nie
Standardzation Mark d-ngomdo&mm«kugoermkm
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Thesh fefece® SPLATSS S0y 10 T SEeRCrte SAMObR) AN A R3eCERO RaTe O
ooes POl imply SABS approval of T Qualty and'or peromance of T demis)
in geastion and the last resdlts 9 nol appfy to any Emiar Bem that has ok
troon tonted, (Flasder atac 15 the complets condions printed on the back of oft-
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STRUCTURAL AND RAIN PENETRATION TESTS

1. INTRODUCT 0N
At the request of Headvkit Housing a  36m? housing unit
constructed on Stand TOD3 Cape Showgrounds, Goodwood, was
evaluated for structural stability and rain penetration
properties,

Z. DESCRIPTION

2.1 The walls were constructed of 1000 mm wide timber Framed
panels 2500 mm high. The panels were fabricated with treated
timber of nominal dimensions 76 % 30 mm. The LOOO mm wide
pancl had o vertical support at 300 mm and horizeontal
bracing.

2.2 The Hmber frame was covered on both sides with a firbreglass
membrane "Texaran B11/54°

2.3 The glassfibre membrane was then given a splatter plaster
coal with a hand operated slush machine.

2.4 After drying, a twe-coat lime/cement plaster was applied to

a noeminal

completion the walls

Appearance .

thickness of 20 -
thickness 76 mm is formed between the twe plaster coats.
have a

25 mm. A cavity of noeminal

On

conveptional plastered wall

2.5 Where applicable

Fig assebliel ade kormespondenss aan die President / Plaase addriss all corespondence 10 1he Prasident

T (021) BBR-5511 Int 427 21 GES-S511
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2.5 Where applicable the electrical wiring was contained within
the cavity,

2.6 The roof structure and covering was conventional .
3. BATURE AND METHODS OF TESTS
d.1 Structural Strength and Stability

These tests were carried out in acecordance with the Agrement
Board of South Afriea, Booklet ne Bl lrevised in 1986) -
“"Performance criteria and minimum requirements  for the
assessment of innovative methods of contruction.

3.1.1 Sandbag impact test [(soft body].

3.1.2 Steel tool impact test {hard body).

The test was carried out in accordance with the Lest details
contained in Subrule KK17 fo Part K, wWalls, of SABS 0400 -
1830 : Code of Fractice for the applicatien af the National
Building Regulations.

The Cape Town area where the structure was erected has a mean

annual rainfall and hourly mean wind speeds as given in Table
1.

TABLE 1

RAIN PENETRATION - TEST CRITERIA

MEAN ANNLAL HOURLY MEAN MINIMUM TEST
RAINFALL =* WIND SPEED # PERICD

lE [ mm & im/Ss] L{hi
BOG = 1004 F4i 15

* As defined in SABS 0400 - 1990, Part b,

4. Results
Tris rapodt redyies o the samplas tested and is issued Higrche worsiadg S van 100pASSNG Slogs Op O pelcElsin
mﬂumﬂﬁuwmuﬁmuml.n mmwmmhmMWsm
doss rot imply approval by the Scuth Afncan Bureau of ot oparsy wan bladsy 1 godruk. Dit beteken nie dat dee Suld-
Siandands of the qualty and'or parfarmance af the commadity Adricagnse Buro vie Standagrdn de kwalteit enol wirkoaanrig-
tha! has boen Tegied. Il do0s nol aulbande He we af 1ho g wan die geloatste atikal goedoaur ni. Dit vesriean ook nig
corification mark, ik fig om e sortisoringsman ba pobruik nie

Technical File Pagebl



South African Bureau of Standards

:E;gf:ﬁ Mo, 671/ BIEEE/ 9

Suid-Afrikaanse Buro vir Standaarde

Structural tests - Impacts

.1 SANDEAG IMPACT TEST (SOFT BODY IMPACT) - ON THE FRAMELINE

HEIGHT OF REQUIREMENTS FOR RESISTANCE
SWING OF OF WALLS TO IMPACT DAMAGE BY RESULTS
SANDBAG SANDBAG
1| 00 mm Without causing appreciable No sign of

®*=[ 265 Joulel
deformation
2 Impacts

cracking or permanent

cracking,
deformation or
digsplacement

1 300 mm
¥(412 Joule)

2 Impacts

Without causing collapse

Only hairline
cracks visible.,
No sign of
deformation or
displacement

Sy
¥ Energy eguivalenis.

NOTES:

Al The impacts on the line of the frame was carried out 1 0OuUd mm
from the door opening leading inte the living room area. The
frame alse contained a metal window,

Bl Xo c¢racks were cbserved ocutzide at the point of impact.

C)l A hairline crack

“0,2 mm and

130 mm was visible between the

bottom of the window [rame and the door on the outside,

D) Minimal hairline cracks of 0,1 mm were visible on the inside

along the frame

repant relabes only 10 the sampies 105ied and s isswed
poct 1o thé conddons printed on the back of page 1. It
nol imply approval by the South Alvican Bureau of
Standards of the guality and'or parigrmancs of The commiadty
that has been tesbed |t does not authotize the use of the
cortification mark.

2

{

Technical File

Line and under

the window.

4.1.2 Sandbag

Hierdie verslag (8 wan toepassing slegs op die petosie
maorstars 60 word uigereik Behoudens ds voorwaardes op
die kmersy van blacsy 1 gedruk DIt batekon nie dat die Suid-
Alrikaansg Bure v Standaarde de kwaliteit an'ol werkverrg-
1ing vian die getoetsis Anikel goedkeur e, DI warkeen ook e
i rig G dib SEARENAGEMEK 1B GBI A0,
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RESULTS

Ne sidn of
cracking,
deformation or
displacement

1.1.2 SANDBAG TMPACT TEST (SOFT BODY IMPACT) - BETWEEX FRAMING
HEIGHT OF REQUIREMENTS FOR RESISTANCE
SWING OF OF WALLS TO IMPACT DAMAGE BY
SANDBAG SANDBRAG

900 mm Without causing appreciable
¥ 265 Joule) | cracking or permanent
deformat ion
2 Impacis
1 400 mm Without causing collapse
¥ 412 Joule)
” 2 Impacts

Only hairline

No sign of
deformation or
displacement

cracks visible.

¥ knergy egquivalents.

NOTES:

Al The

impacts between

gable end of the structure.

framing was carried out on the

north

Bl No sign of cracking at paint of impact on the outside of the
structure.

€1 Minimal hairline cracking <0,2 mm occurred on the inside.

4.1.2 STEEL TOOL IMPACT TEST (HARD BODY IMPACT)
! HEIGHT OF REQUIREMENTS FOR RESISTANCE
' SWING OF OF WALLS TO IMPACT DAMAGE
TOOL BY STEEL TOOL RESULTS
After two blows with the Lecal
70 mm steel tool apparatus, the indentation of
wiall surface must not be “<1:;5% mm an
*(7,9 Joule) | punctured, nor must it be surface. No
indented or lecally sign of
displaced by more than 3 mm deformation,
displacement or
cracking
®

Energy equilvalent.

This report relates only i the samples tosted and is Esued
subjiecl 1o 1he condiions printed on the back of page 1. I
does mod imply apgroval by the South African Bureau of
Standards of the quality and'or parformance of the commadity
that has been tesied. It does nol authorize the uee of the
ohrtificatan mark.

Technical File

Higrde vorslag 1s wan loopassing segs op die poloatste
monstars en word usgenaik bahoudens de vooraasrdes op
it lopgrsy van bladsy 1 goedruk. Dht betasan nie dat die Suid-
Adricaanse Buro vir Standaarde die kaalitell en'ol warkvarrig-
ting wan dir gatostsle atikel goedaeur nie. Dit vereen ook nig
dia rag om die sertilisoringsmank b pabauk rie,
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4.2 HalXN PENETRATION
TEST TIME 1
SURFACE TREATMENT LAPSED RESULTS I
OF WaLL TESTED
HOLURS
I'wu coats ncr:.l'ln- 15 No sign of damp or moisture
I"}asmn x 199 penetration through walls or on
paint floor level
¥ 24 No sidn of damp or moisture
penetration through walls or on
floor level
=

After the 15 hour reguired test period, the tesl was continued to
the maximum period specified in Subrule KK17 of SABS 0400 : 1990,

5. CONCLUSTON
3.1 Impact tests - Structural Stability

The walls of the structure as tested by the Bureau exceeded
the requirements sel by the Agrément Board in respect of soft

and hard body impacts.
a1 Rain penetration
The wall tested, =atisfied the requirements for all areas

stipulated in Subrule EK17 of
Fractice for the
Regulations.

S5ABS 0400
application of the

1990 Code of
National Building

W Kk COPE

CIVIL EXGINEERING

WESTERN CAPE REGIONAL OFFICE
for PRESIDENT

This repon relates only 10 e samples teated and i ssued
subfect 16 the condiions printed on the back of pages 1. It
deas not imply approvel by the South African Bureau of
o tha guality and'ar perarmancs of the Commagty
t bl Dean tembed. It does no! authorze the use of the

H
i
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Higrd varslag 15 wan toepassing slegs o0 die peloatsie:
monstars 80 ward uigerelk bahoudens de vooraaandes op
dig keersy van biadsy 1 gedruk. Dit baleken nie dat die Suld-
Alrikaanss Burg vir Standaarde die wwalteit en'al wernowarrig-
ting var dis gatoetsle aniel goadwaur nie. Dit varean ook nie
gl reg om di Batifaanngamark 18 GobnK ra.
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innovative construction product assessments

(BA 810)
24 September 2003

Mr Mike Hill

Readykit Housing (Pty) Ltd
P O Box 335
PAARDENEILAND

7420

Dear Mr Hill

READYKIT PRE-FABRICATED CAVITY WALL BUILDING SYSTEM:
AGREMENT ASSESSMENT OF THERMAL PERFORMANCE,
ENERGY USAGE AND CONDENSATION

As requested by your consulting engineer in his facsimile dated 18 September 2003 we
have assessed the thermal performance of the Readykit Pre-fabricated Building System
using our current thermal performance simulation programme and report as follows.

1. SUBJECT OF EVALUATION
The Readykit Pre-fabricated Building System consists of:

e 200 mm deep x 350 mm wide cast in situ concrete strip foundations with 190 mm
wide concrete block foundation walls,
75 mm thick conventional concrete surface beds,
three walling options, as follows:
= wall type 1: 76 mm x 38 mm SAP timber frame finished on each face with a
23 mm sand-cement plaster skin
= wall type 2: 76 mm x 38 mm SAP timber frame finished on the internal face
with 12,7 mm gypsum plasterboard and on the external face with a 23 mm
sand-cement plaster skin
= wall type 3: as for wall type 2 above but with an additional external brick skin
built up against the external plaster skin
e conventional roof construction without ceilings but, in all cases, with polyethylene
bubblefold (such as Alucushion) laid between trusses/rafters and purlins, and

Agrément ... Fit for purpose/Doeimatig/E loketse morero/
E siametse morero/Ho lokelse morero/injongo e balulekileyo/E lungele umthetho
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»  roofs clad in conventional steel roof sheeting.

2. THERMAL PERFORMANCE

The likely maximum indoor temperature in summer in Cape Town, [Durban and
Johannesburg, and the energy required o maintain a temperature of 16°C in winter, in
Cape Town and Johanneshburg have been assessed for Readvkit Svstem dwellings:

that are orientated true north

with an overall area of 33 m*

with a total window area not exceeding 15% of the floor area
with a pitched roof,

8 & @

The assessment has been camied out for Readyfit System dwellings erected wsing cach of
the three walling types.

21 Summer thermal performance
Table 1 shows the comparative maximum indoor air temperature (“C) in:

+  Readvkit dwellings described above,
® 341 m’ steel shack with walls and roof of unlined profiled steel sheeting erected on a
concrete surface bed,

in terms of the number of degrees C u?cwe or below the maximum summer indoor
temperatures that will occur in a 53 m” standard brick house (SBH), as shown below, of
similar size, orientation and fenestration, and constructed of 230 mm thick brickwork,
plastered internally, with a concrete floor, and a sheeted roof that has a ceiling without
insulation.

Technical File Pageb6



Table 1
Comparative summer thermal performance

Tamparature Readykd Pre-fabricated Cavity Wall Dwellings “,T,.:"
*C abowe ar
below SBH wall Type 1 wall Type 2 wall Type 3 e cailing

ct|o|sler|o|sjer|o|d|er|D]|

) R — N EEE— —

. - 1
7 . ]
77 //(,ﬁw/, 77
_Standand [N A —_
bk house ] -
) |
E ‘ B
ES ] I
- --
z
10
GT Cape Town
O Dawkan
4 Johannasbueg
———————— —_—— This lne exdcabes. the i T 1=
il vl QiR e saETHTEE N @ siandard brice houss n
aach ol Bw clrlial lnled
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1.1  Winter cnergy requirements

Table 2 shows the calculated relative energy requirements for Readvkit dwellings and the
steel shack. These are shown in terms of the factor by which the energy requirements
differ from the energy required to maintain the standard brick house (SBH) at the same
temperature {16 “C) throughout the winter months in the same region. Durban is omitted
from this table as heating in this region of South Africa is not an issee,
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