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Introduction

Much of the information in this eBook is included, in much greater detalil, in
the training material offered by the South African Home Inspector’s Training
Academy (www.sahita.co.za). SAHITA training on the theory of home building
Is one of the tools which we use to train HouseCheck inspectors.

Home inspection (also known as “property condition assessment” or “property

survey”) is a relatively small, but fast-growing, industry in
South Africa which is increasing used by home builders for
quality control and snagging. Home building in South
Africa, whether a new home, an alteration, or an extension
to an existing house, is fraught with problems for the
home owner.

There are a number of reasons for this state of affairs:

Many South African home owners try and project

manage their building “on the cheap”, cutting corners and using cash-
strapped and often poorly skilled builders.

Very often the home owner and builder do not enter into a written
contract - including a bill of quanties.

South African National Building Regulations and municipal bylaws are
often not properly enforced and policed.

The authority of the National Home Builders Registration Council
(NHBRC) does not extend to alterations and additions to existing homes

| wrote this eBook in two parts:
e Part One: To provide prospective South African home buyers, home

owners and estate agents with some basic information on the most
common problems South African home owners face when embarking on
a building project in South Africa.

Part Two is more technical and will be of interest to anyone who is
involved in quality control of new building work. This section will assist
the layman in understanding the major parts of the building process.

John Graham, CEO HouseCheck & Principal of SAHITA
May 2015
john@housecheck.co.za

www.housecheck.co.za www.sahita.co.za

Copyright: HouseCheck 2015


http://www.sahita.co.za).
mailto:john@housecheck.co.za
http://www.housecheck.co.za
http://www.sahita.co.za

7|Page

The HouseCheck Building Progress Inspection System:

HouseCheck Building Progress Inspections are designed to give the South African home
owner a professional insight into the quality of the work — at key stages of the building
process. HouseCheck Building Progress Inspections are conducted by trained and qualified
SAHITA certified inspectors. The HouseCheck inspector will thoroughly inspect the building
work at various pre-agreed stages. The frequency of these checks depends on affordability
and on the competence of the client to manage the project.

The HouseCheck Building Progress Inspection report provides you, the home owner, with a
summary of defects atan early stage in the building work. This early warning often allows
an opportunity for the builder to rectify mistakes and design issues before it is too late.

Defects observed on new building work inspected by HouseCheck are documented and
evaluated together with photographs wherever useful. The HouseCheck Building Progress
inspection report can then be discussed with the builder/developer - by either the home
owner, the project manager, or by the HouseCheck inspector. HouseCheck will charge a fee
for such site meetings.

Stages for progress inspections of new building work:

e Planning stage. This may include a perusal of the plans and the written contract,
including the bill of quantities —if applicable.

e Trenches—prior to the pouring of concrete, but after any steel reinforcing has been
installed.

e Wallplate height

e Roof structure (without covering) installed

e Practical completion (certificate of occupancy) issued and the structure ready for the
snag inspection.

The HouseCheck Snag Inspection:

The HouseCheck Snag Inspection, is used by home owners and buyers of new homes at
handover stage of the building work where HouseCheck has not undertaken the staged
inspections as described above. With a snag inspection, all defects (snags) observed, no
matter how minor, are documented to enable the builder/developer to sort out the snags
and any other issues uncovered before moving off site. Some people try to economize

when home building and dispense with the Building Progress inspections — relying only on a
final snag inspection. This is neither cost effective nor efficient, because at practical
completion itis often impractical and sometimes impossible to correct building work such as
masonry, slabs, roof structure, etc.

How do | get a HouseCheck inspection report?

Commissioning a HouseCheck report is as simple as going to the HouseCheck website and
we will quote you immediately. Here is a link to your free quote. You will receive your
report within one working day of the inspection.

Copyright: HouseCheck 2015
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Part 1. What you need to know to
successfully manage a new building project

The main reasons South African home owners run into trouble when undertaking building
projects are:

e They try and do the job on the cheap — often with no plans, no contract and using
unregistered “fly-by-night” service providers.

e They do not comply with the legal requirements regarding plan approval, building
regulations and insurance.

e They do not enter into written and legally binding contracts with the builder and
other service providers.

Building plans

In many respects South Africais a “Wild West” culture where the law is flouted and anything
goes — so long as you don’t get caught. South African home owners often adopt such an
attitude when tackling new building work on their homes. But, as they say: “Goedkoop is
duurkoop” and taking short cuts with the building process inevitably leads to financial pain
and having to live with shoddy workmanship and inferior materials.

The laws regarding building plan approval exist for a very good reason — to protect property
owners doing new building work, and also to protect their neighbours and the wider
community.

The National Building Regulations (NBR) comprise a comprehensive set of rules governing all
aspects of the building industry in South Africa. These are the regulations, which are
enforced by the local authorities and ultimately by the courts. Various industry associations
also play a role in ensuring that there is adherence to these regulations.

Approved building plans protect the interests of both the home owner and the wider
community by ensuring that:

e The structure is properly built, is safe and will last an acceptable period of time
before repairs or rebuilding is necessary.

e The structure harmonises with the broad objectives of the community (local
authority) in terms of aesthetics, housing density, motor traffic management and
preservation of the environment and historic heritage.

The National Building Regulations & Building Standards Act (N0.103 of 1977) stipulates that

no person may erect, alter, add to, or convert any building without the prior approval of the
Local Authority.

Copyright: HouseCheck 2015
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Here’s when no plans are needed:

Generally speaking the home owner does not need plans for internal renovation - provided
no load-bearing walls are demolished. Load bearing walls are walls which support the roof
or another storey of the structure.

Internal renovations, like putting in a new bath or redoing the entire kitchen do not
require plans, but if you are putting in a fireplace you DO require approval as there are fire
regulations involved.

Here’s when plans are required:

Approved plans from the local authority are needed whenever the nature of the building
work involves erection of structures with a roof, excavation of land, changes to the
electricity supply, plumbing and drainage,

Usually municipal approval is also needed for the installation of a swimming pool or a new
boundary wall.

When in doubt, then home owner should check with the planning department of the local
municipality.

Architects and draughtsmen

It may be tempting to use someone who has a basic knowledge of drawing because it is so
much cheaper. But the ultimate cost of not using a professional person (an architect or
draughtsman) who can “walk” the plans through from concept to council for submission and
ultimately obtain that final approval can be a costly and time-consuming mistake.

Before selecting an architect or draftsman you should look at examples of various
architects/draftsmen's work and contact their clients to get references. Drive around new
housing estates and look at the houses being built. Get contact details and telephone
numbers of those architects whose designs appeal to you.

Architects can be extremely expensive and often want to base their fees on a percentage of
the value of the job. Sometimes their fee will include project management. It is often more
cost effective and practical to agree on a flat fee for drawing the plans and getting local
authority approval. In this case, unless the home owner is up for it, a professional project
manager should probably be appointed — to “keep the builder honest”.

A word of advice: Discuss architects’ fees upfront and get their quote in writing.

Copyright: HouseCheck 2015
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Submitting your own plans to the local authority

If you are planning to submit your plans yourself for approval by the local authority, check
that you have everything in place. It can be very frustrating to submit your plans thinking
everything is in order only to find yourself facing extensive delays, for example, the
engineer's form. But, if you do decide to do the submissions yourself you will need the
following:-

e Application forms obtained from your local authority

e Four sets of drawings in the approved format (see below)

e Standard forms from engineers who've been consulted on the plans and who have
designed and taken responsibility for items such as foundations, slabs, beams,
balconies and roof structures.

e A copy of the title deed — showing the diagram (this is a land surveyor’s registered
plan of the property as lodged in the Deeds Office)

e Zoning certificate: If the zoning certificate stipulates that a Site Development Plan
must be approved prior to the commencement of building work, then the approved
Site Development Plan must be submitted as well. If this process has not been
followed, it will then be necessary to employ a town planner to submit a Site
Development Plan to the Land Use Management Department for assessment and
approval before you can submit a building plan.

In South Africa local authorities (municipalities) administer building approval. Since the
introduction of the National Building Regulations (NBRs) in 1985, all local authorities in
South Africa have applied these functional requirements when checking building plans that
have been submitted for approval.

The Process of Submitting Plans for Approval

Any person who prepares building plans and specifications for submission to a local
authority must be registered with the South African Council for the Architectural Profession.
The application documents and plans must show the name of the person who prepared

the documents and drawings and, in the case of an architect, land surveyor or professional
engineer, his/her registration number.

The planning department of the local authority will require the following together with the
prescribed application form:

e Site plan

e Layout drawings

e Drainage installation drawing (where necessary)

e Full constructional specifications applicable to the application
e Appointment Form : Architect/Draughts person

Copyright: HouseCheck 2015
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Structural Design:

In addition, where any structural design, (for instance reinforced concrete, structural steel
work or structural timber) is involved, then plans showing the structural design and details
together with an engineer’s certificate of appointment must be submitted with the plans.

General requirements for plans & submissions:

Paper size:

e Minimum size of paper: A4 size (210 x 297mm)
e Maximum size of paper: Not larger than A0 size (841 x 1189mm)
e For minor works not larger than: A3 size (297 x 420mm)

Scales for plans:

e Site plan: 1:00 or 1:200 or 1:500 or 1:1000

e Layout drawings: 1:100 or 1:500 or 1:200

e Elevations: 1:200

e Drainage installation drawings: 1:200 or 1:100 or 1:50

e General structural arrangement drawings and structural details: 1:100 or 1:50 or
1:200r 1:100r 1.50r1.20r 1.1

e Fire protection plans 1:200 or 1:100 or 1:50 or 1:20

The scale(s) must be clearly stated on the plans.

Sets:
Plans must be in sets of four and all sets to be white paper prints

The owner to sign the application forms as well as the plans in black ink. Any alterations
must be signed and dated.

The site plan must show:

e The north point
e The distance to the nearest named cross road, and the name of such cross road
e The name of the street upon which the property fronts
e The dimensions of the site of which the building is to be erected.
0 f The boundaries of such site (fully dimensioned)
o0 [ The dimensional position of any building line
o f The position and width of any servitude or right of way to which such site is
subject
e Proposed buildings (coloured red)
e Existing buildings

Copyright: HouseCheck 2015
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Structures and pools on the site (uncoloured)

Structures which are to be demolished - in dotted lines

The distance of all buildings, new and existing, must be indicated in relation to the
boundaries.

Ground levels of the site

The levels of the lowest floor in relation to the abutting road

The erf number of the site

The position of any municipal service and any connection point thereto, and of any
drain, storm water drain, or surface channel on such site

Any existing and intended point of access from any public street and the position of
any

Street, pavement trees, street signs and traffic lights, apparatus or equipment
relative to such access

The layout drawings must show:

Sufficient plans, sections and elevations to make clear the construction and layout of
every portion of every building. (The position of section lines must be indicated on
the plan view, and all plans, elevations and sections must be fully dimensioned).

The intended use of every room or compartment.

The sanitary fixtures

The drainage installation drawings must show:

The position, size, gradient of and any connection point to any drain to a datum (a
“datum” is a point of reference for levels) established on site and the ground level
relative thereto including finished floor level.

The position of all gulleys and sanitary fixtures (if any)

The position of, and size of, any soil pipe, waste pipe and ventilation pipe

Any symbols to signify details in accordance with the table attached to Regulation A8
of the National Building Regulations.

Land Surveyors Certificates:

Land surveyors certificates in duplicate must accompany all plans, except where this is
deemed unnecessary by the local authority.

Additional information:

In certain cases, depending on the nature of the proposed work, additional information (for
example: Coverage and floor area calculations, reinforced concrete details) will be required

to be submitted

Copyright: HouseCheck 2015
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Scrutiny Fees:

The local authority will levy scrutiny fees which must be paid upfront for every application
and submission of drawings.

Colouring of plans:

One set of the building plans must be coloured in accordance with the National Building
Regulations.

Materials — colours:

e New masonry: Red

e New concrete: Green

e New iron or steel: Blue

e New wood: Brown

e New glass: Black

e Existing materials (all materials): Grey

e All other new materials to be clearly -indicated other than in colours above

Plans and sections — colours:

e Proposed work: Red
e Existing work: Uncoloured
e Work to be demolished: Drawn in black dotted lines

Drainage installations in plans — colours:

e Drains and soil pipes fittings: Brown
e Waste pipes: Green

e Soil and combined vents: Red

e Waste vents fittings: Blue

e Existing drains: Black

e Stormwater drains: Not coloured

Waiting time:
The waiting time at most local authorities for approval is approximately six weeks.

It is advisable after about four weeks to phone in and ask for an update, just in case
something has been forgotten and your file laid to one side. This can cause extensive
delays, so make sure you find out that the planning department has everything they require
and that the plan is moving through the relevant departments. All you require to follow-up
is your reference number - given to you when you submitted the plans or your erf number.

Copyright: HouseCheck 2015
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Building site inspections:

At various intervals in the building process compulsory building site inspections by
inspectors employed by the local authority are required. These inspections are generally:

e An excavation inspection (foundation trenches)
e Anopen drain inspection
e Afinal inspection

If you have contracted a builder to do your building, all of these requirements will be seen
to by the builder. If you are owner-building, make sure you contact your local municipality
and speak to the building inspector there and ask for all the necessary information.

Certificate of Occupancy

The local authority has to issue a Certificate of Occupancy for every building that is built,
before it is occupied, as required by the National Building Regulations (NBR) and Building
Standards Act. This is to show that all requirements have been met. The Certificate of
Occupancy safeguards the owner or tenant. It is illegal to occupy a new building without a
Certificate of Occupancy.

The Certificate of Occupancy stipulates the type of dwelling - single dwelling, cluster
complex, townhouse or complex - and is important if you wish to apply for a residential
rebate.

The responsibility for obtaining a Certificate of Occupancy lies with the property owner and
should be obtained at the time of taking ownership of the property.

A Certificate of Occupancy is also necessary before water and electricity deposits can be
accepted for newly built properties.

The local authority inspector issues the Certificate of Occupancy after collecting and
checking all relevant certificates of compliance from the various specialists involved in the
building. Once these have been checked and found to be in order, the inspector will issue a
Certificate of Occupancy. Specialists who need to supply the local authority inspector
with compliance certification include:

e Engineer (if there is structural, concrete or timber work — excluding the roof)

e Roofing engineer — An A19 certificate must be issued after inspecting the finished
roof to ensure it complies with the National Building Regulations (SANS 10400-L).

e Electrician — certificate of compliance for the electrical installation (new work and
changes to existing work).

e Plumber — pipes and drains

e Gas installer

e Electric fence installer

Copyright: HouseCheck 2015
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Practical input: Owner, HouseCheck, Builder

Some architects design buildings which may be architectural masterpieces, but which are
not very practical either in terms of “livability” or of cost-effective building.

HouseCheck advises that once the architect or draftsman has drawn a first draft of the plans
it makes sense to involve the people who will be living in the home and also the builder in
discussions before a final draft of the plans is agreed to.

Aspects which need to be considered include:

e Location and design of bathrooms

e Functionality of kitchen, including the washing up area. Does this fit into your
lifestyle and need for privacy.

e Adequacy of the cupboards and storage areas in the various rooms.

e Architects sometimes design very fancy roofs which look great, but which are
expensive to erect and which may be prone to leaks. The practical input and
involvement of your builder at this early stage can be invaluable.

e Rain water drainage away from the structures and off the property is also an aspect
which is sometimes ignored by architects. This can result in damp and swampy areas
of the garden.

If HouseCheck is contracted by the home owner to assist with the quality control process
then the early involvement of an experienced HouseCheck inspector, when building plans
are still at draft stage, is a wise move.

Selecting & appointing your builder

Many tears are shed by home owners who have embarked on building projects without first
entering in a properly drafted, written contract with a reputable and reliable building
contractor and any other service providers.

HouseCheck staff are regularly confronted with tales of woe from home owners who did a
“handshake deal” with a bakkie builder who then talked the owner into excessive monetary
draws and who then ran out of money before satisfactorily completing the project.
Knowledgeable people have labeled the small home building industry (the “bakkie brigade”
as one of the most fraud-ridden sectors of the South African economy.

Most of the things that go badly wrong on any private building contract occur because of
the choices the home owner makes when appointing the builder. If you are owner building
and planning to hire a building contractor or are subcontracting parts of the project, first
think through the project carefully and make sure you know everything you need to know —
before venturing into the alien world of building sites.
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When considering whom to appoint you need to ask the right questions. This is made easier
if you have a pre-prepared checklist of your concerns and what you require from the
builder.

Once you have selected the right builder then you must enter into a legally enforceable,
detailed written contract which spells out exactly the duties and responsibilities of the two
parties to this agreement — namely the home owner and the building contractor (see
below).

You cannot be too careful when choosing a contractor or subcontractor, go the extra mile
and make sure that you feel confident that you have chosen wisely before you start
building.

Sourcing suitable builders & service providers:

Because of reputational risk HouseCheck does not recommend any contractors or
professionals for repair work. We see this as a potential conflict of interest. Also we would
not have any control over workmanship, performance and so on. HouseCheck recommends
that the applicable governing body for whichever professions or trades are required should
be contacted to obtain a list of local members.

The best way to find reputable and reliable builders and service providers is to either get
recommendations from friends, colleagues or family, or alternatively to contact the various
bodies listed below and request a list of local members.

e Master Builders of South Africa: www.mbsa.org.za

e Western Cape MBSA: www.mbawc.org.za

e Boland MBSA: www.mbaboland.org.za

e Greater Boland MBSA: www.mbanorthboland.org.za

e Northern Cape MBSA: www.mbanc.org.za

e Eastern Cape MBSA: www.ecmba.org.za

e Gauteng, North West, Mpumalanga and Limpopo
MBSA: www.mbanorth.co.za / www.gmba.org.za

e Kwa-Zulu Natal MBSA: www.masterbuilders.co.za

e Free State MBSA: www.mbafs.co.za

Below are the regulating bodies and membership bodies of some professions and trades:

e Consulting Engineers South Africa: www.cesa.co.za

e Electrical Contractors Association of SA: www.ecasa.co.za

e Institute of Plumbing South Africa: www.iopsa.org.za

e Waterproofing Federation of South Africa:
www.waterproofingfederation.co.za

e Damp-proofing and Waterproofing Association of South Africa:
www.dwasa.net

e Institute for Timber Construction South Africa: www.itc-sa.org

e Thatchers’ Association of South Africa: www.sa-thatchers.co.za
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Finding the right builder:

Check in local newspapers for builders who advertise their services. They are more likely to
be reputable and contactable. Look around your neighbourhood for builders currently
working on projects and chat to the home owners and get their opinion on them. Get
referrals from your architect. Get referrals from friends and associates. Then shortlist at
least three builders from whom you can obtain quotes.

Check the builder’s track record:

e Obtain and check the potential builder's references. Obtain the addresses and
contact numbers of at least three previous projects that he has worked on. Do not
appoint any builder who is unable to supply you with contactable references.

e Ask for information on the project that he is currently busy with. Visit the site and
speak to the owner. If the builder is in financial difficulty on that project then
chances are that he needs your project to finance the completion of that one.

e Find out and check whether your builder is registered with either the Master
Builder’s Association or the NHBRC - or any other reputable association.

e Ensure that you have your builder's business and residential addresses and full
contact details.

e Check that your builder has a valid insurance policy in place to adequately cover the
project and personal liability. If the builder does not have adequate insurance in
place and someone gets injured while working on your property, then you — the
property owner — are ultimately responsible and legally liable.

e Find out who your builder gets his main building material supplies from and check on
his credit-worthiness with that supplier.

e Check if a Health and Safety Plan is required for your project and whether your
builder is able to produce and comply with one.

e Check, with their respective associations, the registration details of the electrical
sub-contractor and the plumbing sub-contractor that your builder will be using. This
IS very important.

Electricians who are not registered with the Department of Labour are not permitted

to sign an Electrical Compliance Certificate and the work of unregistered electricians
or plumbers should automatically be regarded as suspect and dangerous.
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Rather than struggling to get hold of the right person in the Department of Labour it
is simpler to check with your local Electrical Contractors’ Association which verifies
the official registration of electricians before admitting them as members.

Here are the regional contact numbers for the Electrical Contractors Association:
Cape Town: 021 4622690; Bloemfontein: 051 4470859; Port Elizabeth:

041 3631990; EastLondon: 043 7211559; Durban: 031 3126313;

Pretoria: 012 3423242; Johannesburg: 011 3920000

The building contract:

Pricing the building contract:

It is wise to present your short-listed builders with a drawing, a specification and a pricing
schedule. This will ensure that the quotes can easily be compared. If you are using an
architect or draftsman then he can assist you in this regard.

Watch out for items that may have been deliberately excluded by the builder from
his quotation. You will have to install and pay for those items yourself. Also check if
that item is excluded from the other quotes as well so that a proper comparison can
be made.

Obtain rates from your builder in his quote for items that you may wish to extend
during the contract.

Avoid lump sum quotes. Having a breakdown of the various items gives you better
control and a better basis for comparison.

Be aware of provisional cost items with regard to the quality of those items. The
specification should cover most of this. If the specification does not cover items like
taps, for instance, make sure that your builder has priced a reasonable quality
product in his quote.

Once you have chosen your builder - both on the basis of your due diligence, reference
checking and on the reasonableness and completeness of his quote - then it is essential to
ensure that you have a valid building contract signed by your builder and yourself. This
written contract/agreement between the home owner and the builder should include:

A comprehensive description of the scope of work to be completed by the builder,
together with timeframes.

A payment schedule — and the payment schedule should be strictly adhered to — no
matter what sob stories you may hear from your builder.

Other areas of responsibility for each of the two parties to the agreement.

You will be investing a lot of money in your building project and you need to protect
yourself and thereby make your project a good experience instead of a nightmare.
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Scope of the contract:
It is extremely important to plan the scope of the work required thoroughly and upfront.

Most price-loading of building work occurs as a result of so-called Variation Orders (VO’s).
The home owner will generally have a much better experience if the proposed new building
work has been properly thought through. Unless the home owner is very experienced and
confident, it is wise to review the entire plan in conjunction with HouseCheck or some other
trusted advisor. This will go a long way to eliminating the need for VO's.

Deposits, payments and retentions:

Bad building experiences can be avoided by properly addressing the financial aspect
upfront.

e Deposit: If you engage a reputable builder who is registered with the Master
Builders Association then a deposit is usually not required to start the project.

e Progress payments: These are agreed on upfront, in the contract, and are based on
completed work. The amount that is claimed by your builder at each stage of the
project can easily be checked against what has been satisfactorily built. In the evnt
of a dispute this can be easily verified by a third part, such as HouseCheck.

e Retention: This is an amount - usually 10 per cent of the contract value - which is
kept by the home owner for an agreed period (one to three months) after practical
completion of the project.

If your builder asks for a deposit -, or an upfront payment at any stage during the project -
then you should ask for a breakdown of what that money is needed for. If the money is to
be used to pay for labour, then the money should be paid to the builder on the day that he
needs to pay his staff and not in advance.

Where the builder wants large deposits to pay for expensive materials items like pre-mixed
concrete, steel, window and door frames, roofing materials or sanitary ware, it is better to
arrange to pay the supplier direct. A pre-agreed schedule for these type of payments should
be included in the contract.

HouseCheck or your architect is able to advise you and to verify the stage payments. It will
save a lot of problems if the flow of funds throughout your project is properly managed.

Where the building project is being financed by a bank, the bank will usually insist that the
home owner use builders who are registered with either the NHBRC or Master Builders
Association. The bank will also require that progress payments be subject to a verified
checklist and paid out for work that has already been completed. On bigger jobs the bank
will want professional verification before releasing payments to the home owner or builder.
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Compromising on design and supervision costs:

When home owners are cash-strapped then compromise is often the name of the game
when it comes to tackling a new building project. Compromise always has a direct impact on
quality — cut corners as regards the quality of your design, materials and supervision of your
project and you will almost certainly end up with a shoddy piece of building work which
does not enhance the value of your property.

Cheap design compromise: The very first compromise that most people start with is to try
and get a cheap design. In reality, there is no such thing. A cheap design is almost always
compromised design. There is a difference between having someone just do a drawing for
you (however good the quality of the drawing may be) and someone designing a facility that
adds to the value of your home.

There is also no substitute for experience and as with most areas of life, you get what you
pay for. The lower the fee that you are willing to pay for your design, the less attention to
detail you will get. Your cheap designer will not have the time (because they are not being
paid for it) to look at alternative designs that may add value to your property - or to
investigate the use of different construction materials and finishes particular to your needs.

You will probably also find that your cheap designer is not prepared to go to the trouble of
producing a detailed specification for the builder to quote on. This tempts the builder to
drop is tender price by using low quality materials and finishes. Cost saving by price-cutting
builders are involves using non-SABS approved and inferior items such as plumbing and
electrical fittings and waterproofing materials.

In this case you may only discover this much later after the project has been completed and
then it will be too late.

The reality is that you may be compromising on quite a lot in your basic design for the sake
of less than 5 per cent on your total building cost. It is also likely that your cheap designer
may not have any professional indemnity Insurance cover in place. Pl cover is there to take
care of any design errors which are discovered during the construction phase where
mistakes have a financial implication.

Supervision compromise: The next area of compromise is to try and save on design fees by
excluding your architect or other professional from supervising the building process and
opting to leave it all to the builder. Unless you are in the building game yourself and know
what you are doing, this is not a good idea and it could end up costing you many times more
than the small saving that you made on design fees.

The building process is where you will be investing a large amount of your money and
someone with experience should be looking after that investment for you.
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From the time that you start looking for builders to the time that the project is finished, a
huge amount of technical and financial control is needed to ensure that you have a quality
product at the end of it all.

Lowest quote compromise: The last area of compromise is where you accept the lowest
guote. This problem does not start with the price-cutting builder - it starts with the lack of
good information which the builder is given to quote on.

The builder's quote should always be well itemized and clear in its costing. Lump sum
quotes should be avoided as they almost always lead to disputes later.

Accepting the lowest quote almost always means that you are going to get what you have
paid for - with a big chance that you will end up having to pay a lot more if things go wrong.

Take a long hard look at the money that you plan to spend. If you are going to compromise,
do so “with your eyes wide open” and make sure that you take all possible steps to protect
yourself and your investment.

It is often better to scale down the scope of the planned project and have the whole project
properly designed and properly built. This will save you a lot of headaches and money in the
long run.

Payment schedule:

You should only use builders who can fund the start of the work themselves and then pay
them in stages for work that has been completed. Stages could include:

e The foundations;

e Floor slab level,;

e Wall to wall plate height;

¢ Installation of the roof;

e Finishes and fittings installed.

Agree upfront on a payment schedule with your builder whereby he will be paid once a
particular stage is reached.

Get your architect or HouseCheck to guide you through this process otherwise your money
could easily disappear into a big hole.

Because many small builders cannot operate without a deposit the best way to handle this
is to make staged payments for labour (on pay day) and direct payments to suppliers of
need materials — when delivery to the site is required. If he asks for money to buy
materials, simply ask him to tell you what he needs and who you need to pay to have it
delivered and pay the supplier directly. If your builder wants money for wages, pay it into
his account for him to draw the money and pay his staff.
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You should never pay your builder in cash, not for anything or at any time or for any reason.
Always pay money into his bank account. If he does not have one, then get another builder.
If he has a bank account then he can be traced and you have a record of the flow of money.

Building contractors, project managers and bakkie builders:

What's the difference between a building contractor, a project manager and a bakkie
builder? In many cases there is a degree of overlap and as with all businesses there are
good ones and bad ones all the way through the mix.

Building Contractor: This is a builder who will generally employ a number of skilled workers
and the majority of trades (especially the wet work) are done in-house. A building
contractor owns a lot of their equipment and has contracts in place to hire specialised
equipment.

A building contractor is often able to take on larger projects and usually has a track record
which can be verified. Building contractors are usually members of the Master Builders
Association. Most reputable building contractors are in a financial position where they can
fund at least the first 10 per cent of your project and thereby only claim for work done.

Reputable building contractors are fully insured, have all the necessary legal registrations
and conduct their businesses in a professional manner.

They operate from a fixed office with a yard for equipment. It is often thought that this type
of contractor is more expensive but the truth is that you will probably save on time and
remedial work with your project because of the in-house back-up that these firms have with
their labour and they are therefore not so reliant on sub-contractors.

Project Manager: The project manager usually has a small staff of one or two site managers
and a few handymen permanently employed.

All the trades within the entire build are sub-contracted, from the labour force digging the
foundations, to the brick layers, to the carpenters, painters, roofers and the rest. Much of
the equipment required for a project - scaffolding, props, jack hammers, compacters and so
on is also hired and not owned in-house.

As with the larger building contractors, many of these project managers have all the legal
registrations, are fully insured and are often members of the Master Builders Association.
Many project managers have a sound financial footing and are also able to fund the first 10
per cent of your project and only claim for work that they have completed.

The one negative with using project managers is that they are fully reliant on the

performance and reliability of the sub-contractors that they employ and are often forced to
use different sub-contractors on their projects when their regulars are employed elsewhere.
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Bakkie Builder: The bakkie builder is most commonly used by home owners for building
projects - sometimes with satisfactory results — although very often the contract with the
bakkie builder ends in tears. Bakkie builders are not actually builders but are small time
informal project managers. They employ two or three workers and are usually themselves
involved in the building work. Bakkie builders sub-contract most of the trades within a
project.

The main difference between bakkie builders and building contractors or registered project
managers is:

e They are often not registered with the Master Builders Association or the NHBRC
and are therefore not subject to a professional code and a disciplinary process.

e Bakkie builders are also seldom in a financial position to fund the first 10 per cent of
your project and are reliant on large deposits to do any work. The home owners is
therefore always paying for work which has not yet been done and is always at risk.

e Bakkie builders are seldom fully insured, seldom have any legal registrations in place
and operate from home with only a cell phone as contact.

Home owners often choose a bakkie builder due to the low price quoted for work and end
up with shoddy or unfinished work.

The vast majority of building disasters occur when bakkie builders are employed without
any scrutiny or precaution. There are good bakkie builders and bad ones and it will always
be a case of doing your homework properly.

Insurance & registrations:

When first embarking on the building of a new house, or substantial alterations to an
existing property, it is extremely important to ensure that adequate insurance is in place.
This essentially comprises contract works Insurance which will include public liability
Insurance and workman’s compensation cover.

The standard builder’s contract will indemnify the home owner against claims that arise
from the execution of the contract.

Under South African Law the property owner has an ultimate liability for any damage or
nuisance caused by the activities on the building site on his/her property.

An example would be where in the course of excavation for a connection from the site to a
municipal service such as a main sewer, a Telkom cable is damaged. A claim for the cost of
repair will be lodged by Telkom which would, in the first instance, be due and payable by
the property owner. However, in terms of the indemnity provided by the building contractor
under the provisions of the contract, the builder has indemnified the property owner
against this risk. Public Liability cover will recognise this contractual obligation and will
respond to the claim.
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In summary, the important insurances that must be arranged are:-

e The provision of contract works Insurance, either in the form of an annual policy or
alternatively a “one-off” policy. A contract works policy can include public liability
cover and also support insurance (to cover damage caused to a neighbour’s property
by your excavations.

e Worker’'s compensation cover.

e If your project involves building an entirely new home then your builder is obliged to
enroll the project with the National Home Builder’s Registration Council (NHBRC).
Once the NHBRC enrolment fee is paid then the NHBRC provides different levels of
warranty insurance for the new home (see below).

The Contractor will be responsible for insuring his own plant, tools and equipment.

If in doubt, consult with an insurance broker who is registered with the Financial Services
Board as a short term Insurance Intermediary.

Contract works & public liability insurance cover:
Contract Works insurance provides the home owner with protection against losses such as:

e The theft of materials from the site;
e Storm or wind damage;
e Flooding during construction.

This type of event will result in the builder incurring additional costs - over and above those
that you will be paying him for under your original contract agreement. As a prudent home
owner you should ensure that contract works cover is in place to cover these costs. In most
cases financial Institutions will not advance any funds in cases where contract works
insurance is not in place.

The most common contract works policy used by established builders is an annual policy
which covers all projects being undertaken by the builder during any given year. The home
owner should ask for a copy of the policy schedule or, a letter from his insurance broker, to
check that the cover is sufficient for the project that you are contracting.

In doing his due diligence the home owner should check that both the policy inception and
the policy expiry dates cover the period of your contract.

Contract works insurance usually carries an excess payable by the insured in the event of a

claim. Some contractors require the home owner to pay the excess when a claim occurs.
This should be clarified in the contract document.
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Alternatively, the contract works insurance may include a clause limiting the extent of any
single contract claim. In this case you should satisfy yourself that the limit stated in the
policy is adequate to cover the cost of your building contract.

Example: If the single contract limit is stated as R300 000 and the contract that you enter
into with the builder is R550 000 then the insurer may not cover any claim arising from your
project because the insurer deems that the policy was not intended for contracts where the
value is greater than R300 0000.

Another form of contract works cover is the “one-off” policy. This cover is taken out by
either the builder or by you, the home owner, specifically for the project in question. The
insurer will be provided with details of the scope of the building project, a copy of the
contract and the estimated construction cost and will then calculate a premium according to
the insurer’s assessment of the risk.

In all cases it is important to establish who will pay the premium for contract cover
insurance and to include this information in the contract. Otherwise the builder may seek
to recover the cost of the premium from you.

Contract works policies usually include public liability insurance. This is intended, primarily,
to cover the risks of damage being caused to third party property. This would include a
visitor to your property who falls into the foundation trench or the electrician who’s bakkie
is damaged by a falling scaffold or brick.

A “once-off” policy can be tailored to be more specific to the perceived risks on your actual
project. For instance, the excavations involved with your project may pose a risk of collapse
of the ground supporting your neighbour’s property. This risk can be evaluated by the
insurer and cover provided under an extension to the liability section of the policy called
“Removal or Weakening of Lateral Support”™. A premium will be calculated for this risk to
ensure that the correct cover is in place when excavation begins.

Worker’s compensation cover:

Most home owners embarking on building projects ignore both prudent and legal insurance
requirements and as a consequence these property owners expose themselves to massive
potential risk. For example, a bakkie builder is doing some building for you and one of his
young labourers falls from a scaffold resulting in serious injury. Then, unless the builder has
adequate insurance, money or sufficient assets which can be sold, you as the property
owner face a huge potential liability. You see, as the property owner the buck stops with
you for anything which happens on your property.

Picture this scenario. The young man suffers brain damage and will never work again. A
lawyer picks up on the case and encourages the man’s family to sue the property owner for
loss of potential earnings for the labourer’s working life plus medical and pain and suffering
damages. This could result in bankruptcy and the property having to be sold to cover the
claim.
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The South African Government has set up the Worker's Compensation Fund under the
Compensation for Occupational Injuries and Diseases Act to compensate employees for
injuries or diseases resulting from work.  This law applies to all employers who must
register with the Compensation Fund so that their workers can claim compensation for
occupational injuries and diseases.

The Fund provides cover for casual and full-time workers who, as a result of a workplace
accident or work- related disease are injured, disabled, killed, or become ill. Any employer
that has 1 or more employees must register with the Compensation Fund and pay the
annual assessment fees.

South African law has become very rigorous in this area. It can be a serious offence if an
employer does not protect the safety of their employees.

NHBRC cover:

However, in the first place, you will need to ensure that the building contractor is registered
with the National Home Builders Registration Council (NHBRC). The National Homebuilders
Registration Council (NHBRC) is a statutory body which was established in terms of the
Housing Consumers Protection Measures Act 95 of 1998. This law compels all home builders
in South Africa to register with the NHBRC and requires that all new homes are enrolled
prior to the commencement of building.

Banks will not grant a mortgage bond over a new property if the house has not been
enrolled with the NHBRC.

The builder pays a registration fee to the NHBRC and must be able to provide a copy of his
registration certificate to you upon request as you will be required to submit this to the
financial institution providing the bond finance. Similarly, as the developer, you must ensure
that the project is also registered with the NHBRC. A fee will be charged for the registration
which will normally be payable by the developer.

In theory, the NHBRC provide you with protection in the event that the building is
structurally defective as a result of defective workmanship by the builder during the
construction of the building. It should, however, be stated that claims against the NHBRC
are mired in red tape and very often do not have a successful outcome for either the
developer or the builder.

There are four different aspects to the NHBRC warranty.

Construction Phase: The home builder is required to provide the home owner with a
contract stating that the builder will rectify at his own expense all latent as well as patent
defects manifesting during the construction phase, timeously upon identification.

First three months following occupation: The home builder will also be required to

contract to rectify, at his own expense, any deficiency relating to workmanship or materials
during a 90 day period measured from the occupation date.
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One-year roof leak warranty: The home builder is required to contract to repair, at his own
expense, any roof leaks that occur.

Five-year major structural defects warranty: The home builder and the home owner will be
required by the NHBRC to conclude the Standard Home Builders Warranty which obliges the
builder to rectify any defect of a patent or latent nature in respect of the substructure, the
superstructure and the roof structure for a period of five years after occupation. At any
stage during the five year period (but excluding the first three months of occupation), if the
builder is unable or unwilling to rectify a valid defect, then the NHBRC may at its sole
discretion rectify such defects.

The NHBRC warranty does not cover defects occasioned by abnormal events which cannot
be foreseen; failure to effect timeous maintenance and repairs; the effects of vegetation or
the permitting of surface water to pond in the vicinity of housing units.

The buyer of a new home, which has been enrolled with the NHBRC (all new homes are
required to be enrolled) should do the following to protect themselves:

e Ask to see the home builder's current NHBRC registration certificate and then
telephone the NHBRC to confirm whether the home builder is still registered.
The home builder’s NHBRC registration needs to be renewed annually.

e Obtain proof that the new home has been enrolled with the NHBRC and that the
enrollment fees have been paid by the builder to the NHBRC.

e Ensure that the home builder enters into a written contract for the building of
the new home. (To assist housing consumers the NHBRC provides suggested
standard forms of contracts that are generally acceptable in the building
industry.)

e Variations to the contract as regards extras, specifications or finishes very often
become the subject of later disputes. All variation orders (VO’s) should be
reduced to writing so as to constitute a formal agreement regarding the scope of
the VO and the agreed cost.

e Owners of new homes should keep a copy of the original contract and all VO’s
and other documents.

e Owners of new homes should draw up a list of all problems and defects (snag

list) before moving into the new home. (The snag list should be handed over to
the home builder no later than 90 days of date of occupation.)
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Content of the contract:;

Standard building contract templates can be purchased by members from the Master
Builders’ Association and the NHBRC also provides a contract template. In all circumstances
the home owner is advise to consult with a competent attorney regarding the scope and
wording of the contract between the home owner and the builder or other service provider.
In summary the contract should embody the following:

e Be a written contract, properly identifying the parties to the agreement and
requiring that all subsequent amendments or additions (specifically variation
orders) shall also be recorded in writing and shall form part of the original contract.

e Define as accurately and in as much detail as possible the full scope of the
proposed work together with the contract pricing and the schedule of payments.

e Treat the issue of insurance and required permits in order to ensure that the home
owner’s risk during the building project is both defined and limited.

e Prescribe remedies for breach and for termination of contract.

Contract items which are often overlooked:

Home owners planning a building project often tend to overlook including the following in
the contract (this results in unnecessary friction with the builder and also unplanned for
expenses down the line):

e Preparation and cleaning of the site prior to the commencement of building
operations. This could involve issues such as tree felling; removal of soil; dismantling
or relocation of structures in the grounds such as drains, paving, driveways, fencing,
walls and lapas.

e Rubble removal. This can be an expensive “biggie”. The volume of rubble is often
underestimated and very often this becomes a source of friction with the builder.
Neighbours and the municipality also become very unhappy if unsightly piles of
rubble and rubbish is stored on the pavement.

e Provision of adequate toilet, wash-up and storage facilities for the builder’s workers.
Hire costs for portable on-site toilets tend to mount up over the life of a building
project.

e Site security. Valuable materials and tools are often stored on site and prior
provision should be made for the costs of adequate security — night watchmen etc.

e Site clean-up at the end of the building project.

Prime costs and provisional sums:

The terms “prime costs” (PCs) and “provisional sums” are allowances included in the
contract price of building price contracts, to provisionally cover the anticipated cost of
certain items which form part of the contract. This is done when the price of these items
cannot yet be calculated accurately .
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e Prime cost item (PC): This is normally used when the specification of the item has
not yet been clarified (for example finishes, tiles, taps, light fittings, and so on). The
builder would allow a reasonably accepted average cost for that item which is
generally based on the builder’s past experience. The builder’s labour and mark-up
would have been included in the PC item — therefore the only variable is the actual
cost of purchasing the particular item.

Once the goods included in a PC have been selected and purchased, the contract
price will be adjusted to cover the difference (if any) between the actual cost of
purchase and delivery of the goods and the PC originally allowed for that item.

e Provisional Sums (PS): There are other instances, where it is not possible at contract
stage to determine the cost of installing, fixing or otherwise providing a component
of the building work. The provisional allowances nominally cover the cost of such
fixing or installing (that is: the labour involved) or, in some cases, the entire cost of
providing the component in question (that is: supply, delivery and labour). These are
termed Provisional Sums [PS].

For example, an air conditioning installation may not have been fully designed or
specified at the time the contract is entered — here a PS amount will be included to
cover the full cost of all materials and labour that will be involved. Once the design is
completed, a single subcontract can be let for providing and installing the whole
system, and the PS adjusted accordingly.

The Contract Price is adjusted by omitting the PS allowance and adding the actual
expenditure including mark-up. Provisional sums can therefore have a significant impact on
the Contract Price if not correctly assessed.

Construction Regulations 2014

The Construction Regulations 2014, promulgated in February 2014 by the Department of
Labour under the Occupational Health and Safety Act 1993, have important implications for
all home owners undertaking construction work.

Basically these regulations tighten up the safety management of any building site or
construction — and include residential building, alterations and additions. Before building
work starts a detailed safety management plan needs to be drawn-up and once this has
been approved the government will issue a Construction Permit.

However, if the building work is being carried out on a single storey dwelling which will be
occupied by the client, then a Construction Permit is not required. It is still however, legally
required that the Department of Labour be informed of the building work on the prescribed
form if:

e Excavations are involved.

e If there is a risk of people falling.
e If a structure is being demolished.
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In terms of the regulations “construction work” includes “any work in connection with the
construction, erection, alteration, renovation, repair, demolition, or dismantling of any
building or similar structure.”

When in doubt the home owner/builder is advised to contact the Department of Labour. A
link to the Construction Regulations 2014 can be found here.
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Part 2: Quality control of a building project:

Planning & setting out the building site

Before starting a new building project make sure the following have been checked:

e The location of all building lines, servitudes and drain lines.

e Whether or not plans for the project need to be/have been approved by the local
authority (municipality).

e That new building work has been accurately set out by the builder before trenches
are excavated.

e That the surrounding ground has been graded and, if necessary, drained to ensure
that rain water runs away from the foundations and future structure.

e That there is a safe and adequate electrical and water supply to the construction
site.

e That there are suitable and secure storage facilities in which to keep tools,
equipment and materials.

e That there are suitable designated sites for the storage of rubble and the mixing of
mortar/concrete.

e That there are suitable and adequate toilet and wash-up facilities for the workers
who will be employed on site.
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Excavations & fill

It all starts with a solid foundation. Walls and slabs in South African houses often crack in
subsequent years as a result of inadequate founding of the structure. Adequate founding of
the structure means that the foundations must take into account the soil type on which the
building is being erected.

The “setting out” of the foundations is done in accordance with the plans. The accuracy of
the setting out of the structure should be checked by measurement from site boundaries
and adjacent structures. These checks should include checks on the width and length of
trenches and also checking trench corners.

Important terms:
An understanding of the following terms is important as regards foundations:

Bearing capacity of substrate:

“Bearing capacity” is the capacity of a surface to carry a required load. As regards
foundations and on-the-ground slabs, the bearing capacity of the ground substrate beneath
the concrete foundations is crucially important. This substrate should be stable and, if
prone to movement, then the concrete in the foundation or slab should be suitably
strengthened to cope with the anticipated movement.

In this regard the nature of the bearing is important. Questions to ask:

* Is it bedrock?

e s itvirgin ground?

» Is the soil expansive or collapsible?

» s the fill suitable and has the fill been adequately compacted?

Fill:

This can be material placed in an excavation after foundations have been cast, or material
used to raise the levels in construction of slab-on-the-ground foundations or floor slabs.
The essential properties of fill are:

» Contains little or no organic material (either plant or animal);

» Excludes stones larger than 75mm;

* Does not contain more than 10 per cent of rock or hard fragments larger than
50mm;

* Must not be predominantly clay, nor contain large clay lumps which do not break up
under compaction;

» The fill must be placed and compacted in layers with no significant voids

Controlled fill:
This is material in shallow fills (which do not require “engineered fill” — see below), but
which provides adequate bearing capacity for slabs.
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Compaction of fill:

The maximum height of fill beneath floor slabs or slab-on-the-ground foundations must not
exceed 400mm - unless the fill is certified by a “Competent Person” (see below for the
definition of a “Competent Person”). Fill must be slightly moistened prior to compaction so
that s squeezed handful is firm but not wet. Fill should be placed in un-compacted layers
not exceeding 100mm (if hand compaction is employed) and 150mm (for mechanical
compaction). Each un-compacted layer should be properly compacted before the following
layer is added. Compaction is tested by means of a dynamic cone penetrometer.

Engineered fill:

This is fill material which has been placed and compacted in layers under the direction of a
Competent Person (see below). Engineered fill must be compacted in layers, within
moisture ranges and density requirements as defined by the engineer.

Competent person:

A “Competent Person” is required to approve fill beneath slab if fill height exceeds 400mm
and also to approve foundations if fill height exceeds 1000mm. A “Competent Person” is
defined as a registered person in terms of the Engineering Professions of South Africa Act
(Act 114 of 1990) or a person registered in terms of Section 11 of the Natural Scientific
Professions Acts (Act 106 of 1993) and holding indemnity insurance in respect of the
appropriateness and design of homes.

General regulations:
The NHBRC prescribes the following as regards the location of the foundations, free-
standing masonry walls and drains and other underground services:

» All refuse and vegetation including bushes, shrubs and trees within 1.5m of the
perimeter of the house must be cleared and tree roots must be removed and these
areas must be properly compacted.

* The site must be shaped to fall at least 30mm over the first 1000mm to ensure that
no water will pond within 1500mm of the house.

» The site must be examined for active termites and if found the building area must be
poisoned with a soil insecticide. In terms of the National Building Regulations (F5)
the local authority will determine whether soil poisoning is required. In areas of
termite infestation such as Kwa Zulu Natal and Mpumalanga, soil poisoning is
normally required, prior to the slab being thrown.

* Top soil containing grass roots must be removed from the areas to be covered by
concrete slabs and all loose and disturbed ground must be compacted.

* Trench sides and steps must be kept near vertical and trench bottoms must be
horizontal or sloped at a maximum gradient not exceeding 1:10.

» Sites to receive slab-on-the-ground foundations must be leveled and the necessary
fill properly compacted
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Depth of trenches:

Except when founded on rock, the minimum depth below ground level for foundations is
400mm (for strip footings) and 300mm for slab-on-the-ground foundations Where a
foundation is placed on solid rock, the rock must first be cleaned and stepped or dowelled
with steel rods to prevent the possibility the foundations slipping sideways.

Trenches must be excavated to reach virgin ground and should be deepened to remove soft
spots. Boulders must be removed wherever practical. Where soft spots/isolated boulders
do not exceed 1.5m in diameter, unreinforced strip footings should be reinforced with two
Y12 bars extending at least 1.5m beyond the soft spots or boulders.

The bottoms of trenches must be kept free of surface water; where bottoms of trenches
have dried out excessively or softened due to rain or ground water, and then the trench
must be re-bottomed prior to concreting. Excessive foundation excavations should be
avoided.

Stepping of trench floors: On sloping ground foundation trenches for strip footings should
be stepped - but not within 1m of the corners of the trenches.

Width of trenches:

The width of trenches for strip footings for single story structures depends on the founding
and also on the type of roof structure which is to be installed. The load (weight) of the roof
has an important impact on the strength of the required foundations.

Founding | Tiled or sheeted roof Reinforced concrete roof

Int. bearing wall | Ext. bearing wall | Int. bearing wall | Ext. bearing wall
Rock 400mm 400mm 400mm 400mm
Soil 400mm 500mm 750mm 600mm
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The sub-structure (foundations)

Strip footings:
These are rectangular, unreinforced, or lightly reinforced, concrete foundations which are
cast in trenches to support masonry walls.

Slab-on-the-ground foundations:

These are concrete slabs incorporating lightly-reinforced edge beams and possibly internal
beams also. Slab-on-the-ground foundations are also known as “raft foundations”. This type
of foundation basically means that the foundation and floor slab comprise on entity. Itis
commonly employed to counter sandy soil substrates — hence the term “raft foundation”.
The raft “floats” on top of the mobile ground.

Preparation of ground for a floor slab:
Prior to the throwing of the concrete floor slab there are three important issues for the
home owner/builder to consider:

1. Has the ground and/or fill been properly compacted?

2. Is the under slab plastic membrane in place” This plastic sheeting is to prevent
moisture seeping up through the slab into the floor of the structure. PVC under slab
membranes must have a thickness of at least 0.25mm and overlaps in the laid
sheeting must be at least 200mm. Membranes beneath floor slabs must be turned
up around the perimeter of the slab by at least the thickness of the slab.

3. Has the soil been poisoned? In KwaZulu Natal, Mpumalanga and other areas where
termite infestation is endemic a pest control company must poison the soil beneath
the slab/floor
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Issues with problem soils
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Most populated areas of South Africa have expansive soils. These soils contain a high
percentage of clay. A clayey soil easily absorbs water — which causes the soil to expand by a
tenth or more as moisture enters it during the rainy season. The expanding soil then causes
huge pressure on foundations and slabs. This soil also contracts during the dry months
causing big differences in the pressure being generated on the foundation or slab.

Site conditions and ground stability:

A thorough investigation and assessment of ground conditions and stability is essential to
firstly determine whether a site is suitable for building and secondly to determine the type
and size of foundations that will be required. Inadequate bearing or ground instability may
result in minor or major building failure — if in doubt, always seek advice from a structural or
geotechnical engineer.

Bearing pressure:
The bearing pressure of soil is its ability to carry the load of the building without excessive

settlement (more than 25 mm). Bearing pressure depends on soil type. It must be assessed
at the base of the foundations.
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Determining good ground:
Good ground is soil that has an ultimate bearing pressure of 300 kPa.

Evidence of good ground includes where:

e Foundations of adjacent buildings show no signs of settlement or inadequate
bearing;

e There is no evidence of landslides in the vicinity;

e There is no evidence of buried services;

e There is no organic soil, peat or soft clay.

A dynamic cone penetrometer test may be employed to establish good ground.

If the ground does not meet the bearing pressure from the penetrometer test the ground
condition must be assessed by a geotechnical or soil engineer.

Soil types that have insufficient bearing pressure include sandy soils and expansive clay.

Sandy (collapsible) soil:

Sands vary in particle size and in compaction, and some types of sand have low bearing
capacity. If the soil type is sand, piles driven down to a good bearing layer may be required
in conjunction with a concrete slab.

Expansive clay:

Expansive clay increases significantly in volume when wet and shrinks again when dry.
When expansive clay extends a significant depth below the surface and particularly if it
occurs at a depth where the water level fluctuates, substantial uplift of the ground’s surface
may occur during wet periods, followed by subsidence during dry periods. The amount of
uplift will vary according to the clay content of the soil but may be up to 50 mm.

Building on a clay soil will affect the ground moisture content and result in a different
pattern of expansion and contraction. Moisture content will also be reduced by large paved
areas, tree planting and subsoil drainage. If expansive clay is present, consult a structural or
geotechnical engineer

Fill:

Generally, because fill is unlikely to meet the required bearing capacity, foundations must
pass through the fill down to solid bearing below. Fill beneath slabs must be adequately
compacted and the slab reinforced as directed by a structural engineer.

Water table:

A high water table means the water pressure in the soil is high and that the soil is likely to
be correspondingly weaker. High water pressure will also adversely affect the stability of
sloping ground and increase the loading on a wall retaining the sloping ground.
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If the building site is surrounded by areas of higher ground, underground water will tend to
flow to the site. This may cause pressure beneath a concrete floor slab or increased
moisture levels beneath a timber floor. It can also cause water to be driven into timber
piles. In this situation, subsoil drainage may be necessary.

Sub-soil drainage is normally similar to the agricultural drain used on farms. An agricultural
drain consists of a suitably designed network of perforating pipes, placed in stone filled
trenches. The piping should be wrapped in a specialised geo-technical polyester fabric
called bidum in order to filter particles of soil from the water seeping into the perforated
drain system.

Indications of a high groundwater table include:

= Reeds or other wet area vegetation
« Surface water or boggy ground
= Springs.

A high water table is likely to mean the construction will be more difficult, and it may be
necessary to pump excavations and provide drainage to remove the water, which will
generally result in additional costs.

Trial holes:

Information about the history of the site may confirm that a site has subsoil suitable for the
proposed building work, but if there is doubt about good bearing, trial holes must be dug
from which to take soil samples at lower levels.

Tree roots:

Tree roots growing underneath foundations and slabs in areas of expansive soils can also
cause problems. This is because the roots can cause the surrounding soil to become
excessively dry.

Indications of expansive soils in existing structures:
e Cracked foundations.
e Heaving and cracking of walls and floor slabs.
e Jammed windows and doors.
e Ruptured pipes
e Heaving and cracking of paving

Collapsing soails:

Soil movement can also result from soil collapse - if the soil is sandy or (more commonly), if
the foundations have been eroded and undermined by badly managed rain water. For
example, downpipes discharging at the base of walls can result in foundation subsidence
over time.
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Concrete work

Concrete is mainly used in South African house building for foundations, floor and roof slabs
and for supporting beams.

Understanding concrete:

Concrete is a composite construction material composed primarily of aggregate, cement
and water. The aggregate is generally a coarse aggregate (gravel or crushed rocks) along
with a finer aggregate (sand). The cement (usually Portland cement) acts as a binder for the
aggregate.  Various chemical admixtures can also be added to the concrete to achieve
various properties — such as waterproofing or colour for decorative effect.

Concrete is made by adding water to a mixture of cement, sand and rock. This enables the
concrete to be shaped (typically poured) and then solidified and hardened into rock-hard
strength through a chemical process known as hydration.

Concrete has relatively high compressive strength, but much lower tensile strength. This
means concrete can carry weights (compression) if supported, but will break apart if subject
to tensile stress when the concrete is unsupported.

For this reason concrete is usually reinforced with materials that are strong in tension (usual
steel). On South African building sites, steel reinforcing bars (known as “rebar”) and steel
welded mesh are commonly used to increase the tensile strength of concrete foundations,
beams and slabs.

The strength of concrete is measured in mega Pascals (mPa). The strength of concrete
depends largely on the amount of cement in the mixture, the aggregate used, the curing
process and whether or not the concrete has been reinforced.

A competent person (engineer) will usually specify the strength of the concrete to be used
in different applications on the building site. Typically specifications on a house building
site could vary between 10 mPa and 35 mPa.

Ready mix concrete is generally of a more consistent strength than small batches of
concrete mixed on the building site.

General guidelines for building with concrete:

Foundations: Concrete should be placed into the foundation trenches as soon as possible
after the excavation has been completed and inspected. As far as practical, pouring of
concrete should be carried out in one continuous operation.
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The surface of the concrete foundation should be level and at the correct height. Accuracy
is needed so that the maximum thickness of the first mortar bed joint in the masonry is not
more than 30mm.

Slabs: The upper surface of the floor slab must always be a minimum of 150mm above
finished ground level). This is to prevent ground water from running into the interior.
Houses which have a floor level less than 150mm above finished ground level is regarded as
a “semi-basement” and a professional person is required to design and supervise the
installation of sub-surface drains and waterproofing in semi—basements.

Concrete reinforcement:

Reinforcement steel (bars and mesh) is used for foundations, slabs and beams. Bars
marked “Y” are high tensile steel bars (at least 450 mPa) and bars marked “R” are mild steel
bars (250 mPa). The numeral following the letter indicates the diameter of the bar in mm.
Thus an Y10 bar is a high tensile 270mm bar.

A Competent Person (generally and engineer) will specify the reinforcement to be used in
the different concrete structures. This specification will include a coded bending schedule
which the steel merchant will use to prepare the steel.

Reinforcement in strip footings must be placed in the centre of the foundation footings.
Slabs or beams. Minimum side and bottom cover in footings, slabs and beams must be
50mm. Reinforcement bars should be overlapped by a minimum of 600mm at the splices.

Reinforcement steel, at the time of placing in the concrete, should be free of loose rust,
scale, oil or other coatings which will affect the bond between the concrete and the steel.
This means that steel reinforcement should not be ordered too early and left lying around
on the building site for long periods.

Prior to throwing the concrete the steel reinforcement should be secured to prevent
displacement with wire or suitable clips.

Concrete cover over steel reinforcement should never be less than 50mm.

Measuring the strength of concrete:

Concrete for different applications is mixed and used in different grade strengths in
accordance with the table below, or in accordance with the engineer’s specifications. Grade
strength indicates the compressible strength of the concrete at 28 days. Concrete strength
Is measured in megaPascals (mPa). Engineers will typically specify the strength of concrete
they require for the various components of the structure.

The client or the engineer may also require that the builder cast “test blocks™ in order that
the concrete strength can be verified.  Ordering premix concrete from reputable suppliers
is the best way for the builder to ensure that the concrete is of the correct mPa and also
that the strength is consistent throughout the pour.
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Grade | Application

10 Unreinforced foundations (single storey only), floor slabs and infill concrete in
masonry

15 Unreinforced foundations

20 Unreinforced slabs

25 Reinforced foundations and slabs

30 Reinforced beams (members)

The grade strength of concrete is determined by the proportions of the cement, sand and
stone used in the mix. Small stone (13mm) requires lesser volumes than large stone
(19mm) to achieve the same strength.

Formwork:
Formwork is a temporary wood or metal mould used to encase concrete beams and some
suspended slabs while the concrete is curing.

Metal surfaces of formwork should be coated with oil or other suitable agent to prevent
adhesion of the concrete to the formwork. Wooden forms should be thoroughly wet to
achieve easy release.

Concrete, which should not be allowed to dry out too rapidly, typically attains its full
strength after a 28 day curing period. Formwork should not be removed before the
concrete has attained sufficient strength to support its own weight and any loads imposed
onit.

During the curing period concrete will shrink slightly. This results in “tenting” of floor tiles if
the ceramic or porcelain floor tiles are laid too early — while the concrete is still curing.

Slip joints for concrete slabs carried by masonry walls:

Slip joints (movement joints) must be installed between masonry walls and concrete slabs
and beams to accommodate the unequal thermal expansion of concrete and masonry. The
slip joint should be capable of accommodating small movements between the two mediums
of at least 1.5mm. A slip joint may be omitted where pre-cast concrete floors are provided.

A slip joint is constructed by trowelling smooth the bearing surfaces and covering this
surface with two layers of 0.25 PVC sheeting or with a proprietary bearing strip.

Slip joints should also be installed on top of slabs - beneath masonry. Here the PVC should
be turned up to break the contact between the masonry and the topping/screed of the slab.

A minimum end bearing (section of the wall on which the concrete floor or slab rests) of
90mm is required. On 140mm walls the end bearing can be reduced to 60mm if a
competent person (engineer) designs a suitable structural connection.

It is good practice to place a deep V joint in the plaster at movement joints in order to
confine cracking to the V joint.
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Placing of concrete:

e Debris and free water should not be present on any surfaces onto which concrete is
to be poured.

e Fresh mixed concrete should not be allowed to stand for so long that it begins to
stiffen. Concrete can be left to stand for limited periods if it is covered with plastic
sheeting or wet sacks to prevent it from drying out. Concrete which has begun to
stiffen should not be tempered with the addition of more water but should rather be
discarded or sued immediately.

e Wet concrete must be remixed if the stone settles to the bottom of the
wheelbarrows during transportation. Concrete should wherever possible to
deposited vertically to avoid separation of the stone or displacement of the
reinforcement.

e Concrete should be compacted by tamping, spading, rodding, forking (or my
mechanical means) in such a manner that the concrete is thoroughly worked against
the sides of the trenches or formwork to ensure that the concrete is free of
honeycombing and planes of weakness. Inadequate compaction can seriously affect
the strength of the concrete. The concrete is fully compacted when air bubbles
cease to rise to the surface.

e Wherever possible concrete should be poured in a continuous process. Where this is
not possible, then a construction joint may be formed by shaping the edge of the
poured concrete at a 45 degree slope. Prior to continuing with the concreting the
joint should be wire brushed, thoroughly wetted and covered with a 10mm thick
layer of mortar (one part cement to three parts concrete sand) (NHBRC 3.3.5.3.6).

Curing of concrete:
Concrete is kept moist and protected from the effects of cold weather (air temperatures less
than 5°C) to allow the cement to “cure” slowly - react with the water and gain strength.

After the initial set, concrete can be cured wetting regularly or by covering the concrete
with plastic, sand or mats made of a moisture retaining material. The purpose of curing is to
control the loss of moisture and to prevent shrinkage and cracking. Lack of curing affects
the strength, durability and abrasion resistance of the concrete.

The curing period should be at least 3 days and in cold weather should be extended to 5
days. Maximum strength is attained around 28 days.

Typical defects occurring in concrete structures:

Shrinkage cracks: With concrete slabs and residential foundation walls, some shrinkage
cracking is inevitable and should be expected. Such shrinkage cracks are usually confined to
the surface of the concrete. Therefore home owners and home inspectors should not
become unduly alarmed at the discovery of shrinkage cracks in concrete floor slabs.
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Because the surface of a concrete slab is exposed to air but the underlying concrete is not,
concrete near the surface dries and shrinks at a rate different from that of the underlying
concrete. The underlying concrete acts as a restraint to shrinkage, resulting in cracking of
the surface layer.

Temperature differences during the curing process can also contribute to the development
of surface shrinkage cracks.

Spalling cracks: Spalling is the term used to describe reinforced concrete splitting and
flaking as a result of the reinforcing steel bar (rebar) in the concrete rusting.  When
reinforcement steel is placed too near the surface, it can corrode. Expansion results as steel
is converted to iron oxide through corrosion. This expansion can crack the concrete surface.
When the crack is caused by corroding steel, corrosion is typically visible at the slab surface.

- — -
Typical concrete spalling

Exposed aggregate: Aggregate (stone) is sometimes visible on the surface of the concrete
when the formwork is removed. This can be an indication of insufficient mixing, too much
water (causing the concrete to leach through the formwork during the drying process), or
incorrect mix ratios. If the problem is widespread an expert (engineer) should evaluate the
strength of the structure in the light of the stresses to which it will be exposed.
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|dentifying the causes of concrete cracks:
Here are two visual clues which help to differentiate shrinkage cracks from other types of
cracks which can appear in concrete slabs and foundation walls.

1. Vertical displacement: Structural cracks though the concrete, which are caused by
soil settlement or heaving soil, typically result in vertical displacement of the
concrete; in other words concrete on one side of the crack will be higher than
concrete on the other side.

2. Linear crack continuity: Shrinkage cracks are usually not in a continuous line.
Although the crack make look continuous at first sight, if viewed closely,
interruptions in the crack line can be seen. Shrinkage cracks are not continuous
through the slab, but are actually cracks in the concrete surface. These are not
structural cracks.
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Screeds

Screeds (also known as “topping”) in the South African building trade is a layer of fairly dry
sand/cement mixture used to cover the blemishes of the underlying concrete slab. The
screed is usually applied by a plasterer.

Reasons for screed failure:

The failure of sand-cement screed flooring in South African building is fairly common.
Typical problems include de-bonding, cracking, crazing, softness, poor abrasion resistance
and unacceptable surface finish.

These failures are caused by one or more of the following:

e Incorrect application

e Inadequate specifications

e Poor materials selection

e Incorrect mix proportions

e Poor site practice and bad habits

Incorrect Application: Sand-cement screed flooring is suitable for light duty use only.
Usually a screed is used as a levelling layer under tiles, carpeting or vinyl or laminating
flooring. Sand-cement screeding is not suitable for use under abrasive traffic or heavy
loads.

Concrete toppings are recommended for use under abrasive conditions. In terms of
material costs, a 30 MPa concrete topping is often cheaper than sand-cement screeding.

Specifications: SABS 0109 specifies mix proportions for sand-cement screed flooring as
being one 50kg bag of cement to 130 litres of sand measured damp and loose. The reason
for this is that sands bulk appreciably when damp and serious inconsistencies will occur if
the sand is ‘batched’ by volume without due regard to its moisture content.

Chemical admixtures and additives: Admixtures are not commonly used in screeding.
Sometimes bonding aids, or water-proofing agents, or pigments are used. The use of
pigments in a floor screed is fairly common; here it is strongly recommended that the
manufacturer’s instructions are closely followed. Bonding aids must also be used in
accordance with the manufacturer’s instructions.

Sand: Sand should be a well graded concrete sand of average to low water requirement.
Plaster sands should not be used as they tend to have higher water requirements - the
higher the water requirement the weaker the mix and the greater the drying shrinkage.

Mix proportions: Recommended mix proportions are 130 litres of damp sand per 50 kg bag

of cement. Sufficient water should be added to make a plastic, workable, cohesive mix — a
little drier than mortar or plaster (drier mixes may be used if mechanical compacting
equipment is used).
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Poor site practice:
Some of these poor screeding practices observed on South African building sites are:

e Incorrect use of bonding aids

e Dirty concrete - poor surface preparation

e Making the mix too dry and not being able to compact the screed fully

e Floating a cement-water slurry into the surface of the screed to “improve” the finish

e Floating neat cement powder into the surface to dry it and “improve” the finish

e Mixing too much screed mix at one time. Screed mix should be used within an hour
of mixing

e |naccurate and inconsistent batching
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Brickwork and other masonry

Good quality walls provide strength and stability, weather resistance, fire resistance,
thermal insulation and sound insulation.

Masonry walls usually refers to the construction of walls built on top of concrete
foundations using mortar (a mixture of cement, sand and water) and masonry units
(conventional burned clay bricks or cement bricks or blocks of various sizes).

Masonry units are laid on a mortar bed in horizontal “courses” which form vertical “leafs” or
“skins”. Masonry walls can either be solid or have a cavity between two “skins” or “leaves”.

The vertical ends of the masonry units are likewise bonded together with mortar. These
vertical joints are known as the “perpends” or “perps”. Perpend joints must be solidly filled
with mortar as the work proceeds — perpend joints must be formed by buttering the end of
the masonry unit — not by slushing with mortar after laying the unit.

Water penetration of walls:

The National Building Regulations prescribe (KK17.1) that any external wall of any building
must either pass a rain penetration test or satisfy the following minimum criteria for
exterior walls:

e Asingle leaf externally plastered block wall must be not less than 140 mm thick;

e Asingle leaf brick wall must not be less than 190 mm thick;

e Must be a masonry cavity wall

e Precast concrete walls of not less than 40mm tick may be used to form part of a
garage or garden store, provided that any joints in this wall are sealed.

Notwithstanding the above requirements, the NBR allows that: “any local authority may, in
areas of prolonged heavy wind-driven rain, require that any masonry external wall shall be a
cavity wall, or a double leaf wall with the inner face of the outer leaf bagged and painted
with two coats of approved sealer.”

If brickwork is to be left un-plastered then it is essential that only bricks suitable for this
application are used. All face bricks manufactured under controlled conditions will have
satisfactory rain penetration properties. These bricks are fired to a temperature where the
permeability and durability of the product render them suitable for all normal exposure
conditions.

The use of stock bricks in un-plastered application is asking for trouble because these bricks
will not perform adequately in terms of either durability or rain penetration resistance.

Manufacturers will supply face bricks (FBX, FBS or FBA bricks) which meet the durability

requirements for un-plastered or bag-washed applications. These bricks should be used in
place of stock bricks for these exposed conditions.
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Quality of the mortar:

The permeability of mortar plays an important role in rain penetration resistance and the
use of poorly graded sand, or sand with high clay content, should be avoided. The presence
of more than 10% of clay in mortar sand will cause excessive shrinkage of the mortar with
resultant joint cracks of up to Imm wide.

Sands which comply with the grading requirements of SABS 1090 will give mortars with
excellent rain resistance qualities. Such sands are readily available in most areas of South
Africa.

Shrinkage cracking is not confined only to strong mortar mixes, but can also take place in
mortars as weak as 1:6 or 1:7.

Builders often use mortar sands containing excessive clay because of the resultant plasticity
of the mortar (making it easier to build with). However the poor rain penetration resistance
of such mortars does not justify their use in order to improve plasticity of the mortar.

If plasticity improvers are needed then lime should be added to the mortar mix.

Workability is considerably improved by the addition of lime to the mortar mix, with
additional benefits in joint quality, bricklayer productivity, and the appearance of the
finished wall. Water retention is also improved with resultant reduction of separation
cracks. The free lime in the cured mortar is also slightly soluble and will migrate to areas of
rain penetration where it will crystallize and seal up leaks.

Damp proof courses in walls:

Any wall or sleeper pier of a building must be provided with a damp proof course (DPC) to
satisfactorily protect the wall against rising damp and the interior of the building against
ingress of moisture from abutting ground. A DPC must be installed in exterior walls as
follows:

e At the level of the top of a concrete floor slab resting on the ground;

e Where applicable, below any ground floor timber beam or joist;

e In any timber framed wall a damp-proof course shall be installed between the
bottom plate of the wall and any foundation wall or concrete floor slab;

e In the case of any solid masonry wall or timber framed wall any damp-proof course
shall extend over the full thickness of such wall;

e In the case of any masonry cavity wall each leaf of the cavity wall must be provided
with its own damp-proof course which must extend over the full thickness of such
leaf if the cavity extends at least 150 mm below the DPC;

e Where necessary, weep holes to prevent build-up of water in the cavity must be
provided in the external leaf of every cavity wall, spaced not more than 1 m apart, in
the masonry unit course immediately below the DPC.
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e No horizontal DPC is allowed less than 150 mm above the level of the adjacent
finished ground. This means that care must be taken to ensure that the finished
ground level is at least 150mm below the DPC. Very often home inspectors find the
finished ground level at or above weep hole height. This obviously compromises the
purpose of the DPC in combatting damp.

e Joints in the DPC must be overlapped by at least 150 mm and at junctions and
corners by a distance equal to the full thickness of the wall or the leaf, as the case
may be.

e Where any part of any wall of a room is situated so that the ground is in contact with
the wall, then this wall must be protected by a vertical waterproof membrane or by
a drained cavity which must extend below the level of the floor of the room.
Drainage shall be provided at the base of such a wall to prevent water accumulating
there.

Cavity walls:
This is a wall consisting of two separate leaves built side by side with a gap of at least 50mm
and not more than 110mm and tied to each other with wall ties.

Exterior cavity walls are commonly used in the Cape Condensation Area to combat
condensation/damp. This is done by way of circulating air within the wall cavity and by
providing a gap to prevent moisture seeping through the walls from the exterior brick leaf
(“skin”) to the interior leaf.

The installation of weep holes provides ventilation and drainage for the wall cavities.
Weep holes are formed in the outer leaf of a cavity wall, immediately above the DPC at
maximum spacing of 1000mm. Weep holes are formed by leaving perpend joints open for a
height of approximately 50mm or by providing openings approximately 30mm wide.

Weep holes are designed to provide ventilation within the wall cavity and also allow
drainage of condensed moisture.

During building operations the cavities must be kept cleaned on a daily basis to prevent
mortar and rubble build-up in the cavity from creating a “moisture bridge” between the out
and inner skins of the wall. Cleaning is done by flushing the cavity every day and by
ensuring that bricklayers “work clean”. Dirty wall cavities are a common failure on many
South African building sites and are a fairly reliable indicator of generally shoddy building
practice on the site.

The practice of building the walls complete, plastering and then drilling weep holes is also
problematic inasmuch as there is less chance that the cavities will be clear of rubble and
secondly it is difficult to align the bottom of these drilled weep holes with the top of the
DPC.
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Wall ties for cavity walls:

Wall ties are galvanised wire reinforcing used to tie together double skin cavity walls. Wall
ties come in a variety of shapes: The butterfly commonly has a downward pointing “drip”
in the centre to prevent the wall tie from bridging moisture across the wall cavity. Where
there is a high risk of atmospheric corrosion then Class A galvanised wire or stainless steel
ties must be used.

Wall ties in cavity walls should be positioned uniformly (normally in a diamond pattern) with
vertical centres not exceeding 450mm and horizontal centres not exceeding 600mm (NHBRC
3.3.7.3). Wall ties must be installed in any cavity wall in an evenly distributed pattern, at a
rate of 2, 5 ties/m? of the face area where the cavity is not more than 75 mm and at a rate
of 3 ties/m?°" the face area where the cavity is more than 75 mm in width.

It is important to position wall ties correctly and to ensure that when the wall cavities are
flushed at the end of each day’s work, the ties remain

/-"_‘\\ clean and do not become coated with mortar. Dirty,

& : ___mortar coated ties can provide a bridge for moisture
:E'E\H . " to “wick” from the outer to the inner leaf of the cavity
- wall.

Collar jointed walls:
Collar jointed walls are double skin brick walls built without a cavity. These walls are
commonly used for the exterior walls of homes in the inland areas of South Africa.

Reinforcement of masonry walls:

Masonry walls are commonly reinforced with brick force — galvanised wire welded together
in a ladder pattern (of various widths) — which is placed in the mortar bed every fourth
course or as specified. Brick force in buildings within 1 km of the sea must be either Class A
galvanised wire or stainless steel wire.

Brick forc comes in various standard widths—77mm, 150m and 230mm —and is laid by
the bricklayer in the mortar bed every fourth course or as specified
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Installations of doors & windows:

Wood and metal door and window frames are usually secured to the masonry by building-in
metal lugs attached to the door or window frame.  Aluminum windows and doors are
usually fitted into apertures left in the brickwork once the walls are complete. The
aluminum frames are secured to the masonry by means of drive screws.

Window sills:

External sills must project at least 15mm beyond the finished plaster (or wall face). If fibre
cement sills are plastered into the reveals, then the ends of the sill should be encased in
plastic to allow for minor expansion and contraction.

Horizontal damp proof plastic sheeting should be fitted in the reveals above and below

windows and doors. It is good practice to also damp proof the vertical planes of window
and door reveals.
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Plastering:

Sand-cement plaster is used extensively in building work in South Africa as a decorative or
protective coating to concrete and masonry walls and concrete ceilings.

Brick and block walls are plastered for two main reasons:

e Waterproofing
e Cosmetic — decorative as a substrate for paintwork.

Requirements for good plastering:
Plaster has important requirements in both the fresh and hardened states.

e At the time of application plaster must be workable, cohesive and plastic, and have
good water retention. The properties of fresh plaster depend on the materials used,
especially the sand, and on mix proportions.

e Inthe cured (hardened) state, plaster must be strong enough to hold paint and
withstand local impact and abrasion; free of unsightly cracking; well bonded to the
substrate; and also have an acceptable surface texture with an even surface.

Keying the substrate surface:
Keying is a process of ensuring a good bond between the substrate (masonry, concrete, or
an old plastered surface) and the plaster.

Spatter dash, which is usually used for keying substrates, is a mixture of one part of cement
to one and a half parts of coarse sand with enough water for a sluggishly pourable
consistence. Bonding liquid may be substituted for part of the mixing water (usually a
quarter to a third, but in accordance with the manufacturer’s instructions). The mixture is
usually thrown flicked onto the wall, using a brush with long, stiff bristles — called a “quash”.
The spatter dash should completely cover the surface with a rough texture.

Debonding plaster:

Plaster, which has been applied to an unsuitable substrate (such as a previously painted
surface), or to a substrate which has not been properly keyed, may “debond”. This means
that the plaster “de-laminates” from the substrate. If the plaster mix is incorrect, or if
plaster is applied too thinly, then debonding may also occur.

The only cure for de-bonded plaster is to chip off all loose plaster and re-plaster.
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Additives for plaster:
Several different additives are used by builders to improve and modify plaster mixes. These
include:

e Hydrated builder’s lime

e Mortar admixtures, most commonly plasticisers
e Bonding aids

e Pigments

Lathing in Plaster:
Lathing in plaster is done to reinforce the plaster. Plaster lathing is commonly used to:

» Strengthen plaster over cracks or repaired brickwork.

» Over roof anchor straps in single leaf solid walls.

* Over all wide chases in walls — wider than 75mm. Chases are channels chopped or
cut into the brickwork, usually by electricians and plumbers to accommodate
electrical conduit and water pipes.

* As an alternative to the provision of V joints at the interfaces between clay masonry
walling and concrete beams or pillars.

Lathing materials are plaster metal lath; galvanised chicken mesh and plastic lath. Lathing
is fixed to the substrate with galvanised nails leaving an approximately 5mm gap between
the lath and the substrate. The lath is then plastered over.

Gypsum plaster (skimming):

Ceiling boards and dry walling are often skimmed with a gypsum plaster to provide a
smooth and unblemished finish. Gypsum-based plaster, such as Cretestone should never be
mixed with a plaster made with Portland cement. This is because gypsum is a sulphate
compound which attacks Portland cement especially in damp conditions. This causes
swelling, softening and disintegration of the plaster.
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Understanding the causes of cracks

Slab cracks:

Slab cracks are usually either the results of inferior materials and construction techniques or
the result of incorrect placement and compaction of the fill beneath the concrete slab.

If the concrete floor slab is insufficiently strong it is likely to crack especially if the ground
beneath the slab is unsuitable and insufficiently compacted before the slab was cast.

Wall cracks:

Most houses in South Africa sooner or later develop wall cracks. Most of these cracks are
not serious and can be ascribed to slight settlement of the foundations, mortar shrinkage, or
slight roof movement.

However, some cracks can be potentially serious and are the result of significant foundation
displacement, water penetration, or excessive roof movement.

The trick of course is to know the difference — to understand which cracks is a symptom of
structural weakness and which cracks merely indicate the gradual (natural) deterioration of
structures.

The most common reasons for cracking of brick walls are settlement, thermal expansion,
moisture penetration and roof movement.

Settlement cracks:

Settlement occurs as the house “settles” onto its foundation, often leaves “stair step”
cracks, or diagonal cracks extending upwards from window and door lintels in its wake.
Cosmetic repairs such as new paint or crack repair will not permanently fix problems caused
by expansive sail.

Thermal cracks:

Thermal expansion, the sun warming and expanding the brick, often leaves the bricks
exerting more pressure on one another than previously applied and can result in vertical or
stair step cracks.

Water damage cracks:

Water penetrating walls from above (especially through cracks on the tops of parapet walls)
will cause cracks lower down as the water is drawn downwards through the wall and seeks
an exit from the masonry when encountering an impenetrable barrier such as a concrete
slab or waterproofing.
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Roof movement cracks:

Movement of the roof where it rests on the tops of the walls can also cause wall cracks.
These cracks are usually slight and can be seen along the line of the ceiling.

However the weight and movement of a badly constructed roof can also result in severe
structural damage to the walls below.

Roof movement generally results from badly braced rafters and trusses which can exert
outward pressure on the tops of load-bearing walls. This is known as truss thrust or truss
spread.

Poor anchoring of the roof to the walls can also lead to roof movement — especially in windy
areas.

Truss uplift can also occur if the top chords of the truss become damp and expand while the
bottom chord remains dry — perhaps because the cross-tie has been covered with ceiling
insulation and has not been exposed to the same moist air as the top trusses. Truss uplift
can result in cracks along the cornices on inside, non-load-bearing walls.

Plaster cracks:
Cracks in plastered walls are common, especially in older houses.
Plaster cracks may result from stresses caused by movement (see discussion above).

Crazing cracks of plaster can be caused by incorrect plastering techniques or plaster which
has been allowed to dry to fast.

One of the biggest reasons that plaster may crack is caused by changes in ambient moisture
levels and different expansion coefficients between mortar plaster, bricks, concrete and
steel. Temperature changes, with the changing seasons, create stresses in the plaster,
resulting in cracks
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Understanding damp

Damp is commonly found in older houses as a result of deterioration of the structures.
However, bad building practice can precipitate the appearance of damp in newly built
structures also.

There are various types of damp which the HouseCheck inspector will look out for. The
inspector will then try to diagnose the cause of the damp by dint of the inspector’s training,
experience and powers of observation.

Penetrating damp:

Penetrating damp is usually caused by roof leaks or water ingress via exterior wall cracks.
Other causes may be leaking plumbing, adjacent shower or bath, planter on external wall or
water penetrating the exterior cavity wall through the exterior walls as a result of incorrect
exterior ground levels. Further investigation is usually recommended. Damaged areas
should only be repaired and decorated once there is certainty that the source of the
moisture ingress has been repaired and the damaged area has completely dried out.

Rising damp:

Rising damp is confined to the lower parts of internal walls area. Rising damp is caused by
ground water “wicking up” through the masonry due to the lack of, or damaged, damp
proof course (DPC). Recommend further investigation and possible remedy by the
installation of a chemical damp proof barrier. Damaged areas should not be redecorated
until the source of the water ingress has been located and repaired and the damaged area
has completely dried out.

Mould:

Mould (usually black in colour) is a colony of microscopic spores which tend to grow on
continually damp surfaces. Mould is often found on ceilings and walls as a result of - either
penetrating damp or as a result of poor ventilation (especially in bathrooms and close-up
bedrooms).

Mould spores can be dangerous to those who are allergic. Mould can usually be removed
with a mild bleach solution, but this will only be a permanent solution if the cause of the
damp is also eliminated.

Efflorescence:

Efflorescence is an aesthetic problem. Efflorescence is a white, powdery salt substance that
forms on the surfaces of concrete, bricks and plaster. Efflorescence is caused by soluble
salts migrating through the material via capillary action. Once these soluble salts come into
contact with air, unsightly white sediment appears. The presence of efflorescence may
indicate an underlying damp problem (which needs to be traced and eliminated) or it may
just be a temporary phenomenon as the moisture and salts work their way out of new
building work.
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Roofing

Roofing is a complex and technical topic and it is not within the scope of this Guide to
provide detailed information on the installation and quality control of the various shapes
and types of roofing used in South African homes.

These include:

» Pitched roofs covered with sheeting (metal, fibre cement or plastic), tiles (concrete
or clay); slates (natural stone or fibre cement); thatch; shingles (bituminous or
wooden).

» Flat roofs covered with sheeting (metal, fibre cement or plastic)

» Flat roof concrete slabs or waterproofed board.

Roof structures (the wooden or metal members which carry the covering) and slabs all
require careful design and sign-off by a competent roofing engineer.

Proper design and correct installation of the roof structure is crucial and quality control of
this element should be left to qualified professionals.
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Paintwork

Plastered surfaces should be brushed in order to remove any traces of efflorescence and
allowed to dry completely before any paint finish is applied. Blistering and peeling paint on
new walls is usually because the wall was not completely dry before the oil-based plaster
primer was applied. This results in moisture being trapped within the plaster leading to
subsequent bubbling and peeling of the paint finish.

Hairline cracks, also known as ‘crazed’ or cracked plaster are a common problem with new
walls. These cracks are caused by shrinkage as a result of rapid drying and or from
overworking the plaster. Crazed plaster can be concealed by using a high quality coating
system —a masonry primer, followed by a good quality textured coating is best. These cracks
are normally stable if they are properly painted.

Painting woodwork:

Knots in woodwork should be sanded and sealed and minor blemishes filled with suitable
filler. Wood surfaces should be sanded smooth. Primers to wood surfaces are best applied
by brush. Primers to other surfaces may be applied by roller. Undercoats and finishing coats
may be applied by brush or roller.

Whether painting or varnishing wood, the surface should be lightly rubbed down between
coats using fine steel wool.  This is because paint and varnish tend to “lift the grain” —
especially of new wood — and is the surface is not rubbed down between coats then an
unacceptable rough finish will probably result.

Painting boundary walls:

Boundary walls are exposed to rain and wind from both sides and also do not have a damp-
proof course (DPC) to prevent rising damp. Unless the wall has been built using impervious
masonry (face bricks or slate) for the bottom courses, the lack of a DPC means that it is
almost impossible to prevent some damp damage on painted garden walls. Therefore, itis
important to choose the paint correctly. Generally, using a masonry primer followed by a
finishing coat, is adequate. It is very important to weather-proof the tops of boundary
walls.
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Rain water management

One of the most common problems HouseCheck inspectors find with South African homes is
poor drainage:

e Poor management of rainwater from the roof to the ground.
e Poor management of water on the ground (storm water).

This is one of the major causes of long-term damage to South African homes. Poor drainage
is not only found in old houses, but also in many newly-built homes, where the builder has
forgotten or neglected to install good ground drainage.

The first question a builder, buyer or property inspector should ask regarding any property
is: “Where does the water go to?”

Water only flows downwards and always finds the easiest path. So starting at the highest
point (the apex of the roof) ask yourself: “Where will the water go t0?” You need to follow
the path of the water in your mind until it safely exits from the property or safely sinks into
the ground — in any area of the grounds which will not cause damage to the house structure.
If possible get an umbrella and check out the water during heavy rain and you will then
quickly pick up potential problem areas.

Drainage from the roof:
This involves, first ensuring that both the pitch and the weather-proofing of the roof is
sufficient to ensure that rainwater drains off the roof and does not leak into the house.

Downpipe discharge:

The point at which the downpipes discharge at ground level is also a potential “red flag”
issue. Downpipes discharging at the unprotected base of house walls will, over time, cause
serious damage to the foundations and to the wall structure. Water continually seeping
under foundation is likely to eventually cause the foundation to subside and the walls above
to crack.

Rain water must be managed from the roof to the ground and away from the walls.

e The downpipe should either discharge into a properly constructed drainage system
which leads the water away from the house or;

e The downpipe should discharge into a “shoe” — basically an open concrete channel
which also leads rainwater away from the house, or;

e The downpipe should discharge onto an impervious apron around the house walls
(concrete or paving). This apron should have been properly sloped to lead the water
away from the house.
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Roofs without gutters:

The modern trend adopted by many South African architects is to specify roofs with no
gutters. In this case the eaves must overhang of the walls and the ground on which the rain
water will fall must be both paved and sloped away from the house.

Ground water management:
The following questions need to be asked:

e Are there municipal storm water drains into which the water can be channeled?
Remember itis illegal to discharge storm water in municipal sewers (drains).

e Has the house been built on a slope? In this case there will be higher ground on one
side of the house and lower ground on the other. Ground water arising from rain
falling onto the property should be managed away from the foundations of the
structures and down the slope. Depending on the slope and the volume of water it
may be necessary to channel the water under the boundary — either into the street
or into a friendly neighbour’s property. It is also possible that ground water from a
neighbour on the upper side of the slope may be finding its way onto your property.
In this case you need to manage this water also.

e Is the water table high? Nearby wetlands or vleis are often an indication of a high
water table. A high water table means that during the rainy season water will lie on
the surface of the ground for longer and will not quickly soak away. In this case
ground water management is even more important.

e Are there potential wet areas around the house? Sometimes a house is built so that
there are areas (often in the back yard) where water can become trapped between
an upper slope and the house, for instance. In such cases an expert should design
and install a special agricultural drainage system of perforated pipes buried beneath
the ground. Such systems, which are called agricultural drains because they are
often used by farmers to drain swampy fields, can be most effective.
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Trades and certificates of compliance

It is beyond the scope of this guide to provide technical information regarding the various
trades and specialist installers who are involved in the building of a South African home.
These include:

» Electricians

e Plumbers

« Heating and cooling technicians

*  Swimming pool installers

» Fireplace and gas installers

» Electric fence installers

» Installers of automated gates and security systems

Two words of advice:
* Only use reputable people with checkable references
» Make sure you obtain a written guarantee

Certificates of compliance:
Various certificates of compliance are required by law when a property is sold or when an
installation is altered or installed. These include:

» Electrical compliance certificate: Issued after the electrical installation has been
inspected by a licensed electrician and all defects corrected.

» Entomologist clearance certificate: Issued after all timbers are found to be free of
wood destroying pests.

* Plumbing compliance certificate: Currently this certificate is only required in the
Cape Town metro. The plumbing installation must be inspected by a licensed
plumber for compliance to the regulations and to certify there are no leaks and that
no storm water is being discharged into the municipal sewers.

» Gas installation compliance certificate: This certificate must be issued for all gas
installations by a registered gas installer.

» Electric fence compliance certificate: An electric fence compliance certificate will be
required where an addition or alteration is made to the electric fence system, or
if there is a change of ownership of the property — if the change of ownership takes
place after 1 October 2012. The electric fence system certificate is separate from an
electrical compliance certificate.

» Roof certification (A19 certificate) issued by a roof engineer.

Copyright: HouseCheck 2015



62| Page

Final Word

As | stated in the introduction to this eBook, the information | have provided the reader is
just a fraction of what a good home inspector needs to know. The “bakkie” building
industry is rife with over-promising and under-delivery — often tantamount to fraud and
outright deception.

This is all the more reason for astute home owners to spend a small extra amount on a
professional house inspection in order to quality control their building investment and
ensure that their dream house does not turn out to be a nightmare.

Let HouseCheck provide you with peace of mind — get a quote at www.housecheck.co.za

Good building!

John Graham, HouseCheck & SAHITA
May 2015
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