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Geotechnical Site Investigations
The first step in the home building process is the assessment of the physical properties of soil
earth works and foundations of where the house is going to be built.
This process is referred to as the geotechnical investigation and it is carried out by a
Geotechnical engineer.
Geotechnical investigations are performed by geotechnical engineers or engineering
geologists to obtain information on the physical properties of
soil earthworks and foundations for proposed structures and for repair of distress to
earthworks and structures caused by subsurface conditions.
This type of investigation is called a site investigation. Additionally, geotechnical
investigations are also used to measure the thermal resistivity of soils or backfill materials
required for underground transmission lines, oil and gas pipelines, radioactive waste disposal,
and solar thermal storage facilities.
A geotechnical investigation will include surface exploration and subsurface exploration of a
site. Sometimes, geophysical methods are used to obtain data about sites. Subsurface
exploration usually involves soil sampling and laboratory tests of the soil samples retrieved.
Surface exploration can include geologic mapping, geophysical methods,
and photogrammetry, or it can be as simple as a geotechnical professional walking around on
the site to observe the physical conditions at the site.
To obtain information about the soil conditions below the surface, some form of subsurface
exploration is required.
Methods of observing the soils below the surface, obtaining samples, and determining
physical properties of the soils and rocks include test pits, trenching (particularly for
locating faults and slide planes), boring, and in situ tests. These can also be used to identify
contamination in soils prior to development in order to avoid negative environmental impacts.
Once the Geotechnical investigation is done, it is necessary to determine if the type of soil
chosen will be suitable for building. Loam & rock soil is the ideal soil type for laying a
foundation even for a double storey home foundation: typically, it's a combination of sand,
silt and clay. It is dark in colour and soft, dry and crumbly to the touch. Loam is great for
supporting foundations because of its evenly balanced properties, especially how it maintains
water at a balanced rate.
The dolomite soil condition is the biggest problem for site foundations in South Africa. It is
responsible for what is referred to as sinkholes. Certain parts of the ground surface of South
Africa are prone to sudden, catastrophic collapse, which may lead to death, injury or
structural damage. Such features known as sinkholes occur in areas underlain by dolomite
rock. In terms of the NHBRC regulations, a geotechnical engineer needs to survey the surface
to determine if the foundation is not underlain by dolomite conditions which during the rain
water season, will not carbonate thus creating a sinkhole in which the home may collapse. In
areas, where there is an abundance of dolomite soil conditions, a Raft foundation has to be
created as a safe bet for creating a foundation for building on a house.
A raft foundation, also known as a mat foundation is essentially a continuous slab resting on
the soil that extends over the entire footprint of the building, thereby supporting the building
and transferring its weight to the ground in Dolomitic areas.
In addition to the Dolomite condition, there are other soil classifications by the NHBRC. It is
important that a builder knows about the different classes of these soil classifications. Below
is a table of the NHBRC’s soil classifications, as well as their symbols and characteristics.
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Below is a classification of problematic soils according to the NHBRC’s soil classification.
TYPICAL FOUNDING
SOIL CLASSIFICATION

CHARACTERISTIC OF
PROBLEMATIC SOIL
CLASSIFICATION

NHBRC SOIL SITE
CLASSIFICATION

Rock

Stable

“R”

Clays (Fire grained soils
with moderate to high
plasticity)

Expansive

“H”

Sand (Including Silt &
Gravel)

Comprehensible &
Potentially Collapsible

“C”

Fine Grained Clay Silt, Sand
and Gravel with Low
Plasticity)

Comprehensible

“S”

Contaminated soils, Fills,
Dolomitic variable areas,
Marshes, Reclaimed areas
and very soft areas

Variable

“P”

Once the Geotechnical nature of the site has been assessed, the next step would be to determine how to
dig and fill up the foundation area.
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'Engineered Fill' is the material that is going to be used to fill in a depression or hole in the ground, or
create mounds or otherwise artificially change the elevation of the ground. These may include
earthworks such as infill, raising or leveling ground, embankments, foundation pads, road bases and
landscaping. Fill may be engineered or non-engineered. Engineered fill is selected, placed and
compacted to an appropriate specification in order to that it will exhibit the required engineering
behavior.
Non-engineered fill usually involves the disposal of waste materials. Normally such fill would occur on
sites where uncontrolled filling has taken place and therefore no reliance can be placed on the type of
fill material and method of placement.
Once the surface ground has been levelled, the next step is to dig up the foundation Trenches. Before
concrete can be poured into the trenches, the trenches must thoroughly be compacted and a level
surface obtained before concrete is poured in.
The following tables shows the various concrete mix guidelines as per the NHBRC
recommendations for the different applications of concrete.

TABLE 1: Concrete mixes in small batches
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TABLE 2: Concrete mixes in large batches

As you can see from the tables above, the strength of concrete increases as the cement to the aggregate
ratio is reduced. (Aggregate refers to river sand and stone – fine and coarse materials).
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Cement ratio for creating a 19mm Stone
Strengt
h at
28 days

LOW
15
MPa
MEDIUM
25 MPa
HIGH
30
MPa

Material quantities for 2-bag mixes
Cemen
t 50 kg
bags
2

2
2

Sand

Stone

Quantities per m 3 of
concrete
San
Sto
Cemen
d
ne
t 50 kg
m
m
bag
3
3

Wheelbarrows /
Litres

Yiel
d
m
3

3,5
230 l

3,5
230 l

0,3
5

5,
8

0,65

0,65

2,5

2,5

160 l

160 l

0,2
6

7,
7

0,62

0,62

2,0
130 l

2,0
130 l

0,2
2

9,
2

0,60

0,60

Notes on mixes in Tables 1a – 1d:
1. Low-strength (15 MPa) concrete is suitable for unreinforced foundations (single
storey only); mass fill, infill concrete in masonry (only with13,2-mm stone).
2. Medium-strength (25 MPa) concrete is suitable for unreinforced slabs, reinforced

slabs and foundations, infill concrete in masonry (only with 13,2 mm stone).

3. High-strength (30 MPa) concrete is suitable for reinforced concrete

members and precast items such as concrete flagstones.

Concrete Mixture Ratio –
A concrete mixture ratio of 1part cement, 3 parts sand, and 3 parts aggregate will produce
a concrete mix of approximately 3000 psi. Mixing water with the cement, sand, and stone will
form a paste that will bind the materials together until the mix hardens.
Cement Mixtures:
• Rich – 1part cement, 2 parts sand, 3 parts coarse aggregate. Used for concrete roads and
waterproof structures.
• Standard – 1part cement, 2 parts sand, 4 parts coarse aggregate. Used for reinforced work
floors, roofs, columns, arches, tanks, sewers, conduits, etc.
• Medium – 1part cement, 2 1/2 parts sand, 5 parts coarse aggregate. Used for foundations,
walls, abutments, piers, etc.
• Lean – 1part cement, 3 parts sand, 6 parts coarse aggregate. Used for all mass concrete
work, large foundations, backing for stone masonry, etc. Mixtures are always listed Cement to
Sand to Aggregate.
Mortar Mixing Ratios
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The table below illustrates that the strength of concrete increases with age. After 28 days, it is at 99%

Cement should be mixed using potable water/normal drinkable water neutral in terms of alkaline and
acidic conditions. Water not fit for drinking may also be satisfactorily used in making concrete,
however, as a rule, any water with a pH of not less than 6.0 and not greater than 8.0 and which does
not taste saline or brackish can be suitable for use.
The following waters are not recommended for cement mixing
•
•
•

Blackish water: Waste water generated from toilets & urinals
Gray water: Waste water from wash basins, showers, laundries & kitchen
Murky acidic water, water with an acidic PH reading greater than 8.0

The concrete mix must be of such workability & plasticity that it can be readily compacted into the
corners of the formwork and around reinforcement without segregation of the materials or excessive
bleeding of free water at the surface.
Before concrete is applied, it is wise that a number of tests are carried out to determine its suitability.
TYPES OF CONCRETE TESTS
Slump test or Slump Cone Test before leaving the batching plant and on arrival on site
This test is carried out on concrete to determine the workability of concrete. After batching the
concrete, a sample of fresh concrete shall be taken to test for slump tests and the samples for
compressive strength test be taken too. This is to make sure that the batched concrete is complying
with the mix design before it’s released from the batching plant.
Upon arrival on site, a sample of fresh concrete shall be tested with slump test again, but
temperature shall be checked with the calibrated thermometer beforehand. Three cubes or cylinders
of samples shall be taken for compressive strength tests, these will be the samples from the site.
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Cold weather slows the hydration of mortar. If the water in the mortar freezes, it creates a
destructive change in volume, causing mortar expansion. If the mortar contains more than 6 percent
water, the expansion due to freezing will be great enough to crack the mortar. In addition, moisture
or ice on the surface of masonry units can prevent a good bond between the mortar and the units.
The general strategy to prevent cold-weather problems is to ensure the materials stay dry during
storage and to keep the mortar above 40 F as long as possible.
You might ask “What is a slump?” And “Why there is plus or minus sign (+/-) in the slump?” The plus
or minus sign is the symbol of tolerance of slump. Let say for example the slump of approved
concrete design mix for your suspended slab is 150 mm +/- 25. It means that the drop of concrete
after the slump cone is removed should not be more than 175 mm nor less than 125 mm.
Compressive strength test
Three samples of cubes or cylinders shall be taken for compressive strength test, but it is not
commonly three samples, sometimes it is two depend on the specification. You might ask why
sometimes there is extra of one sample? Good that you asked. This one sample extra shall be tested
“if!” the two cubes or cylinders samples are tested from the three and if it is failed and the remaining
sample is passed. If the consultant is not satisfied with the result (definitely not!) and he wishes to
test the extra one. It shall be tested in 60 days.
You might ask why again, because if the concrete cube fails at 28 days the concrete cubes might be
having a slow gaining strength, but the required strength might be achieved after 60 days, especially
those concrete having pozzolanic cement and cement replacement that has GGBS and FA.
So don’t forget to save extra samples.
Water Permeability test
A water permeability test is one of the tests to determine the durability of concrete. Three cubes shall
be taken from fresh concrete and tested in accordance with the German Standard DIN 1048 at 28
days age. This kind of test shall be taken from substructures concrete elements like foundations,
concrete water tank, retaining wall etc. The frequency of the water permeability test can be found in
this article The Frequency of Various Tests.
Rapid Chloride Ion Penetration Test
Like water permeability test, this is also one of the tests to determine the durability of concrete.
Three cubes shall be taken from fresh concrete delivered on site and tested at 28 days age.
The concrete must be compacted as compaction significantly increases the ultimate strength
of concrete and enhances the bond with reinforcement. It also increases the abrasion resistance and
general durability of the concrete, decreases the permeability and helps to minimize its shrinkage and
creep characteristics. It also eliminates air bubbles formed during the transportation of concrete in
concrete mixers (void). It also assists in creating a level surface when being laid out in trenches.
Fresh concrete needs to be protected from drying out too quickly. Gently spray water over the
foundation as soon as the concrete has set. In hot dry areas the concrete can be covered with plastic
sheeting to stop the concrete drying too quickly. Remove the plastic and spray water on to the
concrete every so often to prevent it drying too quickly. When concrete loses moisture too quickly
either by evaporation or absorption by the surrounding soil, it shrinks and if the concrete is not
malleable, it will crack.
Once you have met your concrete requirements, the next step is to dig up the foundation trenches.
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FOUNDATIONS
Raft or Mat or Slab on the ground foundation.
This is a concrete slab incorporating a lightly reinforced edge beam and possibly internal beams also.
It is used in soil foundations with Dolomitic (sinkhole) characteristics.
Creating and digging up a strip or footing foundation
The strip foundation is a rectangular unreinforced or lightly reinforced concrete foundation, cast in
trenches to support masonry walls of structure.
The width of any continuous strip foundation shall be not less than (a) 600 mm in the case of a foundation to a load bearing or free standing
Masonry wall or to a timber framed wall supporting a roof with Class B
Covering contemplated In sub rule LL3.4 of this code; or
(b) 400mm in the case of a foundation to a non-load-bearing internal masonry
Wall or to a timber framed wall supporting a roof with Class A or Class C
Covering contemplated in sub rule LL3.4 of this code. For single storey buildings with a tiled or
sheeted roof in stable soil conditions, the minimum width of strip foundations should be 500mm
for external walls and 400mm for internal walls.
Trenches in sloping ground can be stepped with a minimum of 400mm overlap. Sloped trenches must
not exceed 1:10 gradient. The minimum depth of the strip foundation trench must be at least 400mm
below the original ground level. The average minimum thickness of the foundation must be at least
200mm. The strength of the concrete used for unreinforced strip footing must be at least 15MPa or
better. For a double storey building reinforced foundations would require 25–30MPa.Trench sides
must be dug up to as near to vertical as possible. Trim the sides of the excavation to avoid holes
being filled with concrete on the side faces. This will require more concrete than estimated and will be
a waste. When you have finished the excavation measure the actual depth, width and length of the
trench, and calculate the actual volume of concrete that you will need. Always add an additional 10%
to allow for wastage and unforeseen circumstances.
The NHBRC (National Homebuilders Association Council) requirements for house foundations: For
single storey buildings with a tiled or sheeted roof in stable soil conditions, the minimum
width of strip foundations should be 500mm for external walls and 400mm for internal walls.
As we said before, the minimum depth of a strip foundation must be 400mm below from below the
original ground and at least 200mm in thickness.
Height of foundation walls
The height of any foundation wall not acting as a retaining wall shall be not more than 1,5 meter .
(b) Where a difference in ground level including backfill exists between the two sides of any
foundation wall such difference shall be not more than 1000mm or 1 meter.
(c) No foundation wall shall have a thickness less than the relevant value given in the Table below
Provided that such thickness shall not be less than
(I) the thickness of the wall carried by such foundation wall; or
(II) where the wall carried by such foundation wall is a cavity wall, the sum of the thicknesses of the
leaves of such cavity wall.

The table below gives the minimum thicknesses of various types of foundation walls.
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The table below gives the minimum heights of foundation walls acting as a retainer wall

Once the foundation walls have been set up, the next step is to plan a damp-proof course.
A damp-proof course is a barrier through the structure designed to prevent moisture rising by
capillary action such as through a phenomenon known as rising damp. Rising damp is the effect of
water rising from the foundation, into the property. The damp proof course may be horizontal or
vertical. 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.
WHERE TO APPLY DAMP COURSE
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MATERIALS WIDELY USED IN THE DAMP PROOF COURSE
•
•
•
•
•

Flexible materials like butyl rubber, hot bitumen (asphalt), plastic sheets, bituminous felts,

sheets of lead, copper, etc.
Semi-rigid materials like mastic asphalt
Rigid materials, like impervious brick, stone, slate, cement mortar, or cement concrete painted
with bitumen, etc.
Stones
Mortar with waterproofing compounds
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•
•

Coarse sand layers under floors
Continuous plastic sheets under floors

Any chasing of pipes or conduits should be done on the inside brick skin and should not penetrate the
DPC membrane. If there is no alternative, and pipes or conduits have to penetrate the DPC, then the
membrane must be sealed to the individual pipes or conduits using a self-adhesive tape.”
Water pipes, sewers & Service Trenches – Minimum distance requirements
Water and sewer lines must be a minimum of 3 Meters apart; they are not to be laid in the same
trench. When a potable water line crosses a sewer line, the requirement is to provide 600mm or
more of clearance. Service trenches shall, as far as is practicable, not be excavated parallel to
buildings within 1 500 mm of the building perimeter (Ref: Sans 10400).
Minimum Soil Covers on drains
(a) soil cover over the outside of the drain of not less than 300 mm; or
(b) precast or cast-in-situ concrete slabs placed over such drain, isolated from
the crown of the pipe by a soil cushion not less than 100 mm thick and
such slabs shall be wide enough and strong enough to prevent excessive
superimposed loads being transferred directly to the pipes.
These days, wall ties are predominantly manufactured from stainless steel which is now readily
available commercially and withstands corrosion from water and cement without requiring additional
protection. Modern stainless steel wall ties offer a maintenance-free life and are value-engineered to
reduce material content.
After the damp proof course has been set out satisfactorily, the builder can move onto
the most important part of the home building process – Walling.
In terms of their function, all walls are either load bearing or non-load bearing walls. A load bearing
wall is part of the structure of the building - it holds the building up. A non-load bearing wall is only a
partition that divides the various rooms of a building. You can demolish a wall if it is a non-load
bearing wall; you cannot move or demolish a load bearing wall.
A non-load bearing wall is normally used to separate rooms within a house or building. As such it
does not support any structural objects such as roofs etc. Therefore, the minimum can be any from
100mm wide.
Toothing in Masonry walls
Toothing in masonry refers to the process of leaving alternating openings (teeth) for an adjoining
block or brick wall to be started from. Toothing provides less strength than raking or stepping back
the masonry wall. Because it weakness the wall where it has been placed, toothing will not be
allowed at an intersection of a wall but rather to be placed towards the middle of the wall.
Masonry wall overhangs
Masonry units shall be of the type and class required in terms of the scope of work. Masonry walling
shall not overhang concrete foundation slabs by more than 20 mm. Solid masonry units shall be laid
on a full bed of mortar with all perpend joints solidly filled with mortar as the work proceeds. Bed
joints shall not be deeply furrowed before the laying of units and perpend joints shall not be filled by
slushing with mortar. NOTE Perpend joints should be formed by buttering the end of the masonry
unit and pressing it hard up against the end of a previously laid unit
Mortar, Bed, Perpend Joints & Weep holes – Minimum space requirements
Mortar, Bed and perpend joints should not be less than 5mm or greater than 20mm. The thickness of
the first bed joint above a supporting element (foundation, slab or lintel) should not be less than
5mm or more than 35mm.Laying and bedding of masonry units shall be of the type and class
required in terms of the scope of work. Hollow units shall be laid with the thicker shell uppermost and
shall be shell bedded, horizontally and vertically. The face shells of the bed joints shall be fully
mortared. Perpend joints shall be mortared for a distance from each face at least equal to the face
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shell thickness of the unit. The webs shall be fully buttered in all courses of piers and columns, in the
first course above a supporting element and on either side of cores, which are reinforced. Each unit
shall be laid and adjusted to its final position while the mortar is still plastic. Any unit which is
disturbed to the extent that the initial bond is broken after initial positioning, shall be removed and
re-laid in fresh mortar. All collar joints in multi leaf walls shall have a nominal thickness that does not
exceed 20 mm and shall be solidly filled with mortar as the work proceeds. All protrusions of mortar
that extend more than 15 mm into cores or cavities, and which are to be filled with infill concrete,
shall be removed. All perpend and bed joints shall have a nominal thickness of 10 mm. The bed joint
thickness shall not be less than 5 mm or greater than 15 mm; perpend joint thickness shall not be
less than 5 mm or greater than 20 mm. The thickness of the first bed joint above a supporting
element shall not be less than 5 mm or greater than 30 mm. The maximum bed joint thickness of the
first bed joint be not less than 5 mm or greater than 35, might require the use of grade 10 infill
concrete to raise the surface of the supporting member to enable a bed joint of the specified
thickness to be achieved. Mortar droppings which fall on face masonry units shall be removed as soon
as possible. Bricks that have frogs shall be laid with the frog or the larger frog uppermost. Frogs shall
be filled with mortar as the work proceeds. The perforations in a low-density brick shall be filled with
mortar where the masonry is required to spread concentrated loads, such as at bearings to lintels and
beams. The cavities of hollow blocks shall be filled completely with concrete, grout, or mortar where
the masonry is required to spread concentrated loads, such as at bearings to lintels and beams.
All masonry types move to some degree. Clay masonry expands over time, whilst concrete masonry
contracts in the same way. In addition to the basic material characteristics, all exposed walls will be
stressed and destressed, by the daily and seasonal effects of the sun, wind and rain, irrespective of
walling type. Walls are therefore designed and constructed with the adequate provision of vertical
control joints and horizontal reinforcing. Wall reinforcements do effectively counteract the natural
movement behaviour of walls. The primary objective of control joints is to divide the wall into
separate panels in such a way that stresses along its length produced by differential movement can
be relieved. As a general rule, vertical joints to accommodate horizontal movement should be
provided at intervals of 6m to 7m.
Since there could be several variables involved, other acceptable spacing may be recommended by
professionals. SANS 10145 permits joint spacing up to 9m for unreinforced masonry and up to 18.4m
where vertical spacing of horizontal reinforcement is 200mm or less (subject to the length of the wall
not exceeding twice the height of the wall).Control joints are typically not required for interior walls of
dwellings and buildings as these are not exposed to the effects of repeated heating and cooling to the
extent of the exterior walls. Control Joints should be shown on drawings and then be built into the
wall during construction and should run the full height of the wall. Sawn joints are not only costly but
largely ineffective and are not recommended. Care needs to be taken that control joints extend
through any plaster applied and control joints should NEVER be plastered over.
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Maximum height of Masonry walls & their nominal thickness

For brick walls, a common thickness is 230mm (9"), and for concrete block walls, common
thicknesses are 200mm (8"), 150mm (6") and 100mm (4"). In the building trade, the
thickness of the walls excludes the plaster, so if a wall is plastered on both sides, its actual
thickness will be 1" or 1.5" more than its stated thickness in an architectural drawing or
contract.
The cavity between masonry walls may be between 50-110mm in thickness, but no thermal
advantage is obtained by increasing cavities beyond this. The revised regulations and SANS
10400 Part K is silent in the density of wall-ties but SABS2001Construction works Part CM1
Masonry walling specifies a distribution of not exceeding 450mm vertical centres/spacing and
horizontal spacing of 600mm irrespective of the cavity thickness. The SABS 0400 National
Building Regulation KK6 (now superseded) required a wall tie distribution of one per 2.5m2
(50mm cavities) greater the 3.0 wall-ties per square meter (70mm cavities) but the
requirement is now 3.7 ties per square meter.
Non Load Bearing Walls – Minimum Width Requirements
A non load bearing wall is normally used to separate rooms within a house or building. As
such it does not support any structural objects such as roofs etc. Therefore the minimum can
be from 100mm wide.
Hollow Bricks – Why are hollow bricks used?
Energy conservation- Hollow bricks can reduce the use of cooling and heating devices as
per the seasonal requirements due to their thermal insulation property. This reduces the
energy consumption thus saving the resources and your pockets ..... They also provide more
sound insulation as compared to solid bricks.
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Walls – Minimum thickness of walls
In terms of their function, all walls are either load bearing or non load bearing walls. A load
bearing wall is part of the structure of the building - it holds the building up. A non-load
bearing wall is only a partition that divides the various rooms of a building. You can demolish
a wall if it is a non-load bearing wall; you cannot move or demolish a load bearing wall. For
brick walls, a common thickness is 230mm(9"), and for concrete block walls, common
thicknesses are 200mm(8"), 150mm(6") and 100mm(4"). In the building trade, the thickness
of the walls excludes the plaster, so if a wall is plastered on both sides, its actual thickness
will be 1" or 1.5" more than its stated thickness in an architectural drawing or contract.
Cavity walls/Hollow wall
A cavity wall is a wall consisting of two separate walls built side by side, with a gap of
at least 50mm and not more than 110mm and tied to each other via wall ties. Cavity wall is
also called a Hollow wall. For non-load bearing cavity wall, two leaves are of
equal thickness or sometimes internal leaf with more thickness is provided. The cavity
size should be in between 4cm to 10cm. The internal and external leaves should have at least
10 mm thickness.

15 | P a g e

Wall ties in Cavity walls – Minimum & Maximum spacing dimensions

Cavity wall – Minimum & Maximum gap dimensions
The cavity between masonry walls may be between 50-110mm in thickness, but no thermal
advantage is obtained by increasing cavities beyond this. The revised regulations and SANS
10400 Part K is silent in the density of wall-ties but SABS2001Construction works Part CM1
Masonry walling specifies a distribution of not exceeding 450mm vertical centres/spacing and
horizontal spacing of 600mm irrespective of the cavity thickness. The SABS 0400 National
Building Regulation KK6 (now superseded) required a wall tie distribution of one per 2.5m2
(50mm cavities) greater the 3.0 wall-ties per square meter (70mm cavities) but the
requirement is now 3.7 ties per square meter.

Vertical Chases
Vertical chases should be no deeper than one third of the wall thickness – with standard
100mm bricks and blocks, that’s going to be 33mm, which is quite deep anyway – that’s not
allowing for any plaster coating which could be 10mm so the maximum depth then works out
at 36mm from the front face of the plaster.
Horizontal Chases
Horizontal chases should be no deeper than one sixth of the wall thickness - with standard
100mm blocks, that’s going to be 16mm which is usually quite sufficient – that’s not allowing
for any plaster coating. Chases on opposite sides of a wall should not be in line, i.e. ‘back to
back’.
Control joints
A control joint is a continuous vertical joint filled with mortar, but with a bond breaker on one
side so that tensile stress cannot develop across the joint. If control joints are not provided, a
concrete masonry wall may crack as it shrinks over time.
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Weep holes maximum spacing
Weep holes are formed in the outer leaf of a cavity wall, immediately above the Damp Proof Course
at a maximum spacing of 1000m. Weep holes are formed by leaving a perpend joint open for a
height of approximately 50mm or by providing openings approximately 30mm wide.

Length & diameter of butterfly walls?

These days, wall ties are predominantly manufactured from stainless steel which is now readily
available commercially and withstands corrosion from water and cement without requiring additional
protection. Modern stainless steel wall ties offer a maintenance-free life and are value-engineered to
reduce material content.
Y10 - Reinforced concrete steel rods
Reinforced concrete is the most commonly used structural material in engineering construction.
Although concrete is strong in resisting compressive stress, it is weak intention. Hence to withstand
tensional stresses, steel is needed in concrete. The reinforcement in concrete may be simple bars or
rods bend and tied to a given schedule with stirrups. The nominal diameters of bars used at site were
Y10, Y12, Y16, Y20, Y25 and R6. The y means the type of reinforcement whereas the number stands
for its diameter in millimeters.
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Plastering application, common defects & minimum dimensions?
Plaster thickness should be between 10-15mm and as uniform as possible. The more accurate the
substrate, the easier it is to meet these requirements. Note that, if plaster is applied in a single
coat, thickness should be 10mm to 15mm. A single coat should not be thicker than 15mm.
Plaster should be used within two hours of being mixed and never be re-tempered by adding
additional water or cement.
The following are the common plaster defects for misapplication of plaster
• Cracking
• Debonding
• Grinning
• Expansion
• Popping
• Rapid drying
• Lack of hardness

18 | P a g e

Lintels
Care should be taken when handling or transporting lintels, especially the longer lengths.
They are easily damaged by untrained or negligent forklift drivers. Longer lengths should
always be supported in at least 3 places and preferably transported and stored on their side
until used. Lintels must always be laid with the hollow side uppermost, and never upside
down. Lintels are laid singly or side by side depending on the thickness of the walls. The
biggest mistakes made by builders when building in lintels are not using a sufficient
number of support props and not leaving the support props in place for enough days. Please
follow the guidelines below.

*Bearing on each side, minimum
Brick courses above lintel, minimum
Support/props every x Metres
*Days support required
*(Ref: NHBRC Part 3, Sec 3 Feb 1999 Rev No.1)

1.5
150mm
4
1m
7

1.5 - 2.5
250mm
4
1.5m
7

2.5
350mm
5
1.5m
7

Lintels – Formwork Stripping Times
Table – 2: Formwork Stripping Time (When Ordinary Cement is used):
Type of Formwork

Formwork Removal Time

Sides of Walls, Columns and Vertical faces of
beam

24 hours to 48 hours (as per engineer’s
decision)

Slabs (props left under)

3 days

Beam soffits (props left under)

7 days

Removal of Props of Slabs:
i) Slabs spanning up to 4.5m

14 days

ii) Slabs spanning over 4.5m

14 days

Removal of props for beams and arches
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i) Span up to 6m

14 days

ii) Span over 6m

21 days

Walls determine the room dimensions for a home.
The following are the minimum height & floor area dimensions required by the NHBRC.

Minimum Staircase Dimensions.
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Windows – Minimum height requirements
If the window is located on normal traffic routes so that people are
likely to move directly towards such window, then the sill must have
a minimum height of 800mm from the floor, however, if the height is
to be less than 500mm, then such window must be glazed with
safety glass.
The window should have an unobstructed clear openable area that is
at least 0.33m2 and have no clear dimension less than 450mm high
and 450mm wide (the route through the window may be at an angle
rather than straight through), appropriate escape catches and hinges
must be fitted to ensure this clear opening is achieved. Bottom of the
openable area is to be a minimum of 800mm and not more than
1100mm above the finished floor level. NOTE: for roof windows the
minimum height to the openable area is 600mm.

Laminated Wood Flooring
For laminated wood flooring, floor underlays provide a “vapour barrier” to prevent
moisture from coming through the floor of the home and then migrating into the flooring;
the underlayment may also have noise-dampening properties.
The underside of any floor boards other than those laid on a concrete slab shall
be not less than 550 mm above the surface of the ground immediately below
such floor boards.
In wooden flooring, end matched joints should be at a minimum of 150mm apart from the
end matched joint in the previous line of flooring, however 200mm – 250mm is better. One
doesn’t want to create a pattern in a strip floor as patterns are normally kept for parquet
block floors where a specific pattern is the design of the floor for e.g. - herringbone, brick
pattern, block pattern etc. The minimum length should at least be 1 meter. As wood barely
moves at all in the length expansions in the length need only be around 5 - 10mm total
(Irrespective of the length) so that when the floor expands in the width the flooring board
ends can slide along the wall without getting jammed. As engineered boards are more stable
than solid the minimum of 3mm per L/m can be left more acceptably however again, if there
is space try leave the maximum as no one wants to go back to a job to put the floor down if
it can be avoided.
One of the most important reasons to use underlayment is to protect your hardwood
floor against moisture damage. You can often find underlayment with an added vapour
barrier which helps to keep your wood floors safe from water damage and moisture intake
from the ground below.
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Timber Logging
Logging is the process of cutting and processing trees to produce timber and pulp to supply
the world’s markets for furniture, construction, paper, and other products. The practice of
logging ranges from large-scale commercial timber plantations to individuals harvesting fuel
wood. While logging is important to regional economies and rural communities, if not
managed properly, it can contribute to deforestation and forest degradation.
Timber – Key Facets of Timber Treatment (Class Markings & Applicability)
The key facets of timber include timber treatment, timber grades and good carpentry
practices.
In South Africa, all treatment plants producing treated timber are monitored through a
compulsory third party product certification scheme. All treated timber is required to show not
only the product certification mark of the approved certification bodies, but also to which H
class the timber has been treated.
Chemicals should not be brushed on. The timber is put into a treatment vessel and through
various processes; the chemicals are deeply impregnated into the timber at a minimum depth
of at least 30mm thus obtaining the correct penetration depth and chemical retention for the
predetermined hazard class. Boron may, under specific conditions, also be applied by means
of a dip-diffusion process.

The following are the chemical treatments applied in South Africa

The main chemicals are CCA (Copper Chrome Arsenate) and Creosote. CCA gives the timber
a greenish look whilst Creosote leaves the timber pole dark brown to black. Other chemicals
available are Boron and TBTNP (Tributyltin naphthenate – permethrin). TBTOL (Tributyltin
oxide Lindane) and PCP has been removed from the market place because of its proven
damaging environmental properties.

When timber is treated, it is given the following hazard symbols of where it can be applied.

Your treated timber will be marked with one of the symbols listed below as well as its
applicability.
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Roof Fixing
The legislation states that, “Where any roof truss, rafter or beam is supported by any wall,
provision shall be made to fix such truss, rafter or beam to such wall in a secure manner that will
ensure that any actions to which the roof may normally be subjected will be transmitted to such
wall”.
There are different types of anchors that may be used to fix the roof trusses:
•

Two strands of 4 mm diameter galvanized steel wire may be used for all heavy roofs, and for
light roofs with a slope of less than 15 degrees, and minimum truss or rafter centres of 760
mm.

•

30 x 1,2 mm galvanized strapping may only be used for light roofs. If the slope is less than
30 degrees, the maximum truss/rafter centres should be 760 mm.

•

30 x 1,6 mm galvanized steel strapping (which of course is stronger than the above) may
also only be used for light roofs, but trusses/rafters may be more widely spaced. The variants
for roofs that slope less than 30 degrees are 750 mm, 1050 mm, and 1400 mm. Centres
should be no more than 1500 mm if the slope is more than 30 degrees.

•

a Heel joints should have 2 x M12 bolts per joint with 40 mm washers at each end
*b All timber members should have a thickness of 38 mm or 36 mm if the timber is planed
*c 38 mm x 114 mm Grade 7 members may be substituted for 38 mm x 152 mm Grade 5 material, if
required
*d The maximum overhang of a 114 mm top chord or rafter is 600 mm. The top chord or rafter must
be increased to 152 mm if the overhand is greater than 600 mm but less than or equal to 900 mm
Roofs are generally classified either “light” or “heavy” according to the material used to finish them.
Light roofs may incorporate metal profile sheeting, metal roof tiles, fibre cement fibre sheeting and
fibre cement slates. Heavy roofs may incorporate concrete or clay roof tiles, thatch or slates (other
than those made of fibre cement).
What the bricklayers do is to build the anchors into the wall vertically, at the correct height, in a
horizontal joint (see photograph above). The weight of the roof will be carried by the timber wall
plate that rests on the internal skin, and the roof structure will be supported by the external walls (or
skin) of the house.
When the roofing carpenter builds in the roof, he will wrap the ties around the rafter and nail them to
the roof timbers.
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Guidelines for Anchoring Roof Trusses
It is important that whichever type of roof truss is used, for the trusses (or rafters) to be evenly
spaced. This means the centres must all be exactly the same. It is also vital for the anchors to
extend adequately into the masonry. Generally, the minimum for heavy roofs is three brick
courses (or 300 mm from the wall plate) and 600 mm if the roof is categorized “light”.
If the wall is built from hollow concrete blocks, a minimum anchor depth of 400 mm is required for
heavy roofs, and generally 600 mm for light roofs. If the block wall comprises either a 140 mm or 190
mm single leaf, and it spans about 8 m, then the anchor must be embedded at 1000 mm into the
blockwork.
Understanding the Terminology
Rafters are horizontal “members” (essentially sloping beams) that form the upper edges of any roof
truss. There are different types of rafters, depending on where they are positioned, including valley,
hip, common and jack rafters.
Trusses are rigid structural components (rafters, beams, posts and struts) that are assembled from a
number of timber “members” and connectors (usually bolts or nail plates) in a way that forms a
pattern of triangles. There are many different truss configurations including king post, fink, Howe,
scissors and attic trusses.
Roofing, Trusses, Rafter, Purlins & wall plate minimum requirements
Trusses, rafters and purlin beams must be supported on wall plates of minimum size 38
mm x 76 mm timber, or similar flat bearing surfaces which have been levelled. Wall plates are
installed on the external walls – nailed to the top of the inner skin of bricks.
Sheathing in timber roof structures
In the construction industry, the term ‘sheathing’, or 'sheathing board' can be used to refer
to a layer of board or panel material that forms a part of floor, wall and roof assemblies.
The outer sheathing board strengthens the assembly, provides a surface for
other materials to be applied to and may give some degree of weather resistance.
The materials most commonly used for sheathing include;
engineered timber, plywood, gypsum and oriented strand board (OSB).
Floor sheathing is typically a tongue and groove material that carries live loads down to
the floor joists beneath. It is generally installed after a floor frame and been built but before
the walls have been built up.
Wall sheathing can be structural or non-structural and on external walls can help protect
against wind and water penetration.
Roof sheathing is generally structural as it helps to brace the roof frame. A covering is
generally applied over the top of the sheathing.
Roofing -Gutter & Valley Flashing Dimensions
End laps of flashing to be at least 150mm cover flashing not to be punctured within 75mm of
a vertical lap head wall and side wall flashing to be turned up at least 75mm against vertical
surfaces and dressed in the wall, fixed to the wall or cover flashed. Flashing laid at right
angles to box ribbed profile sheeting to be fixed in alternate flutes or at a maximum of
600mm centers. Valley flashings to have a minimum width of 300MM.
Roofing –Minimum heavy roof anchoring requirements
Generally the minimum for heavy roofs is three brick courses (or 300 mm from the wall plate)
and 600 mm if the roof is categorized “light”. If the wall is built from hollow concrete blocks,
a minimum anchor depth of 400 mm is required for heavy roofs, and generally 600 mm for
light roofs.
Roofing – Minimum storm water pipe gradients
The NHBRC table specifies minimum storm water pipe gradient in relation to the diameter of the pipe.
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So if the minimum 300 mm pipe is used the desirable minimum gradient is 1 in 80, and the absolute
minimum gradient is 1 in 230. If the maximum 1 200 mm diameter pipe is used, then the desirable
minimum gradient is 1 in 520, and the absolute minimum gradient is 1 in 1500.
Minimum spaces between joist & creed

Roofing – Minimum Pitch & Roof Slope Requirements

In addition to maximum spans, there are also minimum requirements in terms of slope (or pitch) and
minimum end laps.
When it comes to thatch roofs, generally the slope should be 45 degrees, except at dormer windows
where the slope should only be 35 degrees. The minimum thatch layers and thickness vary depending
on the type of grass or reed used for thatching. Fine thatching grass or reed should have a 1.2-2.5
mm stem/butt diameter, and it should be 175 mm thick. Coarse thatching grass or reed should have
a 2.5-4 mm stem/butt diameter, and it should be 200 mm thick. Water reeds should have a 1-7
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mm stem/butt diameter, and a 300 mm layer thickness.

Waterproofing & Building warranties – Minimum Requirements
The NHBRC warranty Fund was established to cover consumers against major and defined structural
defects for a period of 5 years. Enrolling your new home with the NHBRC is not only a statutory
requirement but also affords protection against contractors who deliver substandard design,
workmanship and poor-quality materials. In a nutshell, the NHBRC gives the following guarantees
5 years against any major structural defects
1 year against waterproofing defects
3 Months against deviations from proposed house plans
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