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WELCOME TO POLYSTEEL®

Thank you for choosing PolySteel Forms, the leader in the Insulating Concrete Form (ICF) Industry
worldwide since 1978. The Forms you haadected have been designed and manufactured to

meet or exceed the strictest standards in the building industry. Your decision to use this innovative
product reflectsacommitment to quality construction, energy efficienanda safer

environment. By fdbwing the proper installation, bracing, and concrete placement (pouring)
procedures you will be able to buildrly sustainablé?olySteel structure that witiot onlylast

for generations to coméut continue to pay back energy saving efficiencies &mhenew

occupiet

This Installation Manual has been prepared for the sole purpose of assisting in yous ffowild
the best structure possiblé’he installation procedures outlined have been develofseth the in
depth knowledge of our product desigrs and engineers aritie wealth of experience gained by
the numerous builders, contractoesnddevelopersvho have used PolySteel Forarsd to ensure
that by following the simple procedures laid down in this manual itheilp you build a PolySteel
strucure of which you can be proud@here are recommended procedures for each stage of the
construction process, along withusefulTips and Techniquesection at the end.Consequently,
we urge you to read and study the entire manual before you begin usintyBteel Forms.

COMPLIANCE WITHHE BUILDING REGULATIONS

PolySteel forms havieocal AuthorityBuilding ControlLABC3¥ystem approvalCert No. 3217-

7113 for residential buildings up to four storeys in heiglRolySteel also haBBA Certification

(CGert N0.11/4811) which isatechnical approval certificate for construction thatimsernationally
recognsed. We feel strongly about the importance of constructing quality projects in accordance
with all applicable building standards and codes. The pioees in this manual are designed to
help you to complyvith these codes and regulations.

CurrentLABCand BBAcertificates anddocumentation can be found on our website at
www.polysteel.co.uk

PolySteel UK Ltd 2 Version 1.7
Tel: 08703 822229 March 2011
www.polysteel.co.uk
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SCOPE AND APEAITION

This Installation Manual has been prepared under the assumption that the installettbadexd
PolySteel training and hashasic knowledge of construction and it is not intended as a substitute
for that knowledge. The procedures outlined for theper installation of PolySteel Forms are
current as of the publication date and may have been updated since then. Accortiesgsy,
procedures should be considered as guidelines oahd should baised as reference alongside
training received byPolySteéUKat their Introduction to Installation courses

ASK FOR HELP

If you have any questions, or need additional information about our products or procedures,
please don't hesitate to ask. Our offgare located in Cheltenham, Gloucestershire, our web site
is www.polysteel.co.ukand our telephone number i98703 822229. We will be happy to assist
you in any way we can.

If used properly, PolySteel Formmasn prove tagive you the strongest, safest, and most emer
STFAOASYUG o0dzAf RAY3 GKIG Y2ySeé Oly o0dz2od tftSIas
sure, you will never want to use any other building system again. We thank you again for selecting
our products and services and for helping us in our effrtBuild a Better World with the best

building material available for the walls of yduuild project.

29Q0w9 . !'L[5LbD !' .9¢¢9w 2hw[5

As our world becomes smaller, our human and environmental interdependence becomes more
clear and our need to respect eaother and our natural world more critical. PolyStesl

committed to working with our fellow citizens, in reverence to all of creation, to improve our
quality of life by improving the quality of the shelters we build, the lives of those involved in the
process, and the environment in which we all live, work, and play as we strive to become better
human beings. We are committed to leaving the world a little better than we found it so that
future generations have an unfettered opportunity to do thame.

WE'RE BUILDING A BETTER WORLD

PolySteel UK Ltd 3 Version 1.7
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THE POLYSTEEL FORM

PSI 460652 Form Form cut away to show furring stripsid a representation of
concrete between the two EPS walls

Our PolySteel PED00 Series Flat Wall Forrmsdeof toughconstruction graé super insulating
polystyrenewith steel ties which hold the twmsulating sides apart tiorm acavity for the

concrete core which is 150mm or 200mm wid&ll PolySteel Forms have an integral tonguneh
groove design, which locks the forms togetheridgrassembly and provides a continuous barrier

of insulation for the finished wallOnce the PolySteel form has acted as formwork for the
concreteit will then continue to serve its second duty of providing a very strong high thermal mass
super insulatedvall which has integral furring strips secure attachment of wall coverings, stud
walling, appliances and cupboards etc.

The furring strips are recessed 12mm below the surtateidentified by two vertical grooves in

the insulation face every50mm a centre. In the completed wall system, each welded furring

strip is rigidly anchored to the concrete by the galvanized welded steel tie. Self drilling and tapping
screws, are used for attaching any type of interior or exterior wall covering to thess etrip
alternatively the strips can be drilled to accept self tapping screws. Plasterboard, decorative
cladding, render, brick or stone veneer for example can all be applied to PolySteel Forms to
achieve whatever finished look you may desire.

Thetable bdow provide important technical information about dimensions of the -#®&I0
System.

Form Description Height Outside Outside Sq mtr. Forms filled
Length Width outside wall | per mtr3
area concrete
PS146002 | 150mm straight | 600mm 1200mm 280mm 0.72n% 9.2 forms
PSI46902 150mm corner 600mm 1360mm 280mm 0.81m?2 10.2 forms
PSI48002 | 200mm straight | 600mm 1200mm 330mm 0.72m2 6.9 forms
PSI48902 | 200mm corner 600mm 1460mm 330mm 0.87m2 7.2 forms
PolySteel UK Ltd 5 Version 1.7
Tel: 08703 822229 March 2011
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/1 PSI-4600-2-65 150mm Straight Form - Full Size
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THE POLYSTEEL FORM cont.

/1 PSI-4800-2-65 200mm Straight Form - Full Size
INEE

e D SECTION A
FRONT ELEV, i :
et
x ~{
: 5 |
: : 3
Bl |
(B
2 A M =
: 8l |
& Bl !
b gl
H : I
e
1200reen
1‘
PLAN (AN (B} e
L —_ B ® p—=n
serLrusANG TE  (fTH
) 1%0mm ) iS0mm | iSOrm | 1S0me | (SOme | iSOmey | $90mes 75 : \""L
gy e e e L
p—p RIS R — =2 s {
c —
IENEE : |
glls & g g g l
1
o 3 | T
== !—E—!ﬂ - B = l I '
= T s
e,
Cewr
PolySteel UK Ltd 8 Version 1.7
Tel: 08703 822229 March 2011

www.polysteel.co.uk



PS14000 Installation Manual

THE POLYSTEEL FORM cont.

/17 PS-4890-2-65-L 200mm Left-Hand Comer Form - Full Size
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HANDLING POLYSTEEL FORMS

Proper handling and storage of PolySteel Forms is necessary to prevent damage or deterioration
and ensure that you are installing fornrmsgood condition. PolySteel Forms are typically delivered

in packaged bundles. The bundles are secured together with the tongues and grooves of the forms
locked together and bound with a clear plastic stretch wrap. The top of the bundle may be

covered withan opaque UVesistant plastic sheet on a pallet. They may arrive on an enclosed

lorry, direct from a manufacturing facility, or in partial loads on a trailer from PolySteel stock.

Bundles may be manoeuvred by hand within an enclosed trailer armdtta@sported with a
forklift, hand truck, or lifted by two to four people.

STORING POLYSTEEL FORMS

Always keep your PolySteel Forms wrapped and stacked together until you are ready to use them
so that the wind will not blow the lightweidghunits around. It is also much easier to haul the forms

to the jobsite while they are still bundled together.

If you are storing PolySteel for more than several weeks it is preferable to store them under cover.
hiKSNBAA&S (KS & dzy Heformssand Nikn&ham fom & brighBEwhite tola Singi
yellow colour. Storing them under roof is best, however, you can cover your bundles of PolySteel
with a tarp or other type of opaque material. Just be sure to tie down the tarp securely to keep

the windfrom getting under it.

If you are unable to keep the forms covered, and they become discoloured, it is not a serious
problem. After they have been installed and filled with concrete, it is relatively easy to brush off
the yellow oxidation with a stifflmom and then rinse the residue away with a garden hose.

You may also use a powemasher to achieve the same result. You must, in any event, remove this
yellow oxidation if you will be gluing or bonding wall finishes to the forms, as it will interféine wi

the bonding process. To test for oxidation, rub one hand across a form and if your hand is covered
with a chalk powder you must clean the forms before bonding anything, such as render,
waterproofing, etc., to them.

PolySteel UK Ltd 10 Version 1.7
Tel: 08703 822229 March 2011
www.polysteel.co.uk
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RECOMMENDED TOOLS AND SUPPLIES

Thefollowing list will provide you with a basic set of tools that are essential for installing PolySteel
Forms:

BASIC TOOLS
Checklist for materials and tools for jobs

MATERIALS

1
il

T

Check Form delivery schedule, load up special order forms from storage

Cansof foam adhesive (1x can for every 25 x forms) Foam cleaner (1x can for every 10 cans
of foam)

PolySteetlips (2x clips per form) if required,

Self tapping screws 50mm x 8 (60 for each full height corner or tee and 10 for each brace
used)

Brown plugsand No 10 screws 2.5 inches long to fix base of braces to slab

VBuck lengths or premade into windows / doors, (2x outside 90deg insert and 1x inside 90
deg insert for each 90deg corner using VBuck

VBraces (VBuck not to have a space more than 450mrengihl of EPS insert for each
opening to be cut accordingly (to help reduce cold bridging)

Builders strapping, plastic Kwik ties, various timber, nails

PRE ORDER

il
il
il

Simpson hanger sets
Rebar, waterproofing and drainage system;lvar bender

Pre order: 290deg bend for concrete pump hose with 5inch to 3inch reducing hose for
outlet end.

SAFETY

T

T

T

Ear defenders, goggles, gloves, bootssisijacket, hat, dust masks, first aid kit, eye wash
kit, warm clothing

Mobile phone, sun protection cream, other P@Ersonal protective equipment), foam
cleaner for clothes

Reechcraft Platform bracket, Safety rail, site safety baards

TOOLS

T

T

1
1

Foam guns (1x every 200forms), power braces, hand saws, crow bar, rasp trowel, concrete
trowel, hacksaw and spare blades, p$ibard saws, sledge hammer

Snips, pliers, screwdrivers, hammers, mallets, masonry drills to suit rawl! plugs, drill bits,
craft knife

Kwik grips, tie wire

Transformer 240v to 110v and extension lead, vibrating poker 110v, hot knife (1x every
500forms)

9 Drill / saw pack with batteries and charger, hex head attachment for drill to hold spinners
PolySteel UK Ltd 11 Version 1.7
Tel: 08703 822229 March 2011
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RECOMMENDED TOOLS AND SUPEdrES

1 Disk cutter and disks (110v), reciprocating saw blades

1 Torch with batteries, spade, sweeping brush (hard), sweeping brofth, @ustpan and
brush

MEASURING

1 String line, chalk line and spare chalk, large framing square, marker pens, spirit level large
and small

1 Universal tape measure, site measure tape

EQUIPEMENT
1 Transport and trailer (insurance),
1 Steps, ladders, stagg, scaffold boards, strengthening boards 2440 x 600mm (2 per
building corner and one for each tee section), strengthening boards 600x 600mm (6 in case
of blow out)

Top angle iron rail and ties (to keep top of forms straight during pour) if req,
Corner srong backs 8ft or 10ft, straight strong backs 8ft or 10ft

7-11ft braces (1 per strong back and 2 per building corner)

Scaffold boards for the bracing

= =4 -4 -2

PolySteel UK Ltd 12 Version 1.7
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POLYSTEEL FORMS PRODUCE STROWNOER

PolySteel Forms provide the ideal comatiis for curing concrete. This allows the concrete to
achieve the greatest possible strength, creating a PolySteel wall that significantly out performs
traditional construction methods.

Concrete is made possible as a result of the chemical reactiegmoét and water. This reaction,
called hydration, requires time and favourable conditions of temperature and moisture. Water is
required initially to begin the process by making a cement paste. Once the compound is formed,
hydration starts and continues &sng as moisture remains. The process stops when moisture is
removed by heat and evaporation, but can be restarted again by adding moisture, even though
this is undesirable.

The chart in Figure 1.1 shows the compressive strength that is formed undeuyaonditions of
hydration. When the hydration process is controlled for the first 28 days, that is, when moisture is
continually available in the mass, 100 per cent of the designed strength of the concrete is
achieved. This is the standard applied toghooncrete mix designs, e.g., a 17.2 N/sq mm is
expected to achieve this strength when it is cured under these conditions for 28 days. If hydration
is allowed to continue beyond that point, the strength of the concrete actually continues to
increase, exaeding 125 per cent of its design strength after 180 days. However, notice also in the
graph that the full strength of the concrete design mix is not obtained if improper methods of
curing are used.

This chemical action in the concrete mix can be sustairby:

1. Keeping the concrete wet 24 hours a day, using water and hoses.

2. Applying a curing compound or a cover over the concrete, trapping the moistiting.

3. Covering the concrete with hessian, which is kept constantly wet.

4. Covering the amrete with fresh hay, which is kept wet. This method also helps to
Insulate against freezing.

5. Forming the concrete with PolySteel.

PolySteel UK Ltd 13 Version 1.7
Tel: 08703 822229 March 2011
www.polysteel.co.uk
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POLYSTEEL FORMS PRODUCE STROWNOEE®ONt.
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As you can see, the salbntained environment craed by the PolySteel Form provides the ideal
conditions for hydration to continue up to, and beyond, 180 days. This creates a compressive
strength in the concrete that exceeds 125 per cent of the designed strength provided by
conventional concrete curingiethods, and as much as 50% stronger than concrete placed in
conventional formwork.

POLYSTEEL FORMS PRODUCE STRONGER WALLS

Wallls constructed of PolySteel Forms can easily be designed to provide shear wall strength of up
to 1,350kg to 15,000kg per linearetre. This shear wall strength offers significant advantages in
severeweather and higkseismic areas. Properly designed PolySteel walls are also capable of
withstanding winds in excess of 300 miles per hour.

PolySteel UK Ltd 14 Version 1.7
Tel: 08703 822229 March 2011
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PREPARATION AND PLANNING

This manubhas been prepared under the assumption that you have a basic knowledge of
conventional construction methods, techniques, and terminology. Advance planning and
preparation during all phases of the construction process are key factors to your succesgrin o

to get a good start on your PolySteel project, there are some basic steps you should take that will
help you get off on the right foot. Estimating the materials you will need to complete the PolySteel
portion of your project, having the proper toolsid supplies in hand, and an understanding of the
terminology and techniques that are unique to our product, you will be better able to handle the
on-the-job requirements that come with any PolySteel construction project.

CAUTIONIf you are initially worlng with a set of plans designed for a framed wall that is not as
thick as a PolySteel wall, you should consult with PolySteel, or your designer, to ensure that you
take into account the additional wall thickness and square meterage that will be added to t
structure you intend to build.

ESTIMATING BASIC MATERIALS

Some of the materials and supplies you will need for your project are unique to the installation of
PolySteel Forms. The dimensions and layout of your plans will help determine the number of
forms you need, the amount of adhesives or clips to put them together, the rough opening
forming material, rebar, and concrete. PolySteel have a computer program to help in this process,
however, the following worksheet and formulas should guide you in #sds of this process. In
addition to the forms, concrete and Vbuck are included in the Basic Material Estimating
Worksheet that follows, your estimating process might also include:

Item Estimated Quantity

1 Foam Adhesive Approximately 1 can per 25 forms

1 PolySteel clipsTwo clips per form (optional)

1 Framing timber If VBuck is not used, you may need treated owiglpped timber to build
your window bucks as per Section C in the Manual.

1 Rebar Saddles as required by design, Electrical Zip Ties agde@2imm PVC pipe to
create one 32mm ring for each vertical rebar dowel (should dowel bars be used)

1 Be sure to consult with PolySteel for any other items you may need.

PolySteel have created an estimate sheet to help in assessing the quantity of nsategiared

for each project. PolySteel will be happy to take you through this sheet or to assist with

estimating the quantities if you kindly supply scaled drawings to work from.

t2f{GSSt INB Fftaz2 Fo6tS (2 LINROARSuUiresyduvodzAi O1 O
input the area of the walls you need served by PolySteel forms and the spread sheet will provide
YIye 2F GKS FyasgSNR F2NJ GKS YFGSNARIfa NBI dzA NB

A

0dzZAf R GAYS 3IdzA RSDStdelBrequegtt Af I 6t S FNRY t
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ESTIMATING LABOUR

The following table (Figure B.3a) is presented as a guide for estimating the labour costs of a
PolySteel project. It was developed from input we received from our experienced distributors,
builders, and homeowers, in addition to our own experience. This table gives you the

approximate number of forms one person can install in one hour. This includes layout, stacking up
the forms, bracing installation, installing and tying rebar, placing concrete in the wall, an

removing the bracing after the concrete has set up.

By knowing the relative complexity of the project and the amount of experience your crew has
with PolySteel Forms, you can consult this table to estimate how many forms pehowarcan be
completed.When you divide this number into the total number of forms to be used on the
project, you can estimate the total number of maours required. Please note that these are

guidelines only! Your actual mdg2 dzNJ NBIlj dzZA NEYSy Ga Yl & @bitye RSLIS)
and efficiency.

MAN-HOUR ESTIMATING TABLE

MAN-HOUR (“MH”) ESTIMATING TABLE
Crew experience with PolySteel forms

Complexity of No Previous Some Completed 4+

Project Experience Experience projects

Simple Design (4 4 Foms/MH 6 Forms/MH 7 Foms/MH

comers with few

openings)

Average Design 3 Forms/MH 4 Forms/MH 5 Forms/MH

Complex Design 2 Forms/MH 3 Forms/MH 4 Foms/MH
PolySteel UK Ltd 16 Version 1.7
Tel: 08703 822229 March 2011
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STEMBY-STERPNSTALLATION PROCEDURES

The following is presented in the order one would expect a tytoaSteel project to be
constructed. We start with the footing for a typicbovegrade wall and progregdbrough the
installation process reaching all tivay to the roof line, identifying the important practices to be
considered aeach step. We then cover specific considerations for structural foundation
applications.

It cannot be emphasised enough, theshefits to be had from careful planning and running of a
clean and safe site. Making sure that the build is scheduled and deliveries are matched with the
rate of build, the correct tools and equipment is on site when its needed, that tidiness is of
paramount importance along with safety and staff welfare and that after each procedure there

is a clean up before starting theext procedure.All of these efforts will ensure a payback many
times more than what they themselves cost and will ensure a job thatyzersonally are proud

to put your name to.

While some procedures may apply to different phases of yauticular project, we have tried to
identify and address specific topics atwhsiderations that fall in this sequence, with cross
references wherappropriate. Your PolyStetdamis your best resource fadditional
documentation and insight into local building practices and shbeldalled upon to assist in
applying these procedures whenever you ndwdp.

TAKE THE TIME TO DO IT RIGHT

It sometimes seems that many aspects of construction have remained the same for decauss, if
centuries. However, the standards and practices that apply to our industry have, istésaudily

continued to improve as new products and building systems are introdandgroven in the

field. In addition to various field and structural improvements, the recent@nagnatic increase in
a20AS0eQa ol NBySaa 2F GKS A YLwébein®d tied (i NHzO( A 2
environment, has further accelerated tlaeceptance of new technologies armbilding practices

over the past few decades.

The successful implementation of change in the construction industry is critically dependent on
success in the field. With repeated success, new technology and techniques @recadily
accepted, codes change to reflect the improvement and, before you know it, what wasience
and different becomes the standard in the industry. AccordirgblySteel UKoelieves strongly in
the application of proper planning, due care, coderopliance, and aconscientious approach to
every aspect of building with our productdVe have a greatespect for those who pioneer new
technologies and open their mind tecognisevhen a newand potentially superior, standard
comes along. We also remaiommitted to continuemproving our own practices and procedures
to help ensure our place as a respected memiifethe construction industry. We respectfully
request that you do your part by taking the tin@do it right the first time, and getting thedfp

you need to make your PolySteel projecteample of the way all structures should be bodtv
and in the future.

PolySteel UK Ltd 17 Version 1.7
Tel: 08703 822229 March 2011
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CODE COMPLIANCE

The design tables, installations procedures, and recommended practices in this manual have
been prepared to be in copliance withBBACertificateN0.11/4811& the current Building

regulations for England, Wales & Northern Ireland and have in the majorityABBC System
Approval. This will help ensure a smooth relationship with the local building inspectors and other
professionals and authorities that may be involved with the successful completion of your project.

Please consult our web site, or your PolySteel representative, for the latest versioiroly&teel
code compliance reports.
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CONSTRUCTION OVERVIEW

This Manual provides you with specific details to guide you in the construction oPgiyBteel
project. To help keep your work in perspective, the following overview shouldyloelp
understand the 10 basic steps in the constro process that will apply to eveproject you may
have. Keep it simple, pay attention, and set a consistent standard, ana/iiidae successful each
and every time you choose to build with PolySteel.

For more detailed information, refer toABC(LocalAuthority Building Contrgldrawn details
available as individual downloads from our website www.polysteel.cgagkle numbers are
indicated below).

1. Footings and Slab&ay a standard level raft slab or foundation (trench or block), adduhgre

if advised by your structural engineand install a dpm/dpc as required, alternatively use a
waterproof concrete mix. Mark out the walepgmeter using string or chalk. Where a basement is
constructed, the outside wall can be made waterproof by externalyedag the wall with

waterproof material leading to a suitable drainage system and/or using a waterproof concrete mix
design in the PolySteel formwork, again with arrangement between the wallleodslab (refer

to drawing 02/DETO01)

2. Placing Formsart at the corners. Secure the first course of forms either with low expansion
foam or by wet setting. Place subsequent courses in a stack or running bond, securing with foam
and clips. Install service and ventilation ducting through walls as you go.

3. Window and Door OpeningdJse Vbuck to easily
form door and window openingand stop ends.
Additionalbracing inside the openings will be
required during the concrete pour (see stage 4).
Through wall ducts for ventilation and services are (@
be put in plze at this stage before the concrete ‘
pour.(refer to drawing 07/DETO02 to 06)

4. BracingReechcraft corner bracing should be fixe
externally as soon as possible to keep walls plumb
and in position. Fix straight braces internally evegito 2.1 mtrs abng the length of the wall as

you continue up. Check the wall remains true and after pouring with lines and levels and adjust as
necessary turning the bracing leg to bring the wall in or out of plumb.

- |

5. Steel Reinforcementt is usually only necessany tise steel reenforcing bars in basements
and other retaining walls or when the building is over four stories high. Always use a structural
engineer to check and specify the-eaforcing requirements for your project.
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CONSTRUCTION OVERVIEW cont.

6. Concrete Placement (Pouringinsure walls are straight and plumb allowing enough time

before the concrete arrives to make any last minute improvements or adjustments. The standard
PolySteel concrete mix is a pumpable C30 strength with round 10mm agg@ghhaving a

slump of 150mm, and should be used through a delivery hose reducing from 5 inches to 3 inches
having a double 90deg bend in line to give improved control over the concrete flow. Concrete mix
designs may be varied for different applicatieg Strength, compaction, permeability etc which
may change the flow characteristics and exerted pressures as it is poured. It is always better to
place extra support to compliment the bracing, such as plywood panels etc where necessary if
unsure, until he pour is completed.

7. FinishingAt the end of each pour the concrete can simply be left to set before the next pour or
leveled and prepared for a wall plate, floor beams etc. Anchor bolts-barenay be inserted into
the wet concrete to mitigate alip plane or in preparation for fixing wall plates. It is possible to use

a chemical to temporarilyetard the surface setting of concrete and to inset waterbars where the wall has
to have a high level of consolidation between different pours. (refer to drawing 06/DET01)

8. Floor and Rodhg SystemsPolySteel is suitable for most conventional flooring systems, from
suspended wooden floors using Simpson ICF hangers, to beam and block or guoeste

floors. Roof trusses and joists are installed as withventional masonry wall systen{sefer to
drawings 05/DET01,02 06/DET01,02)

9. Service InstallationThrough wall services and ducts are placed at stage 3, before pouring.
Electrical cables and plumbing can easily be cut into the EPS, avoidirigahiges where
possible. Always usedosmoke and fume type cable (LSOH = Low Smoke Zero Hatgese
suitable conduit or ductingrefer to drawing 09/DET11)

10. Interior and Exterior Finishe®lasterboard, radiators and cabinets can be screwed tyrec

to the steel furring stripgust below the surfacén the PolySteel fornwvalls (located vertically

every 150mm) through the chosen dry lining. Cladding, brick, stone and other external finishes
may be secured quickly and easily in a similar way oreeodn be applied directly to the
polystyrene face subject to a suitable basecoat first being applied. Ensure that your finishing
contractor is familiar with the durability of PolySteel and are willing to provide a long guarantee
for the products appliedd compliment the long life you can expect of your PolySteel home.

10 Plus Additional SystemsNow that you have made the perfect start in building your PolySteel
home there are many systems that you can employ to further reduce your environmental impact.
Enjoying the benefits of the insulating materials used so far and the high thermal mass of your
walls to passively regulate internal temperatures is just a start. Using solar collectors and wind
generators will reducgour need to purchase energy from ¢esco friendly sources. Storing this
collected energy in the ground or by other means will allow you to use the free energy when most
needed with even the prospect of exporting your clean energy to others, making a positive
contribution to the environmentand taking a significant step to being carbon neutral.
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10 STEPS
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PolySteel PSI-4000 Series Insulating Concrete Forms

Smmocth tangue and groone design of flame retardant EPS allows
ey interlocking of the forms for ultimate design flexiblty.
Fre-farmed comers compliment the standard ciraight form to
make a sound and ctable chuttering ctructure rady toaccept
poured cancrete.

Embeddsdvertical cteel tiex marked every 150mm add
dimensional stability and strength to the farm and salid ficing
puints for internel or esternal fittings, no need to drill the concrete
‘to fix radiators eic.

Twn sidez of 85mm EPS providing outctarding thermal and
acsuctic performance. Standard ctraight farm coverz 0.73cqm
for o faster mare eFficient build.

PSI-4500-1 1200x00cl50core  straight
1200xE00ci50core  straight
1360xi00x|50core 90 degree comer
1200x800200core  ctraight
1640xE00c200core 90 degree comer

PolySteel inapproved by defects
guarantee bodies such as NHEC,
Premier, Homeband, Zurich, BLA

Version 1.7
March 2011
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ABC- THE KEY TO SUCCESSFUL INSTALLATION

Throughout the installation process, we advise you to keep three key eksnoéthe PolySteel
building system in mind as they relate to each and every procedure you execute.

Alignment

As we progress, you will see the importance of alignment throughout the building
process. We will cover how it applies with respect to:

1 The Furing Strips and their markings on the surface of the form

1 The importance of plumb walls and how to brace them properly

1 Horizontal alignment, the importance of keeping things level

1 Aligning the cuts made in the forms

Bracing

The key to successfully compleg your PolySteel project is to ensure your walls and openings are

adequately braced taking special care to cover all cuts. The use of a specifically designed ICF

bracing system such as Reechcraft will help ensure your walls stay in place during tieteconcr

pour and give additional control to keep your walls straight and true throughout the installation

process.

Within the UK the PolySteel Wall does not require reinforcement for residebtiildings up to

four storeys, lowever should your design incorpie backfill or retained ground exceeding

600mm in height, or if the structure is four storeys and over, then a structural engineer should be

consulted and the appropriate reinforcement incorporated within the design. If reinforcement is

required then thefollowing points should be considered.

1 Size & grade dReinforcing Steeq (rebar)

1 Placement and spacing (preferably 150mm or 300mm c/c)

1 Lintels (Headers) these concrete beams over window and door openings are a critical
areaon all structures

Corcrete

The final measure of success in your project is how the walls receive concrete and tilowe
sufficiently to provide all of the structural benefits of the PolySteel sy@tem. Many aspects of

the installation process will have a direct effen the succes8 T G KS 02y ONB (i SQa
addition to its:

1 Strength

1 Slump

1 Placement

1 Consolidation

Every step you take in the completion of your PolySteel project will affect one of these
three components. Keep them in mind and they will guigleu to a successful result.
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FOOTINGS

A properly designed and level footing will save time and money. Footing design is determined by
local soil conditions as this can vary substantially from one area to the next. You should consult
with a local engineeand your Building Control Inspector. A soil test on the site to determine the
bearing capacity of your soil may be also appropriate and the requirements for the appropriate
depth for protection from frost, again your engineer or Inspector can assist ybuhs.

WET SETTING

The tongueand-groove design of PolySteel Forms allows you to set the first coufsenas$ into

GKS ¢S4 FT220Ay3 0a6SG aSihiévs (KdaasaedekigificarDS A &
amount of time and material. For stepy-step instructions omow to set PolySteel in this way, see
G{9¢¢LbD th[ 6 {¢ThhecChWDdf RKly VKES ¢ALA | YR ¢SOK
and consultyour PolySteel representative for assistance.

FOUNDATION TO WALL USING DOWEL BARS

The stuctural connection between the foundation and the wall is an important factor in the
overall performance of the PolySteel wall system. This connection is generally achieved with
the installation of rebar dowels into the footing bridging the joint betwekea wall and
foundation at specified locations. However, no dowels are required if:

1 The unbalanced backfill height does not

exceed 600mm T e tnomT Ao Dosn A
. R . . . gsgl;ﬁg;l&ig/f:\NG GROUND' SITUATION. A STRUCTURAL ENGINEER IS
JONS| 0 COl SS;
1 The interior floor slab is installed prior to FnurACroRaRs 70 T SR oehes et o0
gsg&?d?gggsgg%is TO j\l//’( SITE / GROUND CONDITIONS.
baC kf| I | N g GEODRAIN AT NEJ TvpicaL ARRANGEMENT OF REINFORCEMENT FOR
" 9 “ ;\ UP TO ONE STOREY BELOW GROUND-
. . . . ] TOE BARS - T20 @ 200 CENTRES ~{1571SQMM/M)
{ Temporary bracing is installed in R Ty S R R
SHOWN UP TO ] (3a3samMMM)
H A « [ ONE STOREY ] STEMBARS- T16 @ 150 CENTRES
accordance with the in y dzF¥ I O U dzNJ [NI2 &sovsroume K
. [ E| T
recommendations NEWTON GEO.DRAIN OR q% FOUNDATION ELEMENT & S0MM IN KETANING WALL

PROTECTION BOARD IN T WITHID PR}

FRONT

SN

1 Local climatic conditions allow it. (refer to
areas of severe and or exposed regions).

INTERNAL
FINISH NOT
SHOWN

BARS TO RUN HEIGHT
OF RETAINING WALL.

SOLVENT FREE BITUMEN
EMULSION TO BE PAINTED
INSULATION, SCREED

IN TWO COATS ONTO FACE
AND SLAB INDICATIVE FLOOR LEVEL

OF EPS & CONCRETE
FILLET

HIGHER PERFORMANCE WALLS e a0
Where the wall acts as a retaining structure,
ie. a below ground basement, then

reinforcement within the wall enstruction,
slab and foundation will inevitably be
required. SEnBRE” " nemromareD

SURROUNDING LAND DRAIN
PIPE

R R

TOE BARS TO EXTEND
B800MM OR FULL LENGTH OF

Incorporated within the ABCdetails (and HEEL WCHEVER 15
shownhere) is an approved arrggement for

I WeeLMAOIEQ oFaSYSyi
construction. Continuity of the reinforcement
from the foundation throgh to the wall is
extremely important. This drawing indicates a
typical desigrfor up to one domestic storey below ground, however as soil conditions vary from
one area to another, advice should always be sought from a Structural Engineer or local Building
Control Inspector.
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STEEL REINFORCEMENT FOR WALLS

Under the current ABCApproval (IABGref:321-7-7113) ordinary walls up to 4 storeys do not
require reinforcement _Note - the latest updates should also be sought from the PolySteel
website, - www.polysteel.co.uk

It is important to remember at all times that B&teel is a forming system fooncrete walls,

which if four storeys or over in height, or have a retaining quality, willioubtedly require
reinforcement Accordingly, the structural integrityf the entire system rests on the proper design
and placement of reinforcing steel (rebar) in the wall cavity, as the forms are being placed using
the methods described in this Manual. This is critically important because, while concrete provides
superiorstrength for loads placed directly on top of it (compressive strength), it requires
supplemental reinforcement to support spanning loads, or loads that are placed laterally on it
(creating tensile forces), such as high winds or backfilled soil. Conseguestical steel
reinforcement can be critical to the overall performance of a PolySteel wall, while horizontal rebar
provides the support for lintels over doors and windows. or supplemental reinforcement to

control cracking for the vertical steel. Theesispacing and positioning of the rebar in the walls is
determined by the engineer and the performance requirements of the design.

With all reinforcement the points listed below must always be considered.

REINFORCEMENT OF OPENINGS
Should the design gfour building fall outside the parameters of thABRCApproval in any way,
then a Structural Engineer should be consulted over any reinforcement required.

Locations such as windows, doors and other openings will always require reinforcement,
informationrelated to the design of this type of reinforcement is shown in taklgkin this
manual

VERTICAL & HORIZONTAL REINFORCEMHERETAINING WALLS

The lateral loads expected to be placed on your PolySteel walls will determinegthieementsof

rebar tha will be required in its design. Again, should the design fall outside the parameters of the
LABCApproval then a professional Structural Engineer should be consutéten incorporating
vertical reinforcement within the Polysteel Wall the following shibbe considered to ensure that

the rebar installation will perform as it was designed:

The design and location of the reinforcement will have been determined by an appropriate
engineer.

Not following the approved design will result in the wall not havints proper strength.

USE THE PROPER GRADE @WHRIRCEMENT STEEL

Reinforcement steel is available in grades from mild steel to high tensile steel

Never use ungraded rebar in your project.

For choice of steel grade, reference should be made to BS B&BL61 and BS 4483, all of which
provide information on the strength and grades of reinforcement steel available.
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STEEL REINFORCEMENT FOR \8GKitLS

Always use a CARES accredited supplier diaefor your quality build

INSTALL IN SPECIFIED LOCATION

If designed by a structural engineer, then the location of the reinforcement steel within the wall
has been considered. Rebar can be designed in the middle of the concrete wall, however, it is
possible to obtain grdar wall strength by placing rebar on the side of the wall opposite to the
force being applied to it (ie tension face).

HAX THE REBAR IN SPECIFIED LOCATION

The rebar should be placed in the specified location and held there using an appropriate rebar
sadlle or spacer or secured in position with in the wall by tying the bar to the PolySteel form web
using plastic zip ties, wire or other meaii$ie aim is to ensure that rebar remains in its specified
location whilst the concrete is being poured so that itorks correctly within the finished

structure.

MEANS OF RESTRAINING REBAR DURING THE CONCRETE POUR
Proper restraint ensures that the rebar will be cast in place where it is required to provide the
design strength of the wallhis can be achieved by eithe

1 Tying the rebar with wire

 Tyingtherebap A 1 K St SOUGNAROIf a1l AL¥E GASa

1 Using manufactured spacers

1 Any other method that will prevent rebar movement during concrete placement

You can secure the bottom of the vertical rebar-by:

9 Staggering the horizoat rebar.

1 Placing a collar around the starter bar

1 Deforming the PolySteel Form web slightly bendingtbatbottom of the steel tie tareate a
slot for the rod

1 If there is no dowel that corresponds to the vertical bar bemggalled,you coulddrill a hole in
the finished footing or create an indent in the wet slab in the appropriate place to accept the
vertical bar.

Once you have ensured that the bar will not move out of position at the bottom of the wall the
top of the vertical bar can be tied to holde assembly in place during concrete placement.
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STEEL REINFORCEMENT FOR \8GKitLS

PROXIMITY OF REINFORCEMENT BARS

Splices Must Have Proper Overlaphe same overlap requirements apply to both vertical and

horizontal rebar (40 times the diameter of thear).

Horizontal overlaps should be tied together, unless both bars are secured in place with the
requirements of a norcontact splice. Vertical bars that are spliced together must overlap each

other by aminimum of 40 times the diameter of the bar. Tl y 0SS I OKAS@SR @A (K
2OSNI L oKAOK YSIya (KFG (kQ2yiaROGE NAGSE NBI U3
means that a bar may be placed and secured next to the bar to be extended, as long as the proper
overlap is achieved and the centafrthe two bars aravithin 8 bar diameters.

As with a typical retaining wall the overlap may be much greater than the minimum
requirements shown here
and shouldalways be dictated by the recommendations of the engineer.

LAP SPLICE REQUIREMENTS EOREREIE FIRE

EPS EPS
FAY
a
¥
&
40db
minimum lap space
FAN FAN
E note: db= Diameter of smaller bar
reinforcement as
required

maximums db

GONCRETE COVER

The amount of concrete covering the rebar is essential to stop the steel rusting and causing the
concrete to spall, ultimately resulting in the structure failing

The amount of concrete cover is dependant on the exposuretgiuaf the concrete, in most
ordinary situations a minimum of 35mm is required but high exposure situations can push this to
50mm.
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FORM PLACEMENT

The first course of PolySteel Forms will set the tone for the entire install&®iomb, leveand

squas I NB (KS a! tA3ayYSyidé O2yOSNya G2 1SSLI AY
throughout the installation process. Setting the first course in a wet footing can save yoariuine
materials.

SeeTips and Techniquder detailed procedures on this techque.

MARK THE WALL LOCATION

On a clean, dry footing, or slab, snap a chalk line to indicate the perimeter of the wall.
Mark the location and dimension of all openings on the footing or slab, includinigetigét of the
window openings to be formed.

STARRAT THE CORNERS

The starting point for laying all PolySteel walls is a corner. There are two types of fcomer
(Right and Left), which are designed to establish a running bond, or stagger, ptgoou place
one course of forms on top of anotheryibu do not have malded corner forms on hand, you can
refer to the sction on how to cut mitered corners with the appropriate angle and stagger of the
joints for succeeding layers of forms.

Note: If your project calls for a transition from one size formanother (e.g., a 200mm wall

turns to the corner into a 150mm wall), refer to the Tips and Techniques section of this Manual
for instructions on how to easily make this wall connection .

SECURE TO THE FOOTING

Starting at one corner, apply an approved pothane foam adhesive to the bottom ofcarner

form. We recommend that you apply a continuous 9mm bead of foam to both sidesch

groove on the bottom of the form and fill in 20mm from either end. This will provide a seal on the
bottom of the form andorevent grout loss from the concrete. Align the glued form with the
perimeter chalk line and press it down onto the concrete. Take the next form and apply adhesive
to the bottom and the mating end and place it on the concrete, making sure that the htalzon
tongues are facing up. The forms are reversible from end to end, so you need not worry about the
direction in which you place them together.

Use aPolySteetlip inaddition to adhesive to secure the
Cornerforms end to end otthe first course We recommend
clipping thetop and bottom of each corner on the first cours
then a clip to all other corners and elsewhere as required.

PolySteel clip

CAUTION: Using too much foam adhesive will allow the foam to expand excessive jyusd
the PolySteel Forms up and/@ut of position. Approved foam adhesives set upabout 10-20
minutes.

1 Shim and/or shave the bottom of the forms, as necessary, to level the first course. You may
often use the foam adhesive adewvellingmechanism to even out imperfections in the fow.
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FORM PLACEMENMNGAnNt.

CORNER ILLUSTRATION (R&L) é g ; %

LEFT hand corner RIGHThand corner
Note: The direction of the corner is determined by standing on the inside of the corner
form, with the tongues &cing up, and noting the direction of the turn on the short side.

WORK IN FROM THE CORNERS.

From a corner work your way towards a window or door opening. When you reach a point that
requires a form to be cut, use a hand saw or hot knife to cut the forleaast 10mm short of the

length required It is important that you do not insert a cut form that is too tight, as this could

push the entire wall outward and/or out of plumbTry and plan for your cut forms to occur at the
formed openings for windows anddrs, whenever possible. This will minimize the amount of
bracing required for cut forms. Keep all cuts aligned vertically as closely as possible, repeating the
location of the cuts every other course. Fill the gap between forms with a foam adfeevgou

have checked the wall for plumb, square & straight

1 Curves and Special Angles.
PolySteel manufactures praoulded 90°corner forms, however, you can create/ shape or
angle you desire by simply cutting the forms site Please refer tthe Tips andrechniques
section of this Manual for specifiastructions on how to achieve a wide variety of curves and
special angles.
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FORM PLACEMENT cont.

BRACE AND ALIGN CUTS.

Whenever a PolySteel P00 Form is cut to accommodate a special sizeweakened and may
be unable to hold the pressure of poured concrete withadtitional bracing being applied to the
cut. The most effective method of bracing thésems is to placely or similaracross the cut and
screw it tothe furring strips on bdt sides of the cut (see photo below). This is whybeiseficial
to plan as many cuts as possible around formed openings, which will réldeiceimber of cut
forms that require supplementdiracing.

LINE UP THE FURRING STRIPS

The second cage of forms will establish the running bond pattern for the rest ofwradl. Start at
the corner, using the opposite (Right or Left) corner used on thedinstse to establish the
running bond. Use the foam adhesive and/or clips to securddiras tothe first course and make
your cuts as needed to complete the wall. Be dina you line up the attachment furring strips
within the EPS, indicated by the lines scored into the forms every 150mm centres.

1 Once the first two courses are installed, mark theasurements of the cfbrms on each
course, which should repeat themselves throughout temaining height of the wall, to speed
installation.

NOTE: It is not required that the forms are installed in a running bond. In fact, y@y find
instances whee a running bond is not possible (e.g., tight corners, 45° cornets,). You may
also wish to prepanelise entire wall sections in advance of placitigem. Panelisation requies a
dadl O1 02y REéArdaingbondstid lie Aydunfirst choice whever possible as it
does provide you with a more secure forming system when it is installed in the field
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CORNER BRACING

Proper bracing and alignment is essential for the successful installation of PolySteel walls.
While the forms do notequire external support to hold concrete, it is imperative that a wall
alignment system is used to keep the walls secure during construatieping thenstraight and
plumbduring and after the placement of concrete. Corner braces are addressed hereyaaréh
an integral part of the start of any PolySteel project.

INSTALL EARLY

Corner braces should be installed as soon as possible to keep the corners plumiabgwhnent
during form placement. Corner braces also provide supplemental supparig the placement of
concrete, where extreme forces occur during the pour. Braegsbe constructed using timber,
steel studs, or angle iron. However, we recomméme use of a professional ICF wall alignment
system, such as the Panel Jack® systbenever postle, which is available to rent or purchase
from PolySteeUK

SECURE TO THE CONCRETE

It is important to secure the vertical corner brace to the concrete footing or slab at the

outside dimension lines of the corner to ensure that the corner remains ipland

square. Proper installation for the corner brace is critical to the proper alignment of the

entire wall. If wood or metal framing material is used for bracing, the corner brace

should be made of straight 50x150mm studs, connected together at a ¢08,aand can be

ddzLIL2 NIISR 6AGK pnEmManYY &adzZJLl2 NI oNF O0Sa oail AO0]
secured with stakes into the soil or attached to the footing or slab.

WOOD CORNER BRACE WITH FORMS

-~ 2x6 VERTICAL CORNER BRACE

ONAL 2x4
TO KEEP THE WALLS PLUMB.
(USE BRACING TURNBUCKLES FOR
EASIER ADJUSTING.)

MANUFACTURED CORNER ™~
OR FIELD CUT CORNER / <A~ \\ __——STRAIGHT FORM
e ~ 1
7 \!

7
~7/ .-

.~ “—FOAM-2-FOAM ADHESIVE -

__“._ /- 2x4 BLOCKS SCREWED TO
\‘/( . FORM FURRING STRIPS

" —EDGE OF CONCRETE
1 FOOTING OR SLAB

L :‘\‘r // - Corner Brace with Forms N /"
ke s
PANELJACK
CORNER BRACE
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the opening dimensions required for the doors and windows to be installed. Thedes are

installed inthe wall, at the designed locations, and PolySteel Forms are easily plpdedcand

around the openings to form the entire wall. The bucks also provide the structtisahment

points for securing the door frames ahar windows to the wall system.

We recommend the use of a vinyl material, called VBuck®, for the construction of these bucks,
which is a product manufactured specifically for this purpose. You may also constructioncks
wood, either pressurdreated or feltprotected may be requirednlall cases, window andbor
openings have special reinforcement requirements, which should be considered Ipédicneg

the bucks in the PolySteel walls. Refer to the Design Section of this manual for sjesigic
considerations for openings.

PREPARIEI ADVANCE

In order to speed the installation of the entire wall, it is recommended that you lyotd window
bucks in advance and have them on the job site ready for installatien the PolySteel Forms
are being put in place. All bucks should be canged sothat the inside dimension of the
openings match the required openingpecified for the doors and windows to be used.

1 Mark the first course, footing or slab for the locations of window and door openings@igtit
of the bottom of the window buk to be installed, so that all bucks cbe placed, and any
necessary adjustment cuts can be made, on the praperse of forms.

VBUCK CONSTRUCTION

VBuck is manufactured to match the width of the PolySteel Forms you are usingateyosing
the 150mmForms (P$4600), you would use the 280mm VBuck. The 200mm F({P&&800)
require the 330mm VBuck material. VBuck is also constructed with hohawnels that are
designed to receive a patented corner connector, extension splaresreinforcement inses and
provide for a secure attachment for windows and doors.

VBuck also provides complete instructions on how to construct bucks withgheduct in all
shapes and sizes you may require. The basic steps of assembly are:

1. Cut the material to the demed length and to the overall dimensions of thpeningsrequired

for the windows you have selected. Insert reinforcement blocks if required, then the corner
connectors into the channels on the outside of all four corners. The 280mm material, and wider,
also requires the insertion of a centre connector for reinforcement.
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and secure with seffirilling fasteners.

3. Drill or cut ports or slots into the bottom dfie window buck to allow the placement of

concrete below the window.

4. Install into the PolySteel wall at the proper height, as previously marked on the form, slab or
footing. Ensure It is a snug fivou might find it useful to use the flat edge of ans connector to

slip between the VBuck and the PolySteel and slide the VBuck onto the PolySteel wall.
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DOOR AND WINDOW OPENING& Co

5. For openings that are over 600mm wide, add additional vertical and horizontal bracing to
support the VBuck during®h O2 Yy ONBGS LJ2dzNX» |, 2dz YI & dzaS GAYODS
Power Brace for this purpose. Vertical braces should be instailé80mm ctrs.

6. For door openings, horizontal bracing should also be instal&@0mm ctrs and fixed at the
bottom of the opening to keep the buck square and secure to the dimensions specified.

7.To reduce and/or eliminate the horizontal bracing for VBuck, you can drill a hible side of

the buck and insert & wire or an electrical zip tignrough the sides every 6@@m and secure the

wire or tie to a PolySteel Form tie inside the wall. Consult your Polysteel Representative for other
appropriate fastenings. (ie yoke & tie)

8. Alsoconsult with your PolySteel representative for more detailed instructions and for custom
shapes and designs.

TYPICAL WINDOW BUCK WIBYUZK

CORNER BRACING, (V-BRACE) AS
RECOMMENDED BY V-BUCK
B

TOP LINEAL CUT TO R.O.

d
2

CONNECTOR FOR 11" AND WIDER
BUCKS PER JOINT).

1 ;T /SIDE LINEAL CUT TOR.O.

2
2N\
vy

CORNER CONNECTORS (TWO
OUTSIDE CONNECTORS TYPICAL &
ﬁ@? ONE ADDITIONAL INSIDE

BOTTOM LINEAL W/ HOLES OR
TROUGH, CUT TOR.O.
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DOOR AND WINDOW OPENINGS Cont

Insert corner connectors

Use Insulation to fill in thends to AA:sse‘lr‘nBIe in advance where pctﬂei
help prevent cold bridging. to save time on site

(shows before and afténsulation)

Poli r

‘ >

InstallVbuck Drill or cut ports or slotg base
(to ensure full concrete fill)
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DOOR AND WINDOW OPENINGS Cont.

WOOD BUK CONSTRUCTION

A common method of constructing bucks for windows and doors is to use dimensional
GAYOSN LT LISNXYIYSYyld GNBFGSR GAYOSNI akKzdzZ R
installation. In case of shrinkage the timber should be secured tocdherete to prevent the buck
becoming loose.

1. Cut the framing material to the desired length and to the overall dimensions of the
openingsrequired for the windows you have selected. The timber buck will be inset within the
form. The timber will be seced in to the form with zip ties/wire (back to ties) and glue as shown,
and/or screw through the foam on both sides using plastic caps to minimize the spreading of the
form.

2. For the bottom plate of the window buck, cut slots in the timber similar tat #s described
with the V Buck. This will provide the opening necessary in the bottom of the buck to receive
concrete.

Typical Inset timber bloe&ut (buck)

Inset Wood Bloclout (buck)
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