Sabita Manual 12
Methods for labour intensive construction of
bituminous surfacings

Foreword
To underpin the drive by the South African government to advance job creation, skills development and
empowerment in the roads sector, Sabita has reviewed this manual describing method statements for
labour intensive construction related to bituminous products. The methods published in this manual are
complementary to the document Job Creation, Skills Development and Empowerment in Road
Construction, Rehabilitation and Maintenance, published by the Gauteng Department of Public
Transport, Roads and Works and have been reviewed by industry experts to ensure that the information
is up-to-date and aligned with current best practice.
For some operations alternative method statements are given, employing a range of materials and / or
procedures. The selection of the optimum procedure would be based on resources and specific site
conditions. Also, the method statements may not be grouped in a sequence as dictated by the project
requirements; the procedure actually employed may need to be compiled from two or more of the
method statements covered to meet project specifications.
To ensure that the method statements do not contain too large a volume of information, some were
broken down into various elements. An example is the chip seal operation, which was divided up into the
following activities:
• spray operations and
• stone chips application.
In some cases production rates have been provided to assist with estimates of resource requirements.
Clearly, these production rates may vary depending on the site circumstances and experience of the
work team undertaking the operation. Also, it is difficult to provide reliable production figures for highly
variable operations such as crack sealing and pothole repairs. Users should therefore view these rates
with the necessary caution.
Although traffic control is not covered in detail in this manual it is of critical importance to all operations. It
is strongly recommended that signs, sign sequences and other appurtenances at road works comply
with the minimum requirements of the South African Road Traffic Sign Manual for traffic deviations and
lane restrictions to ensure a safe work zone for both the construction workers and the travelling public.
Users of this manual are invited to review the methods and to forward any comments, additional points
or revisions they deem necessary to Sabita. This will allow continual refinement of the method statements
thereby assuring maximum benefit to be derived from their use.
Sabita acknowledges with thanks the input and assistance of the following persons in compiling these
method statements:
• Deon Pagel - National Asphalt
• Morné Labuschagne - Colas SA (Pty) Ltd
• Herman Marais - Much Asphalt (Pty) Ltd
• Angela Broom - AJ Broom Road Products (Pty) Ltd
• Gerrie van Zyl - PD Naidoo & Associates (Pty) Ltd
• Garth James - Kaytech (Pty) Ltd
• Johan Hattingh - PH Bagale Inc
• Barry Pearce - Consultant
• Piet Myburgh - Consultant.

Method statement for labour based construction of:
Slurry-bound macadam layers
Appropriate
2
wearing course
Slurry-bound
Macadam
Base layer

Definition

Slurry-bound macadam consists of single-sized aggregate of nominal size ranging from 13 mm
to 53 mm with the voids between these stones filled with a slurry, consisting of sand and
bitumen emulsion.
Slurry-bound macadam can be laid either as a base layer or as a surfacing. The main
difference being that the surfacing will normally use a smaller stone size than in the thicker base
layers and the surfacing layer may also be thinner than the base layers.

Application

Slurry-bound macadam can be applied to a wide range of surfacing and traffic applications such
as:
•
•
•
•
•
•
•
•
•

Walkways
Driveways
Parking areas
Roads/streets
Road rehabilitation using slurry-bound macadam as overlay
Pothole patching
Assembly areas
Tennis courts
Taxi/bus bays

This method is particularly well suited for inaccessible / mountainous terrain where large
construction equipment is difficult and costly to operate whereas the equipment necessary to
construct a slurry-bound macadam layer or overlay is light and easy to manoeuvre. It can also
be well utilised in a phased construction approach where the problem of mechanical damage to

new asphaltic layers during construction is overcome by using a slurry-bound Macadam as base
layer with only a thin slurry seal as initial surfacing. This may be sufficient surfacing for a period
of eight years. An asphalt overlay may then follow once construction activities of the total
development are complete.

Material requirements

Aggregates: - Aggregates should comply with the project specifications and the size will vary in
accordance with the thickness of the layer, generally between 75 – 150 mm depending on the
traffic volume and the design. The actual stone aggregate size will be determined by the client
or his agent.
Sieve
Size

% Passing by mass

mm

53 mm

75

100

53

85 – 100

100

37.5

35 – 70

85 – 100

100

26.5

0 – 15

0 – 50

85 – 100

100

19.0

0-5

0 – 25

0 – 30

85 – 100

100

0-5

0–5

0 – 30

85 – 100

0–5

0 – 30

13.2

37 mm

26.5 mm

9.5

19.0 mm

4.75

13.2 mm

0–5

Aggregates for slurry filler: Slurry aggregate should comply with the project specifications.
Either a fine or medium graded material is selected, depending on the layer thickness. The
grade will be determined by the client or his agent.
Sieve
Size
(mm)

% passing by mass
Fine grade

Medium
grade

6.7

100

4.75

100

82 – 100

2.36

90 – 100

56 – 95

1.18

65 – 95

37 – 75

0.600

42 – 72

22 – 50

0.300

23 – 48

15 – 37

0.150

10 – 27

7 – 20

0.075

4 - 12

4 - 12

Bitumen emulsion: - Anionic stablemix grade 60% bitumen emulsion is recommended.
Generally the emulsion content of the slurry is 250 l/m3.
Cement: - Ordinary cement complying with SANS 50197-1 is used. Generally 1 % by mass of
the aggregate is added.
Water: - Potable water

Plant and equipment requirements

The following plant is required to lay approximately 200m2 day.
Item
•

Pedestrian vibratory roller or plate compactor

Number of items
1

•

Shovels

2

•

Ballast forks

4

•

Wheelbarrows

4

•

Concrete mixer

1

•

Squeegees

4

•

Rakes

2

•

3 m Straight edge (Screed Board)

1

•

Bass brooms

•

3 m x 2 m Hessian cloth

•

Measuring containers

2
1
4

Labour requirements
Below is the typical composition of a slurry team necessary to place 200 m² per day.
Activity

Number of workers

•

Spread & level

4

•

Compaction operator

1

•

Mixer operator

1

•

Wheel barrow operators (slurry)

4

•

Squeeging

4

•

Finishing techniques

2

Construction
Site Preparation
To contain the material at the designed road edge guide rails, gravel edge supports or
straightedges need to be set up at the correct positions.. These supports need to be secured so
as to withstand the construction forces acting on them. The supports must also be set to the
correct levels to provide a guide. Allowance should be made for 30 % extra height to
accommodate densification of the material during compaction.

Placing and levelling the aggregate
The aggregate should be placed with the aid of the wheel barrows as close as possible to where
it is required. Every effort should be made to ensure that as little of the underlying layer is
disturbed when tipping the materials using the pivot point on the front of the wheel barrow. The
aggregate is then spread to the levels given using the ballast forks and rakes. The levels
should be checked for evenness and correctness with the 3 m straight edge.
The aggregate is compacted starting from the outer edge and moving inwards. Levels should
be rechecked for accuracy with the 3 m straight edge. Where necessary material should be
added or removed to ensure an even final level. Care should be taken not to disturb the
material as it is still quite unstable before the slurry has been applied
Mixing the slurry
The mix proportions will vary depending on the source and grading of the aggregate used.
Before laying the slurry, trial mixes should be conducted in a small container. Typical mix
proportions are given below. The actual mix proportions will be determined by the client or his
agent.
Material
Bitumen emulsion
Crusher dust
Cement
Water

Volume (litres)
25

% by mass
9

100

90

1

1

160

0

The following mixing procedure is recommended to obtain a homogenous slurry mixture:
Step 1: Pre-wet the concrete mixer drum with approximately 5 litres of water
Step 2: Add the aggregate into the concrete mixer
Step 3: Add the cement into the concrete mixer
Step 4: Mix contents
Step 5: Pour water into the concrete mixer
Step 6: Mix contents
Step 7: Pour in the emulsion
Step 8: Mix contents
The emulsion must be at ambient temperature. To improve workability of the slurry, more water
may have to be added in a controlled manner to achieve a creamy consistency. The quantity of
water in the mix will vary depending on the type of aggregate source and prevailing air
temperature.
Laying by hand

Slurry can be applied to the layer and worked into the voids with the aid of the squeegees,
working in all directions to ensure the voids are filled as completely as possible. Use should
also me made of the roller to vibrate the slurry deeper into the layer. This working in of the
slurry should continue until no further penetration into the layer can be achieved.
The newly applied slurry should be finished off by dragging a wet hessian sheet over the
surface to achieve a uniformly textured surface.
Traffic control
Slurry takes approximately four hours to set properly under favourable weather conditions. As
the slurry penetration can be quite deep it may take longer to set. Traffic should not be allowed
onto the layer until it the slurry has fully set and can withstand the turning force of a shoe heel
under a person’s weight without scuffing.

.Quality control

In general, careful attention should be paid to the correct methods and procedures to ensure
that the layer will give adequate service.
Care should be taken to ensure that the aggregate complies with to the project specifications.
On any day work should only commence if no rain is forecast. Care should also be taken if it is
likely to rain the following day given the depth to which the slurry penetrates and the time taken
to set, especially for thicker layers. The following tests should be conducted on site during the
execution of the works:
•
•

Bulking test should be carried out daily on the crusher dust to establish whether the
batch volume needs to be adjusted.
If the water source is changed, dilute it 50:50 with the emulsion in a glass container to
check if it is compatible.

Method statement for labour based construction of:
Single Seal
Second application or binder
or fog spray on top of chips

Layer of stone chips
on 1st spray
2

Existing substrate
or base

Definition

A single seal is a sprayed application of bituminous binder followed by a layer of stone
chippings. The stone chippings are sometimes covered by a light second application of binder
or fog spray to ensure that it is all “locked in” and forms an integral part of the seal. Very often
(and especially with the larger aggregates), the total application of the binder is split between
the first spray and a second spray. Apart from assisting to lock the stone aggregates in from the
top, this “blackens” the road, particularly when the stone aggregates are not pre-coated, thereby
making road markings more visible and efficient.

Application

Single seals are used as a first surfacing on newly constructed roads or as a reseal on an
existing surfacing.

Single seals are best suited to residential developments and rural roads

with occasional heavy vehicles.
The main functions of a single seal are to:
•

waterproof the underlying pavement layers,
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•

provide a safe all-weather dust-free riding surface with adequate skid resistance

•

protect the underlying layers from the abrasive and destructive forces of the traffic and
the environment.

As errors in the application rate of the bituminous binders cannot be readily rectified, as is the
case with double seals, controls on site must be closely monitored to ensure an acceptably,
serviceable and durable riding surface.

Material requirements

Stone aggregates: - Suitable stone aggregate for a single seal is a single sized stone
aggregate that is clean and free of dust particles, clay or organic materials.

The stone

aggregates are limited to sand or single sized 6.7, 9.5 mm or even 13.2 stone aggregate.
Aggregates should comply with the requirements of the project specification.
Bitumen emulsion: - Cationic spray grade bitumen emulsions with 60 or 65 % binder is
recommended.

The advantage of using a 60% emulsion is that it can be sprayed at ambient

temperature, whereas 65% emulsion should be heated to at least 50 to 60 °C to lower the
viscosity. A diluted fog spray is recommended on the 9.5 and 13.2 mm stone aggregate layers.
The total binder application that is specified includes the amount used for the fogspray, i.e. the
total application of the first spray and fog spray must not exceed the specified quantity.
Water: - Potable water

Plant and equipment requirements

Below is a list of typical plant and equipment required to construct 4 000 – 6 000 m² of double
seal surfacing per day. For each contract it needs to be ensured that the various phases of the
work are balanced with each other, e.g. brooming stays ahead of the spray application which
should not advance too far from the chipping operation. The number of chip spreaders should
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also be appropriate to the road width being sealed. In the example below three chip spreaders
are required to cover a width of 3.6m and the number of workers listed below are appropriate for
this number of chip spreaders operating in parallel.

Item

Number of items

Pedestrian double drum vibratory roller with
mass of 0.6 t or more

2 to 3

Hand operated spray cart with 210 Litres 1 - 2
emulsion drum holder
OR
1-2
Spay tanker towed with tractor or bakkie
Walk-behind chip spreaders

3

Wheelbarrows

20 (2 for back chipping)

Shovels

9

Brooms

8 - 10

Note: The equipment required for the preparation of the base is covered in the relevant method
statements.

Labour requirements
Below is the typical composition of a single seal team necessary to lay 4 000 – 6 000 m² per
day). The team size is also relevant to the use of three chip spreaders. Where less chip
spreaders are used (on a small project) the labour and equipment requirements should be
adjusted proportionately.
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Activity

Number of workers

Brooming

3 – 6 (depending on loose material)

Loading and spraying binder

3-6

Chip spreaders

12 (4 per chip spreader)

Rollers

2 – 3 (depending on requirements)

Stone aggregates loading

6 -9

Wheelbarrows

9 – 12 (depending on stockpile distances)

Backchipping team

4

Traffic control

2-4

Construction

Site Preparation
It is assumed that the base has already been primed should this be specified. (See applicable
LIC priming method statement). Should the base not be primed it will need to be swept before
the operation can commence. This process will be the same as for the priming operation. The
binder content needs to be increased slightly to allow for a percentage to be absorbed into the
base layer to create the bond required between the granular base and wearing course layers.
Should the base not be primed it can also be moistened very slightly after brooming to prevent
“pin holing” of the binder from occurring.
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To ensure that the operation is not slowed down while chip spreaders are re-supplied with stone
chippings, small stockpiles can be deposited along the road side at intervals of about 50m to
reduce the distance to be travelled as the stone chippings are wheeled to the chip spreaders.
The size of the stockpiles can be determined based on the spread rate required for the
particular application.
Spray operation
Spray applications should only be applied during the day and only in good weather conditions.
Care should be taken when spraying on a windy day as the spray may be carried some distance
and damage property or passing vehicles down-wind of the operation.
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material.
The emulsion can be sprayed directly from the 200 L drums if the hand pulled cart is used.
Should a towed tanker be used, the required number of drums will need to be pumped into the
cart at the correct handling temperature, making allowance for the expansion of the binder in the
cart while heating.

Tack coat or 1st First Spray operation using a hand lance
Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
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When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
The area to be sprayed from a given quantity of binder should firstly be established and marked
out to assist in achieving the correct application rate..

Example: 200 L (1 drum) of 60%

emulsion applied at a spray rate of 1.1 L/m2 of net binder will cover 109 m2. Therefore, if the
area being sprayed is 5 m wide, the drum will cover a total length of 22 m. The area should be
marked out to assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications.

The actual spray rate should be continuously

checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
The spray operation and the chipping operation should be closely monitored and coordinated to
ensure that the chips are applied to the emulsion before it breaks. Hence, the spray operation
should not advance too far ahead of the chipping operation.
After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!
Stone application
The stone application must commence as soon as practically possible to ensure the stone
aggregate falls onto the unbroken emulsion. The chip spreaders are pushed by three workers
plus an operator who will ensure that the chipping operation takes place along the correct line. .
The aggregate is wheeled to the chip spreaders on the previously spread aggregate and
discharged into the receiving hopper.
Rolling operation
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Rolling on the newly applied chippings must commence as soon as possible to assist with the
bedding down of the stone aggregate into the emulsion. No severe turns should be made on
the surface itself until the stone aggregate is well bedded down and the emulsion broken. Any
turning needs to be gradual on the oldest section of the stone aggregates to prevent the stone
aggregates from being shifted out of position.
Back chipping
The back chipping operation of sweeping off excess stone aggregate and adding chippings to
the spots where there are insufficient stones lean will take place between the roller passes.
Care must be exercised in this operation so as not to collide with wheelbarrows. The rollers
have right of way in this operation. After back chipping the aggregates should present an
evenly spread single layer of chips, lying shoulder-to-shoulder.
Fog spray
A diluted emulsion fog spray can be applied after 2 – 3 weeks once all the stone aggregates
have bedded down well and all excess stone aggregates have been swept to the side of the
road surface either by vehicular traffic or brooming.
Traffic control
Seals need approximately four to eight hours to set properly (under favourable weather
conditions). Traffic must not be allowed onto the seal until such time as it is fully set, particularly
on areas where turning and/or stop-start actions occur.
.Quality control

Three aspects, critical to achieving a sound end product, which need particular attention are:
•

Spray application rate - incorrect binder spray application rate will result in either the
stone chippings not adhering to the base or bleeding of the surface;

•

Chippings to be dust free - dust on the chips will result in poor bonding of the aggregate
to the binder, resulting in chip loss. ;
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•

Chipping at correct spread rate - too lean an application may result in the emulsion being
set by the time the back chipping occurs, leading to poor bonding and eventual ravelling.
Applying too much aggregate results in added work for the sweepers, who must remove
the excess stone from the surface. This could also result in a shortage of aggregate
before the day’s production is achieved.;
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Method statement for labour based construction of:
Cape seal
1 or 2 layers
of slurry

Layer of stone chips
on 1st spray
2

Second spray
application

Existing substrate
or base

Definition

A Cape Seal is in effect a single seal with the spaces between the chippings filled with slurry.
Either 13,2 mm or 19,0mm stone sizes are used. Often, and especially if the stone chippings
have not been pre-coated, diluted emulsion is applied as a second spray application. Where
13,2 mm stone aggregate is used, one layer of slurry is applied, while with 19,0mm aggregate
two layers of slurry are generally applied. In the case of the 19 mm aggregate size the slurry of
the first application should be of sufficiently runny consistency to ensure that all the spaces
between the stone chippings are filled. The second application (or single application in the case
of 13,2mm chips) would normally have firmer consistency and would be drawn off level with the
tops of the aggregates to ensure contact between tyres and the stone, and not between tyre
and slurry.

Application

Cape Seals are generally used in new road construction and parking lots. They are best suited
to rural roads in view of the tendency for it to be a noisy surfacing as a result of the coarseness
of the exposed aggregate,
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A Cape Seal is a fairly forgiving wearing course as any errors in application rates during
construction can be rectified in successive applications. Controls on site must still however be
closely monitored to ensure an acceptable, serviceable and durable riding surface.

Material requirements

Stone aggregates: Suitable stone chippings for Cape Seals is a single sized aggregate that is
clean and free of dust, clay particles and organic materials. The nominal aggregate sizes are
limited to either 13.2 or 19.0 mm stone aggregate conforming to the project specifications.
Bitumen emulsion: Stable grade bitumen emulsion with 60% - 65% binder is recommended.
The advantage of using a 60% emulsion is that it can be sprayed at ambient temperature,
whereas the 65% requires heating to a minimum of 50oC to lower the viscosity.
Water: - Potable water

Plant and equipment requirements

Below is a list of typical plant and equipment required to construct 2 000 – 4 000 m² of Cape
Seal surfacing per day. Aspects of this will need to be looked into for each contract to ensure
that the individual phases of work are balanced with each other, e.g. the chipping operation
following closely on the first binder application. The number of chip spreaders can also be
influenced by the road width being sealed. In the case described below three chip spreaders
covered a width of 3,6 m. Numbers given below are for a team of three chip spreaders running
in parallel.
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Item

Number of items

Pedestrian double drum vibratory roller with mass of 0.6 t
or more

2 -3

Hand operated spray cart with 210 Litres emulsion drum
holder
OR
Spay tanker towed with tractor or bakkie

1

Walk-behind chip spreaders

3

1

19 – 27 (2 for back chipping)

Wheelbarrows
Shovels

12 - 19

Brooms

6 - 11

Concrete mixers (275 to 350 litre)

4–5

Rubber squeegees

10 – 15

Plastic buckets

6 – 10

Note: The equipment required for the preparation of the base is covered in the relevant method
statements.

Labour requirements
Below is the typical composition of a team necessary to construct 2 000 – 4 000 m² of Cape
Seal surfacing per day. This includes the labour for the chipping operation as well as the slurry
operation and is based on a well balanced output of the two applications. On average, one
concrete mixer will deliver about 5m3 of slurry on a day, and if this is scaled up to five mixers a
total production of 20 - 25 m3 is achievable. Depending on the spread rate this converts to
production of up to 4000m2 for the day. The number of workers in the team listed below is
appropriate for the operation of three chip spreaders and five concrete mixers, but it is quite
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possible to use only one chip spreader and one concrete mixer if working on a small site,
reducing the complement of workers and equipment accordingly.
Activity

Number of workers

Single Seal construction
Brooming (pre-seal)

3 – 6 (depending on loose material)

Loading and Spraying of binder

3

Chip spreaders

12 (4 per chip spreader, incl. operator)

Rollers

2 – 3 (depending on requirements)

Stone aggregates loading

6–9

Wheelbarrows (seal construction)

9 – 12 (depending on stockpile distances)

Back chipping team

3-6

Slurry application
Loading of crusher dust

6 - 10

Concrete mixer operator

3-5

Wheelbarrows (slurry operation)

10 -15

Loading emulsion and water

6 - 10

Squeegeeing

10 - 15

Sweeping (pre-slurry)

3-5

Traffic control

2–4
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Note: The numbers listed above does not provide for preparation of the base, e.g. brooming
that will be required before priming or applying the first spray where the prime layer is omitted.
Refer to the method statement for priming.

Construction

Site preparation
It is assumed that the base has already been primed should this be a requirement (see
applicable LIC priming method). Should the base not be primed it must be swept before the
operation can commence. This process will be the same as for the priming operation. The
binder content needs to be increased slightly to allow for a percentage to be absorbed into the
base layer to create the bond required between the granular base and wearing course layers.
This adjustment to the first spray application rate should be provided by the client or his agent.
Should the base not be primed it should be moistened very slightly after brooming to prevent
“pin holing” of the binder.
To ensure that the operation is not slowed by lack of stone chips during the chipping process,
small stockpiles can be deposited along the roadside at intervals of about 50m to reduce the
transport distance when re-stocking the chip spreaders. The quantity can be determined based
on the spread rate required for the particular application.
Spray operation
Spray applications should only be applied during the day and only in good weather conditions.
Care should be taken when spraying on a windy day as the spray may be carried some distance
and damage property or passing vehicles down-wind of the operation.
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material.
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The emulsion can be sprayed directly from the 200 L drums if the hand pulled cart is used.
Should a towed tanker be used, the required number of drums will need to be pumped into the
cart at the correct handling temperature, making allowance for the expansion of the binder in the
cart while heating.
First spray application using a hand lance:
Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
The area to be sprayed from a given quantity of binder should firstly be established and marked
out to assist in achieving the correct application rate..

Example: 200 L (1 drum) of 60%

emulsion applied at a spray rate of 1.1 L/m2 of net binder will cover 109 m2. Therefore, if the
area being sprayed is 5 m wide, the drum will cover a total length of 22 m. The area should be
marked out to assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications.

The actual spray rate should be continuously

checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
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The spray operation and the chipping operation should be closely monitored and coordinated to
ensure that the chips are applied to the emulsion before it breaks. Hence, the spray operation
should not advance too far ahead of the chipping operation.
After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!
Stone application
The stone application must commence as soon as practically possible to ensure the stone
aggregate falls onto the unbroken emulsion. The chip spreaders are pushed by three workers
plus an operator who will ensure that the chipping operation takes place along the correct line.
The aggregate is wheeled to the chip spreaders on the previously spread aggregate and
discharged into the receiving hopper.
Rolling operation
Rolling on the newly applied chippings must commence as soon as possible to assist with the
bedding down of the stone aggregate into the emulsion. No severe turns should be made on
the surface itself until the stone aggregate is well bedded down and the emulsion broken. Any
turning needs to be gradual on the oldest section of the stone aggregates to prevent the stone
aggregates from being shifted out of position.
Back chipping
The back chipping operation of sweeping off excess aggregate and adding chippings to the
spots where there are insufficient stones takes place between the roller passes. Care must be
exercised in this operation so as not to collide with wheelbarrows. The rollers have right of way
in this operation. After back chipping the aggregates should present an evenly spread single
layer of chips, lying shoulder-to-shoulder.
Second spray application
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The diluted emulsion fog spray (if applicable) can be applied once all the aggregate has been
well bedded down and all excess aggregate has been swept to the side of the road surface.
The same provisions as for the first application described above apply.
Slurry application
The mixing and application of the slurry is as laid out in the method statement for slurry.
The slurry can only be applied once the second spray application on the aggregate has fully
dried, which may take a few days. The team that does the spreading by squeegee should be
divided into four sections. The first section pushes the slurry in one direction, while the second
section pushes the mix back down in the opposite direction. The third and fourth sections do
the same but across the road. This is to ensure that the slurry is forced into all the spaces
between the stone chippings and does not leave any voids. This will ensure that the aggregate
is well bedded down with slurry fully surrounding each stone to ensure good retention and a
waterproof layer.
Cape Seals using 13,2 mm aggregate only requires a single application of slurry while the larger
19,0 mm aggregate will require two applications as the first layer will still leave too many voids
on the surface once it has set. The second application will assist in filling these voids, sealing
off the layer fully and securing the aggregate on all sides with slurry.
Traffic control
Seals need approximately four to eight hours to set properly under favourable weather
conditions. Traffic must not be allowed onto the seal until the slurry is fully set, particularly in
areas where turning and stop start movements of vehicles occur.

.Quality control

Five aspects, critical to achieving a sound end product, which need particular attention are:
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•

Spray application rate - incorrect binder spray application rate will result in either, the
stone chippings not adhering to the base or bleeding of the surface

•

Chippings to be dust free - dust on the chips will result in poor bonding of the aggregate
to the binder, resulting in chip loss.

•

Chipping at correct spread rate - too lean an application may result in the emulsion being
set by the time the back chipping occurs, leading to poor bonding and eventual ravelling.
Applying too much aggregate results in added work for the sweepers, who must remove
the excess stone from the surface. This could also result in a shortage of aggregate
before the day’s production is achieved.;

•

Slurry texture and mix must be consistent - The slurry application must be done as per
the instructions and must never cover the stone aggregate fully to ensure that the
contact of tyres will always be on the stone aggregate and not the slurry itself.

•

Crusher dust deliveries must be checked for consistency as variations in grading and
shape of this material will have a marked effect on the quality of the slurry and its ability
to act as a waterproofing layer.
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Method statement for labour based construction of:
Double seal
Second layer of smaller stone chips
on 2nd spray

Fog spray if required

Layer of stone chips
2
on 1st spray
Existing substrate
or base

Definition

A double seal is a sprayed application of bituminous binder followed by a single layer of stone
chippings, followed by a second spray application of bituminous binder and a single layer of
smaller sized stone chippings or sand. The final layer of stone chippings is sometimes covered
by a fog spray to prevent whip-off.

Double seals can be made up from the following

combinations of stone aggregate and sand:
9,5 mm chips and sand
13,2 mm chips and sand
13,2 mm chips and 6,7 mm

Application

A double seal is normally used as a first seal on a newly constructed road where a more durable
surfacing than a single seal is required.
A double seal is applied to:
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•

waterproof the underlying pavement layers;

•

provide a safe all-weather dust-free riding surface with adequate skid resistance;

•

protect the underlying layers from the abrasive and destructive forces of the traffic and
the environment.

From a construction perspective a double seal is a more forgiving surfacing than a single seal
as one can make corrections to an incorrect preceding spray application rates during the
application of subsequent applications e.g. 2nd spray coats or even the final fog spray to ensure
the correct total application of binder. Controls on site must still be closely monitored to ensure
an acceptable, serviceable and durable riding surface.

Material requirements

Stone aggregate: Suitable stone aggregate for a double seal is a single sized stone chippings
that are clean and free of dust and clay particles or organic materials. The aggregates are
limited to sand or single sized 6,7, 9,5 mm and 13.2 stone chippings.
Sand:
Sand should be free of clay lumps and organic matter and should comply with the project
specifications in terms of grading.
Bitumen emulsion: Cationic spray grade bitumen emulsions with 60 or 65 % binder is
recommended. The advantage of using a 60% emulsion is that it can be sprayed at ambient
temperature, whereas 65% emulsion should be heated to at least 50 to 60 oC to decrease the
viscosity. A diluted fog spray is recommended on the final stone layer of all double seals. The
total binder application that is specified includes the amount used for the fog spray, i.e. the total
application of the 1st spray, 2nd spray and fog spray must comply with the specified quantity.
Water: - Potable water
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Plant and equipment requirements

Below is a list of typical plant and equipment required to construct 4 000 – 6 000 m² of double
seal surfacing per day. For each contract it needs to be ensured that the various phases of the
work are balanced with each other, e.g. brooming stays ahead of the spray application which
should not advance too far from the chipping operation.. The number of chip spreaders should
also be appropriate to the road width being sealed. In the example below three chip spreaders
are required to cover a width of 3.6m and the number of workers listed below are appropriate for
this number of chip spreaders operating in parallel.

Item

Number of items

Pedestrian double drum vibratory roller with
mass of 0.6 t or more

2 to 3

Hand operated spray cart with 210 Litres 1 - 2
emulsion drum holder
OR
1-2
Spay tanker towed with tractor or bakkie
Walk-behind chip spreaders

3

Wheelbarrows

9 – 12 (2 for back chipping)

Shovels

8 – 10

Brooms

3-6

Note: The equipment required for the preparation of the base is covered in the relevant method
statements.
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Labour requirements
Below is the typical composition of a double seal team necessary to lay 4 000 – 6 000 m² per
day). The team size is also relevant to the use of three chip spreaders. Where less chip
spreaders are used (on a small project) the labour and equipment requirements should be
adjusted proportionately.
Activity

Number of workers

Brooming

3 – 6 (depending on loose material)

Loading and spraying binder

3-6

Chip spreaders

12 (4 per chip spreader, incl. operator)

Rollers

2 – 3 (depending on requirements

Stone aggregates loading

6–9

Wheelbarrows

9 – 12 (depending stockpile distances)

Back chipping team

3-6

Traffic control

2–4

Construction

Site Preparation
It is assumed that the base has already been primed should this be specified (see applicable
LIC priming method statement). Should the base not be primed it must be swept before the
operation can commence. This process will be the same as for the priming operation. Note:
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The equipment required for the preparation of the base is covered in the relevant method
statements.
The binder content needs to be increased slightly to allow for a percentage to be absorbed into
the base layer to create the bond required between the granular base and wearing course
layers. This adjustment to the first spray application rate should be provided by the client or his
agent.
Should the base not be primed it can also be moistened very slightly after brooming to prevent
“pin holing” of the binder from occurring.
To ensure that the operation is not slowed down while chip spreaders are re-supplied with
aggregate, small stockpiles can be deposited along the road side at intervals of about 50m to
reduce the distance to be travelled as the stone aggregate is wheeled to the chip spreaders.
The size of the stockpiles can be determined based on the spread rate required for the
particular application
Spray operation
Spray applications should only be applied during the day and only in good weather conditions.
Care should be taken when spraying on a windy day as the spray may be carried some distance
and damage property or passing vehicles down-wind of the operation.
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material.
The emulsion can be sprayed directly from the 200 L drums if the hand pulled cart is used.
Should a towed tanker be used, the required number of drums will need to be pumped into the
cart at the correct handling temperature, making allowance for the expansion of the binder in the
cart while heating.

First Spray operation using a hand lance
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Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
The area to be sprayed from a given quantity of binder should firstly be established and marked
out to assist in achieving the correct application rate.

Example: 200 L (1 drum) of 60%

emulsion applied at a spray rate of 1.1 L/m2 of net binder will cover 109 m2. Therefore, if the
area being sprayed is 5 m wide, the drum will cover a total length of 22 m. The area should be
marked out to assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications.

The actual spray rate should be continuously

checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
The spray operation and the chipping operation should be closely monitored and coordinated to
ensure that the chips are applied to the emulsion before it breaks. Hence, the spray operation
should not advance too far ahead of the chipping operation.
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After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!

First Stone application
The stone application must commence as soon as practically possible to ensure the stone
aggregate falls onto the unbroken emulsion. The chip spreaders are pushed by three workers
plus an operator who will ensure that the chipping operation takes place along the correct line.
The aggregate is wheeled to the chip spreaders on the previously spread aggregate and
discharged into the receiving hopper.
Rolling operation
Rolling on the newly applied chippings must commence as soon as possible to assist with the
bedding down of the stone aggregate into the emulsion. No severe turns should be made on
the surface itself until the stone aggregate is well bedded down and the emulsion broken. Any
turning needs to be gradual on the oldest section of the stone aggregates to prevent the stone
aggregates from being shifted out of position.
Back chipping
The back chipping operation of sweeping off excess stone aggregate and adding chippings to
the spots where there are insufficient stones takes place between the roller passes. Care must
be exercised in this operation so as not to collide with wheelbarrows. The rollers have right of
way in this operation. After back chipping the aggregates should present an evenly spread
single layer of chips, lying shoulder-to-shoulder.
Second spray operation
This operation is almost identical to the first spray. Corrections need to be made to the spray
rate should insufficient or surplus binder have been applied during the first spray operation.
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Second stone or sand application
The second layer of chippings are applied evenly into the spaces of the first layer. The actual
spread rate is different, given the different stone aggregate size and hence the different ALD.
Where the second application of aggregate consists of sand, it should be spread onto 2nd spray
before the emulsion has broken.

It can be spread either by hand using shovels or with

pedestrian chip spreaders. When using a shovel to spread the sand, it should be done in such
a manner that the sand falls vertically into the surface in as widespread an arc as is possible.
This is achieved by tossing the sand from the shovel in an upward, circular motion. The sand
must not be placed in piles on the actual layer and spread out from there. The spread rate
needs to be such that the binder can bond with sand to assist in binding it to the layer. Such
spread rates will differ depending on the stone chipping size used in the lower layer as well as
the sand’s characteristics. No excess binder should be visible through the sand layer. Where
excess binder is still visible, additional sand should be applied to those areas. Both underapplication and over-application of sand will need to be guarded against. Slight over application
is preferable to under-application. Light drag-brooming of the layer will spread the sand evenly
over the surface. Any excess sand will need to be broomed off once the binder has broken and
the required quantity of sand is bonded to the layer.
Rolling operation
The second layer of chippings are given a light rolling (normally two passes) to imbed the
chippings into the binder and to knit the double seal..
Back chipping
The same operation as for the first stone aggregate layer is also applicable here.
Fog spray
A light spray of cationic spray grade 60 emulsion diluted 50:50 with water is applied on the seal
if so required.
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This fog spray can be applied after 2 – 3 weeks once all the stone chippings has bedded down
well and all excess aggregate has been swept to the side of the road surface either by vehicular
traffic or by brooming. This needs to be monitored and will be determined by the volume of
traffic using the surface.
Traffic control
Seals need approximately four to eight hours to set properly under favourable weather
conditions.

Traffic should not be allowed onto the seal until such time as it is fully set,

particularly on areas where turning and/or stop start actions occur

.Quality control

Three aspects, critical to achieving a sound end product, which need particular attention are:
•

Spray application rate - incorrect binder spray application rate will result in either
the stone chippings not adhering to the base or bleeding of the surface

•

Chippings to be dust free - dust on the chips will result in poor bonding of the
aggregate to the binder, resulting in chip loss.

•

Chipping at correct spread rate - too lean an application may result in the
emulsion being set by the time the back chipping occurs, leading to poor bonding
and eventual ravelling. Applying too much aggregate results in added work for
the sweepers, who must remove the excess stone from the surface. This could
also result in a shortage of aggregate before the day’s production is achieved.;
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Method statement for labour based construction of:
Graded Crushed Stone Seal
Layer of graded crushed
stone aggregate on 1st
2
spray
Existing substrate
or base

Definition

A graded crushed stone seal is a sprayed application of modified bituminous binder followed by
a layer of graded crushed stone aggregate. The layer of graded crushed stones is sometimes
covered by a second spray application or fog spray to ensure that all particles are “locked in”
and form an integral part of the seal. Apart from assisting to lock the graded crushed stone
aggregates in from the top, the fog spray blackens the road Thereby making line marking more
visible and efficient.

Application

Graded crushed stone seals are best suited to residential developments and rural roads with
minimal heavy vehicles.
The main reasons for applying a graded crushed stone aggregate seal is to
•

waterproof the underlying pavement layers;

•

provide a safe all-weather dust-free riding surface with adequate skid resistance;
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•

protect the underlying layers from the abrasive and destructive forces of the traffic and
the environment.

A graded crushed stone seal is a fairly forgiving wearing course as any errors in design or
construction can be rectified with the fog spray. The fairly large surface area of the graded
crushed stones will facilitate the absorption of excess binder should this occur. Controls on site
must, however, be closely monitored to ensure an acceptable, serviceable and durable riding
surface.

Material requirements

Graded crushed stone surfacing aggregates: The aggregate should be free of dust, clay
particles and organic materials and should conform to the project specifications.

A typical

grading is given in the table below.
Sieve size

Cumulative %

(mm)

passing

19,0

100

13,2

60 – 100

9,5

30 – 90

6,7

15 – 55

4,75

5 – 30

2,36

0 – 10

Modified Bitumen: A semi-priming elastomeric polymer modified binder (e.g. “Gravseal” or
similar) is recommended. The application temperature is between 130 and 135 oC to ensure the
correct viscosity. A diluted fog spray is recommended on the graded crushed stone aggregate
seals. The total application of the modified binder should comply with the project specification
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and is normally in the region of between 1.6 and 1.8 l/m2. The fog spray must not exceed 0.5

l/m2 of a 70:30 water:emulsion (60%) dilution.
The semi-priming binder dispenses with the need for a prime coat application. .
Water: - Potable water

Plant and equipment requirements

Below is a list of typical plant and equipment required to construct 4 000 – 6 000 m² of graded
crushed stone seal surfacing per day. For each contract it needs to be ensured that the various
phases of the work are balanced with each other, e.g. brooming stays ahead of the spray
application which should not advance too far from the chipping operation. The number of chip
spreaders should also be appropriate to the road width being sealed. In the example below
three chip spreaders are required to cover a width of 3.6m and the number of workers listed
below are appropriate for this number of chip spreaders operating in parallel.

Item

Number of items

Pedestrian double drum vibratory roller with
mass of 0.6 t or more

2-3
3

Walk-behind chip spreaders

20 (2 for back chipping)

Wheelbarrows

9

Shovels

6

Brooms

Note: The equipment required for the preparation of the base is covered in the relevant method
statements.
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Labour requirements
Due to the nature of the modified binder used, application of the binder is invariably by means of
a mechanised binder distributor. The typical composition of a graded crushed stone seal team
necessary to lay 4 000 – 6 000 m² per day therefore includes the labour for the chipping
operation only. The team size is relevant for the use of 3 chip spreaders, but it is quite possible
to use only one chip spreader on a small site. Such an operation may not be cost efficient due
to the high hire-rate of the binder distributor. Where this is unavoidable, the numbers of workers
and equipment can be reduced proportionately for the chip spreading operation.
Activity

Number of workers

Chip spreaders

12 (4 per chip spreader)

Rollers

3

Stone aggregates loading

9

Wheelbarrows

20

Back chipping team

4

Construction

Site Preparation
Where the base has not been primed, as is usually the case as result of the self priming nature
of the binder, it should be prepared as described in the method statement for applying a prime
coat. Also the application rate of the binder needs to be increased slightly to allow for a
percentage to be absorbed into the base layer to create the bond required between the granular
base and wearing course layers. This adjustment to the first spray application rate should be
provided by the client or his agent. Should the base not be primed it can also be moistened
very slightly after brooming to prevent “pin holing”.
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To ensure that the operation is not slowed down while chip spreaders are re-supplied with
graded crushed stone aggregate, small stockpiles can be deposited along the road side at
intervals of about 50m to reduce the distance of transporting the graded crushed stone
aggregate to the chip spreaders. The size of the stockpiles can be determined based on the
spread rate required for the particular application
Spray operation
The mechanised binder distributor must be positioned in such a manner that the edges of the
spray application always coincide with the centreline or shoulders of the road or street and does
not occur in the wheel tracks. The self-priming modified binder needs to be left for a period of
20 minutes before application of the stone to ensure it penetrates the base sufficiently to act as
a bond between the granular layer and the graded crushed stone aggregate seal. The wind
speed and temperature needs to be monitored to ensure the graded crushed stone aggregate is
applied to the binder while it is still tacky.
Graded stone application
The graded crushed stone application must only commence after the required waiting period as
described above. The chip spreaders are pushed by three workers plus an operator who will
ensure that the chipping operation takes place along the correct line. The aggregate is wheeled
to the chip spreaders on the previously spread aggregate and discharged into the receiving
hopper.
Rolling operation
Rolling on the newly applied chippings must commence as soon as possible to assist with the
bedding down of the stone aggregate into the binder. No severe turns should be made on the
surface itself until the graded crushed stone aggregate is well bedded down. Any turning needs
to be gradual on the oldest section of the graded crushed stone aggregates to prevent the
graded crushed stone aggregates from being shifted out of position.

Back chipping
Page 5 of 7

The back chipping operation of sweeping off excess stone aggregate and adding chippings to
the spots where there are insufficient stones takes place between the roller passes. Care must
be exercised in this operation so as not to collide with wheelbarrows. The rollers have right of
way in this operation.
Fog spray
A fog spray of diluted emulsion as described above, can be applied once all the graded crushed
stone aggregate has been bedded down well and all excess stone aggregate has been swept to
the side of the road either by vehicular traffic or brooming – usually 2 – 3 weeks after completion
of the layer works. The application rate should not exceed 0.15 l/m2 of net bitumen.
Traffic control
Graded stone seals need approximately four to eight hours to set properly under favourable
weather conditions. Traffic must not be allowed onto the seal until such time as it is fully set,
particularly on areas where turning and/or stop start actions occur.
.Quality control

Four important aspects need to be controlled
•

Spray application rate of the binder must not exceed 1.8 l/m2. Incorrect binder spray
application rate will result in either the stone chippings not adhering to the base or
bleeding of the surface

•

Chippings should not contain more than 10% fines.

Excessive dust in the graded

crushed stone aggregate will result in a poor bond of the crushed stone aggregate to the
binder, resulting in chip loss.
•

Graded crushed stone aggregate must be applied at the correct spread rate. Too thin
an application will demand a high work rate for the back chipping team, which may result
in the binder being too dry by the time the back chipping occurs, leading to poor bonding
and eventual ravelling. Over-application of graded crushed stone aggregate results in
added work for the sweepers to remove the excess aggregate from the surface. This
could also result in a shortage of graded crushed stone aggregate before the day’s
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production is achieved. However, it is better to over-apply the stones than to apply too
little.
•

Rolling is critical to a quality end product. Rolling needs to commence as soon as
possible after chipping.
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Method statement for labour based construction of:
Slurry seal
2
‐
Layer
of slurry

existing substrate

Definition
Slurry is a mixture of slow set bitumen emulsion and graded crusher dust with the addition of cement and
water.

Application
Slurry is ideal for resealing an existing bituminous surface which does not exhibit fatigue cracking. Slurry
can he mixed and laid by hand for resealing parking areas, sidewalks, urban and rural roads carrying less
than 2500 vehicles per day. It can also be applied as a texture treatment or for filling ruts prior to
resealing with a spray and chip seal.

Material requirements
Aggregates: - Suitable aggregate for slurry is graded crusher dust which is clean and free of any clay
particles or organic materials. The crusher dust should comply with the specifications provided by the
client or his agent. A typical grading for suitable crusher dust is shown in the table below.
Sieve Size
6.7

% Passing
100

4.75

85 – 100

2.36

65 – 90

1.18

45 – 70

0.600

30 – 50

0.300

18 – 30

0.150

10 – 21

0.075

5 – 15

Bitumen emulsion: - Anionic stablemix grade 60% bitumen emulsion is recommended.

Cement: - Only fresh ordinary Portland cement must be used.
Water: - Potable water

Plant and equipment requirements
Below is the list of plant required to mix and lay 5m3 or 700m² of slurry per day.

Item
Concrete mixer (0.3 m³)

Number of items
1

Wheel barrows

3

Shovels

5

Pick

1

Containers (25 litres)

5

Container (1 litre)

1

Rubber squeegees

5

Hessian sheet (2m x 1.5m)

1

Watering can

1

Rope (10 mm diameter and 100m length)

1

Labour requirements
Below is the typical composition of a slurry team necessary to mix and lay 5m3 or 700m² per day.

Activity

Number of workers

Loading of crusher dust

2

Concrete mixer operator

1

Pushing wheelbarrows

3

Loading emulsion and water

2

Spreading with squeegees

3

Sweeping

1

Traffic control

2

Construction
Site Preparation
Slurry should be applied during the day, only in fair weather conditions. Repairs to potholes and cracks
should have been done prior to resealing with slurry. The surface on which the slurry is to be applied
must be thoroughly swept and free of any debris. The surface must be dampened slightly before the
slurry is applied..
Mixing by hand
The mix proportions will vary depending on the source and grading of the crusher dust. Before laying the
slurry a trial mix test should be carried out in a small container. The typical mix proportions are as
follows:
Material
Bitumen emulsion
Crusher dust
Cement
Water
Total (dry)

Volume (litres)
25

% by mass
9

100

90

1

1

160
100

0
100

The following mixing sequence is recommended to obtain a homogenous slurry mixture:
Step 1: Pre-wet the concrete mixer drum with approximately 5 litres of water
Step 2: Add the crusher dust into the concrete mixer
Step 3: Add the cement into the concrete mixer
Step 4: Mix the contents
Step 5: Pour water into the concrete mixer
Step 6: Mix again
Step 7: Pour in emulsion
Step 8: Mix contents
The emulsion must be at ambient temperature. To improve workability of the slurry, a controlled quantity
of additional water should be added until the slurry has a creamy consistency . The water quantity will
vary depending on the type of aggregate source its moisture content and prevailing air temperature.
Laying by hand

Slurry can be applied in a layer thickness of 5 – 12mm. A rope may be used to ensure straight edges and
to control the cover thickness. For instance to obtain a layer depth of 8mm slurry, a 10mm diameter rope
should be used.
After mixing, the slurry is transported in wheelbarrows to the point of application. The slurry is then
remixed on the road surface and spread with squeegees to obtain a uniform consistency and thickness.
The newly applied slurry layer is finished by dragging a wet hessian sheet over it to achieve a uniformly
textured surface.
Traffic control
Slurry takes approximately four hours to set and dry properly under favourable weather conditions and no
traffic should be allowed onto the freshly laid slurry before it has dried sufficiently. A suitable means of
assessing this is to check whether the slurry can withstand the turning force of a shoe heel under a
person’s weight without scuffing.
.Quality control

Before construction commences the mix components should be mixed in their predetermined
proportions in a small container to determine their compatibility. The resultant mix should be
shaped into a patty and allowed to dry in the sun for a visual inspection.
The following tests should be carried out on site during the execution of the works:
•
•

Daily: Bulking test on the crusher dust to determine whether the mix proportions require
adjustment.
When the water source is changed, dilute the emulsion 50:50 with the water in a glass
container to check whether the fluids are compatible.

The key variables that must be checked regularly are the grading of the crusher dust being
supplied and the binder content of the final slurry mixture. To this end samples of the crusher
dust and wet slurry mixture should be tested in a soils laboratory.

Method statement for labour based construction of:
Prime layer – using invert bitumen emulsion
Layer
2 of prime
Existing granular/
crushed stone layer

Definition

Prime is a coating of a particular bituminous binder applied to a granular or crushed stone
pavement layer as a preliminary treatment prior to the application of a bituminous base, or
surfacing.

Application

The prime layer is intended to impregnate the top 3 - 10 mm of a granular pavement layer to:
•

Act as a bonding agent between the granular layer and the following bituminous layer to
improve the adhesion between the two layers

•

Inhibit the ingress of moisture into the primed layer from rain while allowing the
evaporation of the moisture from the layer. This protection will only be effective for a
short period, especially if it is exposed to construction traffic or general traffic.

•

Improve the strength of the upper portion of the layer (up to approximately 10 mm) by
binding the finer particles together. This will assist in keeping the surface intact while it
is being trafficked by light construction vehicles for a relatively short period of time.
Trafficking under rainy conditions will shorten this period.

•

Limiting the absorption of the next spray application into the primed layer.

The benefits of using an invert bitumen emulsion are:
•

It is very suitable for labour intensive applications as it can be sprayed at ambient
temperatures

•

It has a relatively quick drying time compared to cutback bitumen

•

Its use has less impact on the environment through less heating and solvent emissions.

The application rate for an invert prime will be specified by the client or his agent based on the
condition of the road surface, but will generally be 0.95 L/m2 with the net quantity of bitumen
residue in the region of 0.35 L/m2.
•

For open graded or coarse layers the spray rate can be increased by 0.15 L/m2.

•

For fine, very dense layers the spray rate can be decreased by 0.15 L/m2.

Material requirements

Invert Bitumen Emulsion: - complying with SANS 1260. The products can be obtained in 200
litre drums or in bulk
Note: Should insufficient penetration of the invert emulsion occur the supplier of the product
should be contacted for assistance. In the interests of safety of workers and care of the
environment, the addition of illuminating paraffin on site should not be permitted.

Plant and equipment requirements

Item

Number of items

Hand operated spray cart with 210
Litres emulsion drum holder

1

Or
Spay tanker towed with tractor or
bakkie

1

Hand brooms

4

Labour requirements
Below is the typical composition of a hand spray team required to spray 400 L/hr i.e. 2 drums of
prime per hour. The sweeping operation needs to be balanced with the correct amount of
labourers to ensure the spray operation is not delayed by the sweeping team.

Activity
Loading & spraying operation
Sweeping of surface (75 m2/labourer/hr)

Number of workers
2 or 3
Min of 4 (depending on
area to be prepared)

Construction
Site and Base Preparation
Prime may only be applied once the base layer has dried sufficiently. Specifications may vary,
but as a general guide, the moisture content in the top 25 mm of the layer should be less than
50% of the Optimum Moisture Content (OMC)
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material
The surface on which the prime is to be applied must be swept free of dust and other unwanted
material. An exposed stone matrix is required to ensure a good interlock with the following
layer. Sweeping should be done in a down-wind direction so as to aid the removal of dust from
the surface. (See SABITA DVD200 for more detailed information on kerb protection and
sweeping operations)
The base can be moistened with a light sprinkling of water prior to priming to assist in breaking
the surface tension and avoid the formation of “fish eyes” in the primed surface. Care must be
taken not to over-moisten the base as the excess moisture will inhibit penetration of the prime
and adversely affect the bonding to the base layer.
Loading the prime
The emulsion can be sprayed direct from the 200 L drums if the hand pulled cart is used.
Should a towed tanker be used, the required number of drums will need to be pumped into the
cart at ambient temperature,.
The invert emulsion prime does not require heating for hand spraying operations.
Weather constraints
Spray applications should only be applied during the day and only in good weather conditions
and when rain is not imminent. The expected weather conditions for the following 7 days should

be dry to allow the prime to penetrate the upper layer and the volatiles to evaporate. This drying
and curing period may vary depending on the weather conditions.
When priming takes place the road surface temperature should be above 10 oC. Priming in the
late afternoon is not advisable as the reduction in air temperature by dusk will result in the prime
being less effective.
Care should be taken when spraying on a windy day as the spray may be carried some distance
and damage property or passing vehicles down-wind of the operation.

Spraying the prime by using a hand lance:
Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump, the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
Calculate the area to be sprayed from the quantity of prime. Example: 200 L of prime (or 1
drum) will cover 210m2 at an application rate of 0.95 L/m2. Therefore, if the road is 5 m wide,
the drum will cover a total length of 42 m. This area should be marked out to assist in obtaining
the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications.

The actual spray rate should be continuously

checked by comparison of the area covered and the area marked. It is preferable to have the

same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!
Traffic control
Traffic should not be allowed on the newly sprayed prime layer. Light construction traffic may
be allowed on the primed surface once the prime has dried sufficiently so as not to adhere to
the tyres of the vehicles. This period will depend on the porosity of the base, and the weather
conditions. High temperatures and wind will shorten the period of drying.
Traffic accommodation, if required, will require that the entire lane or area being primed is
closed to traffic. If needed, flagmen will be required to assist with stop-go traffic control
depending on the area in which the work is being undertaken and the volume of traffic
experienced. (see SABITA TRIP Training manual for more details)
Traffic accommodation needs to be well managed as it places the entire workman team at risk.
Training in the correct operation of traffic accommodation at road works is vital for the safety of
the workmen team as well as allowing safe, free flowing traffic.

.Quality

control

It is recommended that a “paint” test be carried out to verify the application rate of the prime.
This is done by applying the prime by brush at various application rates to 1 m2 of prepared
base to determine the ideal application rate.
Should the prime be over-applied it can be “blotted” with 6,7 mm stone chips. Crusher dust is
not advisable as it tends to stick together and is more difficult to remove from the road surface.
The application rate of the prime coat should fall within the tolerance limits of ± 0.06 L/m2

Method statement for labour based construction of:
Prime layer – using cutback bitumen
Layer
2 of prime
Existing granular/
crushed stone layer

Definition

Prime is a coating of a particular bituminous binder applied to a granular or crushed stone
pavement layer as a preliminary treatment prior to the application of a bituminous base, or
surfacing.

Application

The prime layer is intended to impregnate the top 3 - 10 mm of a granular pavement layer to:
•

Act as a bonding agent between the granular layer and the following bituminous layer to
improve the adhesion between the two layers

•

Inhibit the ingress of moisture into the primed layer from rain while allowing the
evaporation of the moisture from the layer. This protection will only be effective for a
short period, especially if it is exposed to construction traffic or general traffic.

•

Improve the strength of the upper portion of the layer (up to approximately 10 mm) by
binding the finer particles together. This will assist in keeping the surface intact while it
is being trafficked by light construction vehicles for a relatively short period of time.
Trafficking under rainy conditions will shorten this period.

•

Limiting the absorption of the next spray application into the primed layer.

The application rate for prime will be specified by the client or his agent based on the condition
of the road surface, but will generally be 0.7 L/m2 for MC30 and 0.6 L/m2 for MC70 with the net
quantity of bitumen residue in the region of 0.35 L/m2.
•

For open graded or coarse layers, the spray rate can be increased by 0.15 L/m2.

•

For fine very dense layers, the spray rate can be decreased by 0.15 L/m2.

Material requirements

Cutback Bitumen: - MC30 or MC70, complying to SANS 308. The products can be obtained in
200 litre drums or in bulk
Note: Should insufficient penetration of the cutback bitumen occur the supplier of the product
should be contacted for assistance. In the interests of safety of workers and care of the
environment, the addition of illuminating paraffin on site should not be permitted.

Plant and equipment requirements

Item

Number of items

Hand operated spray cart with 210
Litres emulsion drum holder

1

Or
Spay tanker towed with tractor or
bakkie

1

Hand brooms

4

Labour requirements
Below is the typical composition of a hand spray team required to spray 400 L/hr i.e. 2 drums of
prime per hour. The sweeping operation needs to be balanced with the correct amount of
labourers to ensure the spray operation is not delayed by the sweeping team.
Activity
Loading & spraying operation
Sweeping of surface (75 m2/labourer/hr)
Traffic control (if required)

Number of workers
2 or 3
Min of 4 (depending on
area to be prepared)
2

Construction
Site and Base Preparation
Prime may only be applied once the base layer has dried sufficiently. Specifications may vary,
but as a general guide, the moisture content in the top 25 mm of the layer should be less than
50% of the Optimum Moisture Content (OMC)
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material
The surface on which the prime is to be applied must be swept free of dust and other unwanted
material. An exposed stone matrix is required to ensure a good interlock with the following
layer. Sweeping should be done in a down-wind direction so as not to have the dust resettle on
the surface. (See SABITA DVD200 for more detailed information on kerb protection and
sweeping operations)
The base can be moistened with a light sprinkling of water prior to priming to assist in breaking
the surface tension and avoid the formation of “fish eyes” in the primed surface. Care must be
taken not to over-moisten the base as the excess moisture will inhibit penetration of the prime
and adversely affect the bonding to the base layer.
Loading and heating the prime
The prime can be sprayed direct from the 200 L drums if the hand pulled cart is used. Should a
towed tanker be used, the required number of drums will need to be pumped into the cart at
ambient temperature, making allowance for the expansion of the prime in the cart when heated.
The prime should be heated to 55 oC for MC 30 and 70 oC for MC70 to reduce the viscosity of
the binder for the pumping and spraying operation. The prime is heated slowly so as not to
damage the products. Heating should not take place for extended periods as the volatiles may
evaporate and as a result alter the properties of the prime. As the cutter in the binder is
flammable and can ignite, extreme care should be taken during the heating with open flames.
(See SABITA Manual 8: Safe and responsible handling of bituminous products). .
Weather constraints
Spray applications should only be applied during the day and only in good weather conditions
and when rain is not imminent. The expected weather conditions for the following 7 days should
be dry to allow the prime to penetrate the upper layer and the volatiles to evaporate. This drying
and curing period may vary depending on the weather conditions.

When priming takes place the road surface temperature should be above 10 oC. Priming in the
late afternoon is not advisable as the reduction in air temperature by dusk will result in the prime
being less effective.
Care should be taken when spraying on a windy day as the spray may be carried some distance
and damage property or passing vehicles down-wind of the operation.
Spraying the prime by using a hand lance:
Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump, the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
Calculate the area to be sprayed from the quantity of prime. Example: 200 L of MC30 prime (or
1 drum) will cover 286 m2 at an application rate of 0.7 L/m2. Therefore, if the road is 5 m wide,
the drum will cover a total length of 57 m. For MC70 the coverage will be 335 m2 due to the
lower application rate 0.6 L/m2 giving a distance of 67 m for a 5 m wide road. The appropriate
area should be marked out to assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications.

The actual spray rate should be continuously

checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.

After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!
Traffic control
Traffic should not be allowed on the newly sprayed prime layer. Light construction traffic may
be allowed on the primed surface once the prime has dried sufficiently so as not to adhere to
the tyres of the vehicles. This period will depend on the porosity of the base, and the weather
conditions. High temperatures and wind will shorten the period of drying.
Traffic accommodation, if required, will require that the entire lane or area under construction is
closed to traffic. If needed, flagmen will be required to assist with stop-go traffic control
depending on the area in which the work is being undertaken and the volume of traffic
experienced. (see SABITA TRIP Training manual for more details)
Traffic accommodation needs to be well managed as it places the entire workman team at risk.
Training in the correct operation of traffic accommodation at roadworks is vital for the safety of
the workmen team as well as allowing safe, free flowing traffic through the construction site.

.Quality

control

It is recommended that a “paint” test be carried out to verify the application rate of the prime.
This is done by applying the prime by brush at various application rates to 1 m2 of prepared
base to determine the ideal application rate.
Should the prime be over applied it can be “blotted” with 6,7 mm stone chips. Crusher dust is
not advisable as it tends to stick together and is more difficult to remove from the road surface.
The application rate or the prime coat should fall within the tolerance limits of ± 0.06 L/m2

Method statement for labour based construction of:
Tack coat
Tack coat
Existing prime layer
Existing granular
substrate

Tack coat
Existing bituminous
layer
Existing granular
substrate

Definition

A tack coat is a sprayed application of diluted bitumen emulsion on a primed granular layer or
existing bituminous surface to promote adhesion between this existing surface and a new
surfacing layer, especially asphalt.

Application

The tack coat is applied to ensure a strong bond between the two bituminous layers during the
construction of the upper layer. It will be required when an existing prime coat has lost its
tackiness either as a result of traffic or the result of wind-blown sand or dust having being
deposited in a thin film on the primed surface. A tack coat can also be applied to an existing
bituminous surface, in order to create the required bonding with the new surface layer.
The application rate for a tack coat will be specified by the client or his agent based on the
condition of the road surface, but will it generally be between 0.5 to 1.0 L/m2 of diluted product,
with the net quantity of bitumen normally not less than 0.3 L/m2.
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Material requirements

Bitumen emulsion: - Anionic or cationic stable grade emulsion (60%) is recommended. The
product can be obtained in 200 L drums or in bulk.
Water: - Potable water is required for dilution. However depending on the location of the project
and the quantity involved, suppliers will deliver the product to the specified dilution. Generally
the dilution is 50% product and 50% water, resulting in 30% emulsion.

Plant and equipment requirements

Item

Number of items

Hand operated spray cart with 210 L
emulsion drum holder

1

or
Spay tanker towed with tractor or
bakkie

1

Hand brooms

4

Traffic cones (if required)

10

Stop / Go signs (if required)

2

Labour requirements
Below is the typical composition of a hand spray team required to spray 400 L/hr i.e. 2 drums of
diluted emulsion per hour. The sweeping operation needs to be balanced with the correct
amount of labourers to ensure the spray operation is not delayed by the sweeping team.
Activity

Number of workers

Loading, diluting of emulsion & spraying operation
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2 or 3

Sweeping of surface (75 m2/labourer/hr)
Traffic control (if required)

Min of 4 (depending on
area to be prepared)
2

Construction
Site Preparation
Tack should only be applied during the day in good weather conditions. Care should be taken
when spraying on a windy day as the spray may be carried some distance and damage property
or passing vehicles down-wind of the operation.
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material
The surface on which the tack is to be applied must be swept free of dust and other unwanted
material. Sweeping should be done in a down-wind direction so as not to have the dust resettle
on the surface. (See SABITA DVD200 for more detailed information on kerb protection and
sweeping operations)
Loading, diluting emulsion
The emulsion is generally diluted 50:50 with water. This can most easily be achieved by
pumping across half of the emulsion from one full drum into an empty drum and refilling the
drum with an equal quantity of water.
Note
Make sure that the empty drum contained the same product currently in use i.e. anionic or
cationic emulsion. Mixing of the two grades will cause instant setting or coagulation.
The emulsion can be sprayed at ambient temperature and need not be heated. Note that the
emulsion will be less stable having been diluted.
Spraying the emulsion by using a hand lance:
Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump, the preparation
is essentially the same
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The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
Calculate the area to be sprayed from the quantity of diluted emulsion in the drum. Example: A
spray application in the region of 1.0 L/m2 is the accepted norm giving a residual binder
application of approximately 0.3 L/m2 using 60% emulsion diluted 50:50. For such an
application 200 L of diluted emulsion (or 1 drum) will cover 200 m2 at an application rate of 1.0
L/m2. Therefore, if the road is 5 m wide, the drum will cover a total length of 40m. The
appropriate area should be marked out to assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications. The actual spray rate should be continuously
checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
After the completion of the spraying operation spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!
Due to the highly fluid nature of diluted emulsions, over-application of the tack coat should be
guarded against, especially on steep grades or on highly super-elevated sections as the binder
will tend to run off the road surface.
Traffic control
Traffic should not be allowed on the freshly sprayed tack coat. The application is to be followed
almost immediately by the following layer.
Traffic accommodation, if required, will require that the entire lane or area under construction is
closed to traffic. If needed, flagmen will be required to assist with stop-go traffic control
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depending on the area in which the work is being undertaken and the volume of traffic
experienced. (See SABITA TRIP Training manual for more details)
Traffic accommodation needs to be well managed as it places the entire workman team at risk.
Training in the correct operation of traffic accommodation at roadworks is vital for the safety of
the workmen team as well as allowing safe, free flowing traffic through the construction site.

.Quality

control

The diluted emulsion should be checked for stability before spraying.
Before loading the drum containing the diluted emulsion, it should be rolled around for about 1
minute to ensure that the contents are properly mixed
The emulsion and the surface on which it is to be sprayed should be checked for compatibility.
Achieving the correct spray rate is critical. Over-application may cause bleeding through the
upper layer or result in slippage between the two layers during construction of the upper layer.
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Method statement for labour based construction of:
Fog spray
Fog spray
2
Bituminous
Wearing course
Existing substrate

Definition

A fog spray is a light application of diluted bitumen emulsion to a bituminous surfacing as a part
of the construction of such a surfacing or as a maintenance measure.

Application

If applied during the construction of a new seal its purpose is generally to ensure that the stone
chips in the single or upper layer are held in place. The net bitumen content of the fog spray is
part of the overall design binder content required for the entire chip seal. This situation is also
applicable to a reseal operation where a fog spray is required.
A fog spray can also be applied as a maintenance procedure on an existing bituminous
surfacing to assist in retaining the aggregates in place, sealing the layer against water ingress
or to “rejuvenate” the surfacing when it is showing signs of “dryness” resulting from
ageing/hardening of the bitumen. This latter process is sometimes referred to as a surface
enrichment. A fog spray is most effective when the layer still has sufficient skid resistance and
the surface texture such that the fog spray can penetrate into the layer and not lie on the
surface of the aggregates which may result in tyre pick-up of the binder residue and/or poor skid
resistance.
Binders used for fog spray are generally either cationic or anionic emulsions. Cationic
emulsions are more suited to dilution on site whereas anionic emulsions should be delivered
already diluted for use from the manufacturer.
The application rate for a fog spray will be specified by the client or his agent, but will generally
be 0.8 - 1.0 L/m2 of 50/50 emulsion/water blend, with the net quantity of bitumen normally not
less than 0.25 L/m2.
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Material requirements

Bitumen emulsion: - Anionic stable grade bitumen emulsion (60%) is the preferred option.
Cationic stable grade and spray grade emulsion can also be successfully applied in many
instances. The products can be obtained in 200 L drums or in bulk.
Water: - Potable water is required for dilution, however depending on location of the project and
the quantity required, suppliers will deliver the product to the specified dilution. Generally the
dilution is 50% emulsion and 50% water, resulting in 30% emulsion.

Plant and equipment requirements

Item

Number of items

Hand operated spray cart with 210 L
emulsion drum holder

1

Or
Spay tanker towed with tractor or
bakkie

1

Hand brooms

4

Labour requirements
Below is the typical composition of a hand spray team required to spray 400 L/hr i.e. 2 drums of
diluted emulsion per hour. The sweeping operation needs to be balanced with the correct
amount of labourers to ensure the spray operation is not delayed by the sweeping team.
Activity

Number of workers

Loading, diluting of emulsion & spraying operation
Sweeping of surface (75 m2/labourer/hr)
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2 or 3
Min of 4 (depending on
area to be prepared)

Traffic control (if required)

2

Construction
Site Preparation
Fog spray should only be applied during the day in good weather conditions. Care should be
taken when spraying on a windy day as the spray may be carried some distance and damage
property or passing vehicles down-wind of the operation.
Kerbing and channels, if present, will need to be covered and protected with black plastic, metal
or thin timber sheets or other suitable material.
The surface on which the fog spray is to be applied must be swept free of dust and other
unwanted material. Sweeping should be done in a down-wind direction so as not to have the
dust resettle on the surface. (See SABITA DVD200 for more detailed information on kerb
protection and sweeping operations)
In the construction of chip seals or in resealing operations, the fog application is to take place
one day after the final layer of aggregate has been applied. Wetting of the surface with a fine
mist spray will improve the penetration of the fog spray into the spaces between the stone chips.
However, care should be taken to ensure that the surface is only damp and that no ponding is
evident after the water has been applied.
Loading, diluting emulsion
The emulsion is generally diluted 50/50 with water. This can most easily be achieved by
pumping across half of the emulsion from one full drum into an empty drum and refilling the
drum with an equal quantity of water. Diluting anionic emulsion can be problematic on site. It is
also important to note that water should be added to the emulsion, and not emulsion to the
water.
Note
Make sure that the empty drum contained the same product currently in use i.e. anionic or
cationic emulsion. Mixing of the two grades will cause instant setting or coagulation.
The emulsion can be sprayed at ambient temperature and need not be heated. Note that the
emulsion will be less stable having been diluted.
Spraying the emulsion by using a hand lance:
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Whether using a spray tanker (drawn by either a tractor or bakkie) a hand pulled spray cart with
motor driven pump or a hand pulled spray cart with a manually operated pump, the preparation
is essentially the same
The piping should be checked for leaks and the motor, where present, for correct operation,
having no leaks, with pulley sufficiently tight and having sufficient oil and fuel.
Nozzles should be cleaned with diesel, if necessary, away from the road surface. Care should
be taken not to cause spillages that will damage the environment. The trial spray can be done
back into the drum to avoid pollution.
When using a hand pulled spray cart one or two additional team workers are required to pull the
cart and assist with handling of the equipment on site. When using a spray cart with a manually
operated pump a further additional person will be required to operate the pump action to spray
the emulsion.
Calculate the area to be sprayed from the quantity of diluted emulsion in the drum. Example:
200 L of diluted emulsion (or 1 drum) will cover 200 m2 at an application rate of 1.0 L/m2.
Therefore, if the road is 5 m wide, the drum will cover a total length of 40m. Spray application of
around 1.0 L/m2 is the accepted norm giving a residual binder application of approximately 0.3
L/m2 for 60% emulsion diluted 50/50 with water. The appropriate area should be marked out to
assist in obtaining the correct spray rate.
Spraying should be carried out in wide sweeping movements of the hand lance with 1/3
overlaps between successive applications. The actual spray rate should be continuously
checked by comparison of the area covered and the area marked. It is preferable to have the
same experienced spray operator undertake this operation each time as the correct application
is a critically important factor for satisfactory performance of chip seals.
After the completion of the spraying operation, spray plant equipment should be cleaned with
diesel and all waste products removed from the site. Remember that the environment must be
protected at all times!

Traffic control
Traffic should not be allowed on the freshly applied fog spray.
Traffic accommodation, if required, will require that the entire lane or area under construction is
closed to traffic. If needed, flagmen will be required to assist with stop-go traffic control
depending on the area in which the work is being undertaken and the volume of traffic
experienced. (See SABITA TRIP Training manual for more details)
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Traffic accommodation needs to be well managed as it places the entire workman team at risk.
Training in the correct operation of traffic accommodation at roadworks is vital for the safety of
the workmen team as well as allowing safe, free flowing traffic through the construction site.

.Quality

control

The diluted emulsion should be checked for stability before spraying.
Before loading the drum containing the diluted emulsion, it should be rolled around for about 1
minute to ensure that the contents are properly mixed
The emulsion and the surface on which it is to be sprayed should be checked for compatibility
Achieving the correct spray rate is critical. If the fog spray is over-applied bleeding with loss of
skid resistance may result
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Method statement for labour based construction of:
HMA surfacing
2 of HMA
Layer

Existing
substrate

Definition
The term hot mix asphalt is generally used to describe a variety of mixtures of aggregate,
bitumen and mineral filler that are produced at an elevated temperature in an asphalt plant.
The aggregate fractions are obtained from crushing or natural sources. The coarse aggregate
is, in most cases, crushed rock. The fine aggregate may be crusher sand, clean natural sand,
mine sand, selected river gravel or a mixture of these. The filler usually consists of cement, lime
or rock flour. The bituminous binder is usually penetration grade bitumen

Application

HMA is suitable for applications where a reasonably smooth or even surface is required,
typically on sidewalks, driveways, parking areas and tennis courts. Although not as conducive
to labour intensive construction methods as other bituminous surfacings, a reasonable finished
product can be achieved, provided that all the controls are in place and well managed. For
most hand laid applications of asphalt where the layer thickness is 30mm or less, mixes with
maximum nominal size of 9.5mm is recommended. For layer thicknesses of less than 25 mm
the maximum nominal size should not exceed 6.7mm. Hand applied HMA would not be
appropriate for roads accommodating high traffic volumes. In such situations laying by
mechanised pavers and rollers is the preferred method.

Material requirements

HMA: The required mix is obtained from an established supplier. When placing an order for the
HMA, the supplier should be advised that the material will be used for hand work. This will
enable the supplier to make recommendations on the appropriate mix type and aggregate
gradings to suit the particular job requirements. The order for the HMA should stipulate the
minimum temperature of material delivered on site.

Diesel is used for cleaning the rakes and shovels of asphalt build-up. The wheelbarrow or any
other container used for containing the diesel should not have any leaks as spillage onto the
asphalt will adversely affect its quality.
Note:
Material requirements for priming and tack coats is covered in the relevant method statements.

Plant and equipment requirements
Below are the plant and equipment requirements to lay 15 – 20 tons of asphalt per day
Item
Brooms

Number of items
4

Shovels

6

Wheel barrows

3

Rakes

3

Rollers: Static steel wheel roller - 2 tons mass for
break down rolling
Pedestrian vibrating roller or small sidewalk roller

1

Hand stampers

2

1

The required number of each item will need to be balanced for each operation depending on
required production rate and area that is to be covered. An additional wheelbarrow may be
necessary for the diesel used to keep the rakes and shovels clean of asphalt build-up.

Labour requirements
Below is the proposed composition of a team required to lay 15 - 20 tons of asphalt per day.
Activity
Broom team

Number of workers
2

Wheelbarrow team

3

Wheelbarrow loading team

3

Rakemen

2

Roller operator

1

Hand stamping team
Total

2
13

Construction
Prime or tack coats
It is assumed that the priming activity has already been completed (See appropriate LIC method
for priming). Almost without exception, but especially when the prime has lost its tackiness a
tack coat is required. (See appropriate LIC method statement for tack coats.)

Determining the quantities to be ordered
An initial rough estimate can be obtained for bulk ordering by multiplying the area to be covered
by the specified thickness of the asphalt layer. This value which represents the compacted
volume (in m3) should be converted to mass (tons) by multiplying by the volume with the Bulk
Relative Density of the HMA as provided by the supplier.
Variations in the thickness of the asphalt layer normally occur due to undulations of the
substrate. To account for this, dip readings should be carried out over the area to be paved,
using the level controls that are described below. This procedure will enable a more accurate
estimate of the quantity for ordering on the day. Allow for approximately 5mm extra height
above the final kerb edge to prevent damage to the kerbing during compaction.
Setting up level controls
The area to be paved needs to be surveyed to ensure that the correct slopes and cross fall are
obtained for drainage of surface water. This is especially critical on large areas such as
parking areas . To ensure adequate slopes are obtained, C-channels or similar rigid forms need
to be laid out to the correct levels and slopes. These will assist the rakemen to obtain the
correct final levels. Normally the work would be carried out in long strips, starting from the
lowest point and working towards the highest point.
NOTE: The HMA layer will NOT iron out all the irregularities of a poorly constructed base course
layer. The better the finish of basecourse layer, the better the final finish of the HMA layer will
be.
HMA delivery

The HMA delivered to site should be dumped in an accessible area close to where the work will
be carried out and in as large a pile as possible to promote heat retention. Before receiving the
load the temperature of the mix should be measured to ensure that it is at least 130 oC; if not,
the load should be rejected. The dumped HMA needs to be covered with a tarpaulin to assist in
retaining the heat, which is one of the most important factors for achieving a satisfactory
compaction. Every effort needs to be made to ensure the HMA remains above the minimum
compaction temperature of 100 oC. The additional 30oC allows for a certain amount of cooling
while working with the material on site. The delivery of material on site during a day’s
production needs to be well coordinated so as to ensure that the loads arriving on site are
reasonably staggered and that there is no surplus material at the end of the day’s work.
Placing HMA
The surface on which the HMA is placed should be prepared in accordance with method
statements for prime and/or tack coats. The HMA is loaded into the wheelbarrows from all
around the stockpile to ensure that material is continuously removed from hot sections. This will
also prevent one side form cooling down and creating a cold crust on the surface that will be
unusable and going to waste.
The HMA should be tipped out - as indicated by the rakemen - in a splayed manner to ease the
spreading of the mix to the correct level quickly and effectively. Minimal movement of the
material should be required of the rakemen as this will limit the degree of segregation of the
material and allow the mix to be compacted as soon as possible before excessive cooling. It is
critically important that the level of the raked material should be proud of the finished level by an
amount equal to 20% of the final layer thickness to allow for compaction.
Note that the term “raking” refers to the use of the flat back end of the rake (lute) to distribute
and spread the material since using the pronged side would tend to segregate the asphalt.
Compaction
Compaction should follow as soon as possible after spreading to the correct level. Firstly a
static roller pass is made to bed the material down, preferably using a steel wheeled roller with a
minimum mass of 2 tons. The first pass should be made with the driven wheel leading in the
direction of compaction to ensure that the asphalt is tucked under the wheel and not pushed
forward in a wave. This pass will also allow the rakemen to ensure that the correct amount of
material has been spread relative to the level controls and that there are no low or high spots.
Following the first pass, compaction is continued in half width overlaps until the mat is at the
required density. A final pass in static mode is made to ensure a smooth finish without any
visible roller tracks.
Pedestrian rollers may also be used for smaller areas.

No turns should be made on the warm mat while still being compacted. Lateral changes in the
position of passes should be carried out on compacted, cooled asphalt. Compaction passes
should take place in straight lines working from lower areas to higher ones to allow for a
compacted edge to support the next pass.
Only sufficient water to moisten the roller drums to prevent the mix from sticking should be
used. Excessive water will accelerate the cooling of the mix which may give rise to inadequate
compaction.
The roller direction should not be changed while still moving in the opposite directions as this
may result in the gears kicking into place resulting in the mat being shoved unnecessarily
leading to undulations. Such undulations can be very difficult to correct resulting in a poor finish
as well as possible ponding of water. Where vibratory rollers are used, vibration should be
switched off while changing direction to prevent excessive vibration on the area where the roller
comes to a complete stop.
A 3m straight edge should be used to ensure that the final level of the finished mat is correct
and that the water will drain from the surface as required.
If the correct levels are not achieved after final compaction, this cannot be corrected by adding
additional HMA. Such a measure would create a biscuit layer which will lead to unsatisfactory
quality of the surface. To correct such level discrepancies all the material in the depressed
area would need to be removed and replaced. Edge treatment
A heavy stamper should be used at the edges to ensure that they are well compacted and
sealed off from any possible water ingress. This is particularly important in corners or areas
which rollers cannot access. Care should be taken not to damage any of the edging with the
stamper.
Traffic control
It is advisable to leave the completed section closed to traffic overnight for it to cool down fully.
This will prevent any ravelling in areas where sharp turning movements are carried out by
vehicles, and steep inclines where high traction forces are likely.. During hot summer periods
the asphalt could be tender for some time after construction and the overnight cooling period
might not be enough. Especially in areas where heavy vehicles turn, such as loading areas at
factories, it may be advisable to apply a thin layer of crusher dust on top of the surfacing after
compaction to prevent ravelling. This should however not be done on roads or at intersections
as skid resistance may be compromised.

Quality control

A number of aspects need to be borne in mind when dealing with HMA and laying it by hand:
•

The material cools very rapidly once spread out, so no time must be lost in getting the
HMA raked to the correct level and compacted;

•

Excessive quantities of paraffin on the rakes and shovels will soften the HMA and cause
it to ravel at an early age;

•

Levels must be carefully controlled to ensure an even, drained surface with no ponding.

•

The edges need to be well compacted to prevent the seepage of moisture into the edges
of the pavement, which may also lead to premature failure;

•

It is better to have a kerbed edge to give the HMA layer some lateral support. This tends
to prolong the life of the pavement by preventing edgebreaks.

Reference material
Hand-Laid Hot Mix Asphalt 3rd Edition, April 2009, published by Much Asphalt

Method statement for labour based construction of:
Cold mix asphalt (in bags)
Layer 2of Cold mix
asphalt
Existing
substrate

Definition

Bagged cold mix asphalt is a mixture of aggregates, filler and cutback bitumen.

Application

Cold mix asphalt is ideal for applications of limited area and light traffic volumes such as
sidewalks and driveways and repair works. It is not cost-effective for extensive works.

Material requirements

Bagged Cold mix asphalt : - the product is best ordered through an established supplier who
can offer advice where needed. Fine graded mixes (6 mm nominal maximum aggregate size)
are the norm to allow for ease of application using LIC methods.
Bitumen emulsion: - Anionic stablemix grade bitumen 60% emulsion is recommended when a
tack coat is required should the prime have lost its normal required properties.
Diesel: - used to keep the rakes and shovels clean of asphalt build-up for the emulsion based
cold mix asphalt. Wheelbarrows used for this purpose should not have any leaks as diesel
leaks on the surface will adversely affect the durability of the layer.

Plant and equipment requirements

Item

Number of items

Brooms

4

Shovels

6

Wheel barrows

3

Rakes

3

Pedestrian double drum vibratory roller of weight 0.6 t or more

1

Hand stampers

2

The number of each item will need to be balanced for each operation depending on production
rate and area to be covered.

Labour requirements
Below is the proposed composition of the team. It is difficult to give a production rate for this
type of operation given the limited areas normally covered using this high cost product.
Activity
Broom team

Number of workers
2

Wheelbarrow team

3

Wheelbarrow loading team

3

Rakemen

2

Roller operator

1

Hand stamping team

2

Construction
Tack coats
The area to be covered with cold mix asphalt needs to be swept clean of all dust and unwanted
materials on the surface.
In most cases a light tack coat of dilute emulsion spray is applied to assist in bonding the cold
mix asphalt to the underlying layer.

Determining the qualities to be ordered
An initial rough estimate of the compacted volume (in m3) can be obtained by multiplying the
area(s) to be covered by the specified thickness. This volume is converted to mass (tons) by
multiplying the volume obtained by the bulk relative density of the cold mix asphalt. The value
of the bulk relative density can be obtained from the supplier.
Once on site a more accurate assessment of the quantity of cold mix asphalt required can be
made by using dip measurements as described in the next section. Deviations from the
measured quantities may occur due to undulations in the substrate. To prevent damage to the
kerbing during compaction an additional thickness of 2 – 5 mm above the final kerb edge should
be allowed for.
Setting up level controls
The area to be paved needs to be surveyed to ensure the required levels are achieved. This is
especially critical where the drainage is paramount. Normally work will commence at the lowest
point working up towards the highest point. Cold mix asphalt layer will iron out all the
undulations on a poorly constructed base course layer. The more even the basecourse layer,
the better the final finish of the cold mix asphalt layer will be.
Cold mix asphalt delivery
The Cold mix asphalt will be delivered to site or can be collected from the supplier. Although
the material has a shelf life, it is better to buy and use as needed.
Placing cold mix asphalt
The bags should be placed out on the area required. Cutback based cold mix asphalt will need
to be left in the sun for a short time to assist in increasing its workability. The bags should be
opened as close to their place of use as is possible to assist the rakeman in spreading the mix
to the correct level quickly and effectively. Minimal movement of the cold mix asphalt by the
rakemen will assist in a higher productivity rate and less risk of mix segregation. Allowance
should be made for 20% reduction in height due to consolidation of the material during
compaction
Compaction
Proper compaction is critical to achieving a quality final product. Compaction should follow as
soon as possible after spreading to the correct level. The first roller pass should be in static
mode to bed down the material. This pass will also allow the rakeman to check that there is
sufficient material and that there are no low or high spots. Subsequent passes of the roller
should be in vibration mode until the mat is at the required density. The final pass should be in
static mode to give a smooth finish without any visible roller lines.

No turning movement should be allowed on the mat as it is being compacted. Compaction
should take place in straight lines from the lowest point to allow for a compacted edge to
support the next pass. Roller direction should not be changed while still moving as this may
result in the gears kicking into place resulting in the mat being shoved unnecessarily. Such
undulations can result in a poor finish as well as possible ponding of water. Vibration should be
switched off while changing direction to prevent excessive vibration on the area where the roller
comes to a complete stop.
A 3 m straight edge should be used to ensure that the final level of the finished mat is correct
and that the water will drain from the surface as intended.
Edge treatment
A heavy hand stamper should be used to ensure all the edges are well compacted and sealed
off from any possible water ingress. This is particularly important in corners or areas where the
roller cannot get to due to its size. Care should be taken not to damage any of the edging with
the stamper.
Traffic control
Cold mix asphalt should preferably be left for at least a day to allow the cutter or water to
evaporate and the mix to loose its tenderness. Warmer weather will speed up this process.

Quality control
A number of aspects need to be borne in mind when dealing with cold mix asphalt and laying it
by hand
•

Allowing sufficient time for the cutter or water to evaporate is critical in ensuring that the
layer performs as expected once exposed to traffic action.

•

The level control must be carefully controlled to ensure an even a surface.

•

The edges need to be well compacted to ensure no moisture seeps in leading to
premature failure.

•

Kerbed edges giving lateral support to the edge of the cold mix asphalt layer tend to
prolong its life by preventing edge breaks from occurring.

Method statement for labour based construction of:
Bitumen stabilised materials with emulsion

Definition
Bitumen stabilised materials with emulsion (BSM-E) consist of a mixture of slow set bitumen emulsion
and graded crusher stone or natural gravel with the addition of cement and water.

Application
The treatment of crushed stone or gravel with emulsion is ideal for constructing new base courses for
surfaced roads. The component materials can be mixed using a concrete mixer and placed by hand.
The construction of 100 mm thick BSM-E by hand is suitable for urban and rural roads carrying less than
500 vehicles per day. A layer thickness of 150mm BSM-E is recommended for more than traffic volumes
of more than 500 vehicles per day. BSM-E is also suitable for backfilling when repairing potholes in
bases.

Material requirements
Aggregates: - Suitable granular material which meets the minimum requirements of a G5 classification
can be used. For clayey gravel lime should be added to reduce the PI to below 7. If lime is used it may
not necessary to add cement.
Binder: - Anionic stablemix grade bitumen 60% emulsion conforming to SANS 309 is recommended.
Cement: - Fresh Ordinary Portland cement must be used. The cement acts as a catalyst, promoting the
breaking of the emulsion after compaction.
Water: - Potable water

Plant and equipment requirements
Below is the typical plant requirement to mix and place 18 m3 loose or 12 m3 compacted BSM-E per day.

Item
Concrete mixer (0.3 m³)

Number of items
1

Wheel barrows

4

Shovels

8

Rakes

4

Large containers (25 litres)

5

Small container (1 & 5 litre)

1

Pedestrian double drum vibratory roller of weight 0.6 t or more

1

Watering cans

2

Steel shuttering (3 m lengths)

10

Screed

1

Steel gauges (3 m lengths)*

6

* Required to contain the loose material before compaction

Labour requirements
Below is the typical composition of a team necessary to mix and place 18 m3 loose or 12 m3 compacted
BSM-E per day.

Activity

Number of workers

Loading of gravel

2

Operating concrete mixer

1

Pushing wheelbarrows

3

Loading emulsion, cement and water

2

Spreading material

3

Compacting layer

1

Traffic control

2

Construction
Mixing
The mixing of the materials can be done by hand, but for improved efficiency and speed of application the
use of a concrete mixer is recommended. Before mixing commences the proportions of the mix must be

established i.e. percentages of emulsion and cement or lime to be added to the gravel or crushed stone.
Typical mix proportions are as follows:
Material
Bitumen emulsion
Cement or lime

Percentage by mass
Crushed stone
3

Gravel
3

1

2

For batching the following procedure is recommended. Firstly, the typical mass of gravel/crushed stone
required to fill four 25 litre containers is determined. The mass of emulsion and cement or lime required
based on the percentage of the aggregate mass is then calculated. For example: for 200 kg of gravel add
6 kg or 6 litres of emulsion and 2 kg or 3 litres of cement or lime.
The following mixing sequence is recommended to obtain a thoroughly mixed BSM-E:
Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

Add the gravel/crushed stone into concrete mixer
Add the cement or lime into concrete mixer
Mix contents
Pour water into concrete mixer
Mix contents
Pour in emulsion
Mix contents

The amount of liquid in the BSM-E after mixing i.e. emulsion, in situ moisture of the gravel and added
water must be 1 – 1.5 % above the optimum moisture content (OMC) for the Mod AASHTO density of the
material being stabilised as determined in a soils laboratory. The quantity of water to be added will vary
depending on the in situ moisture of the aggregate, the type of aggregate and prevailing air temperature.
The mix should not be too dry or moist as it is unlikely that compaction will be achieved.
Placing
The BSM-E material should be placed between the shutters and spread with rakes. In the case of a 150
mm layer, the material should be levelled off by scraping the screed over the top of the shuttering. The
material placed should be compacted before placing the next layer. Before compacting the final layer the
steel gauges should be placed on top of the shuttering to contain the loose material. A 100 mm layer can
be placed and compacted in a single layer. The depth of the gauges is determined by the bulking factor
of the material which is usually 1.5 for gravel.
Only sufficient material should be placed at a time as will allow proper compaction before the moisture
content drops below OMC. The loose material is compacted using the pedestrian roller. Compaction
should start against the shuttering on both sides before compacting the centre. The compacted layer
should be checked for thickness and evenness. If the layer is to be opened to traffic before being
surfaced, a diluted emulsion should be applied on the loose upper surface using a watering can before
compaction. This will provide a tightly knit surface.
The BSM-E should be left to dry for at least two days to allow the emulsion to cure and set. It is not
necessary to prime the new base if the surfacing is carried out immediately after the material has cured.

.Quality control
Before construction commences the appropriate mix proportions of emulsion and cement/lime should be
established. A soils laboratory should be requested to test the parent material to determine the following
properties:
•
•
•

Grading and PI
Bulking test
Optimum moisture content

A dilution test - in which the emulsion is diluted 50:50 with water from the source in a glass container should be carried out to check if the water and emulsion are compatible.
During mixing a quick test for moisture content of the material can be done by squeezing the stabilised
material in the hand to ensure that there is no excess water or that it is not too dry before placing. The
work completed should be measured on a daily basis and the proportions of emulsion and cement
determined from actual quantities used and checked for correctness.

Method statement for labour based construction of:
Slurry-bound macadam layers
Appropriate
2
wearing course
Slurry-bound
Macadam
Base layer

Definition

Slurry-bound macadam consists of single-sized aggregate of nominal size ranging from 13 mm
to 53 mm with the voids between these stones filled with a slurry, consisting of sand and
bitumen emulsion.
Slurry-bound macadam can be laid either as a base layer or as a surfacing. The main
difference being that the surfacing will normally use a smaller stone size than in the thicker base
layers and the surfacing layer may also be thinner than the base layers.

Application

Slurry-bound macadam can be applied to a wide range of surfacing and traffic applications such
as:
•
•
•
•
•
•
•
•
•

Walkways
Driveways
Parking areas
Roads/streets
Road rehabilitation using slurry-bound macadam as overlay
Pothole patching
Assembly areas
Tennis courts
Taxi/bus bays

This method is particularly well suited for inaccessible / mountainous terrain where large
construction equipment is difficult and costly to operate whereas the equipment necessary to
construct a slurry-bound macadam layer or overlay is light and easy to manoeuvre. It can also
be well utilised in a phased construction approach where the problem of mechanical damage to

new asphaltic layers during construction is overcome by using a slurry-bound Macadam as base
layer with only a thin slurry seal as initial surfacing. This may be sufficient surfacing for a period
of eight years. An asphalt overlay may then follow once construction activities of the total
development are complete.

Material requirements

Aggregates: - Aggregates should comply with the project specifications and the size will vary in
accordance with the thickness of the layer, generally between 75 – 150 mm depending on the
traffic volume and the design. The actual stone aggregate size will be determined by the client
or his agent.
Sieve
Size

% Passing by mass

mm

53 mm

75

100

53

85 – 100

100

37.5

35 – 70

85 – 100

100

26.5

0 – 15

0 – 50

85 – 100

100

19.0

0-5

0 – 25

0 – 30

85 – 100

100

0-5

0–5

0 – 30

85 – 100

0–5

0 – 30

13.2

37 mm

26.5 mm

9.5

19.0 mm

4.75

13.2 mm

0–5

Aggregates for slurry filler: Slurry aggregate should comply with the project specifications.
Either a fine or medium graded material is selected, depending on the layer thickness. The
grade will be determined by the client or his agent.
Sieve
Size
(mm)

% passing by mass
Fine grade

Medium
grade

6.7

100

4.75

100

82 – 100

2.36

90 – 100

56 – 95

1.18

65 – 95

37 – 75

0.600

42 – 72

22 – 50

0.300

23 – 48

15 – 37

0.150

10 – 27

7 – 20

0.075

4 - 12

4 - 12

Bitumen emulsion: - Anionic stablemix grade 60% bitumen emulsion is recommended.
Generally the emulsion content of the slurry is 250 l/m3.
Cement: - Ordinary cement complying with SANS 50197-1 is used. Generally 1 % by mass of
the aggregate is added.
Water: - Potable water

Plant and equipment requirements

The following plant is required to lay approximately 200m2 day.
Item
•

Pedestrian vibratory roller or plate compactor

Number of items
1

•

Shovels

2

•

Ballast forks

4

•

Wheelbarrows

4

•

Concrete mixer

1

•

Squeegees

4

•

Rakes

2

•

3 m Straight edge (Screed Board)

1

•

Bass brooms

•

3 m x 2 m Hessian cloth

•

Measuring containers

2
1
4

Labour requirements
Below is the typical composition of a slurry team necessary to place 200 m² per day.
Activity

Number of workers

•

Spread & level

4

•

Compaction operator

1

•

Mixer operator

1

•

Wheel barrow operators (slurry)

4

•

Squeeging

4

•

Finishing techniques

2

Construction
Site Preparation
To contain the material at the designed road edge guide rails, gravel edge supports or
straightedges need to be set up at the correct positions.. These supports need to be secured so
as to withstand the construction forces acting on them. The supports must also be set to the
correct levels to provide a guide. Allowance should be made for 30 % extra height to
accommodate densification of the material during compaction.

Placing and levelling the aggregate
The aggregate should be placed with the aid of the wheel barrows as close as possible to where
it is required. Every effort should be made to ensure that as little of the underlying layer is
disturbed when tipping the materials using the pivot point on the front of the wheel barrow. The
aggregate is then spread to the levels given using the ballast forks and rakes. The levels
should be checked for evenness and correctness with the 3 m straight edge.
The aggregate is compacted starting from the outer edge and moving inwards. Levels should
be rechecked for accuracy with the 3 m straight edge. Where necessary material should be
added or removed to ensure an even final level. Care should be taken not to disturb the
material as it is still quite unstable before the slurry has been applied
Mixing the slurry
The mix proportions will vary depending on the source and grading of the aggregate used.
Before laying the slurry, trial mixes should be conducted in a small container. Typical mix
proportions are given below. The actual mix proportions will be determined by the client or his
agent.
Material
Bitumen emulsion
Crusher dust
Cement
Water

Volume (litres)
25

% by mass
9

100

90

1

1

160

0

The following mixing procedure is recommended to obtain a homogenous slurry mixture:
Step 1: Pre-wet the concrete mixer drum with approximately 5 litres of water
Step 2: Add the aggregate into the concrete mixer
Step 3: Add the cement into the concrete mixer
Step 4: Mix contents
Step 5: Pour water into the concrete mixer
Step 6: Mix contents
Step 7: Pour in the emulsion
Step 8: Mix contents
The emulsion must be at ambient temperature. To improve workability of the slurry, more water
may have to be added in a controlled manner to achieve a creamy consistency. The quantity of
water in the mix will vary depending on the type of aggregate source and prevailing air
temperature.
Laying by hand

Slurry can be applied to the layer and worked into the voids with the aid of the squeegees,
working in all directions to ensure the voids are filled as completely as possible. Use should
also me made of the roller to vibrate the slurry deeper into the layer. This working in of the
slurry should continue until no further penetration into the layer can be achieved.
The newly applied slurry should be finished off by dragging a wet hessian sheet over the
surface to achieve a uniformly textured surface.
Traffic control
Slurry takes approximately four hours to set properly under favourable weather conditions. As
the slurry penetration can be quite deep it may take longer to set. Traffic should not be allowed
onto the layer until it the slurry has fully set and can withstand the turning force of a shoe heel
under a person’s weight without scuffing.

.Quality control

In general, careful attention should be paid to the correct methods and procedures to ensure
that the layer will give adequate service.
Care should be taken to ensure that the aggregate complies with to the project specifications.
On any day work should only commence if no rain is forecast. Care should also be taken if it is
likely to rain the following day given the depth to which the slurry penetrates and the time taken
to set, especially for thicker layers. The following tests should be conducted on site during the
execution of the works:
•
•

Bulking test should be carried out daily on the crusher dust to establish whether the
batch volume needs to be adjusted.
If the water source is changed, dilute it 50:50 with the emulsion in a glass container to
check if it is compatible.

Method statement for labour based construction of:
Pothole repairs with hot or cold mix asphalt
Seal coat

Pothole repair

Existing wearing
2 course
Existing substrate

Definition

A pothole is a round shaped hole in the road surfacing normally indicative of inadequate routine
maintenance. As potholes constitute a hazard to traffic they should be repaired as soon as is
practically possible. Initially, the extent of the pothole is generally limited to the depth of the
surfacing. If left unattended, the pothole will normally extend into the basecourse layer. Care
must be taken in this case to ensure the repair procedure will address the problem. If dealt with
in time, the size of a pothole normally does not exceed 300 mm.
Potholes can occur due to poor material quality, a lack of adequate compaction and the
presence of water in the base layer due to subsurface seepage or a pervious surfacing.

Application

Pothole repair is a typical road maintenance operation arising from localized defects or neglect
of routine maintenance procedures. The repair should be carried out in such a manner so as
not to cause the development of additional distress around the repair. All damaged material
around the pothole should be removed and care should be taken to ensure that the intact
surfacing around the pothole being fixed is not adversely affected by the compaction equipment
used in the repair operation. This method statement covers the repair of potholes using either
hot or cold mix asphalt. Both options have their advantages and disadvantages which will be
discussed in the section on Quality Control.

Material requirements

Asphalt: - Hot or cold mix can be used. Usually a smaller maximum stone size (-9.5 mm) is
used for ease of operation and compaction.
Prime or Bitumen emulsion: - Diluted anionic stablemix grade 60% bitumen emulsion is
recommended as a tack for the pothole operation as is breaks faster and allows the work to be
completed in one operation.
Solvent/water: - used to clean the equipment after use. Items used with an emulsion can be
washed with water. Solvents will be required if a cutback bitumen prime is used.
Sealant: - A bitumen emulsion to cover the pothole once fixed to prevent moisture ingress at the
edges and to seal off the top surface.

Plant and equipment requirements

Item
Tape measure
Crayons

Number of items
1
1 box

Straight edge

1

Shovels

2

Broom

2

Block brush

1

Hand stamper

1

Rake

1

Labour requirements
Below is the typical composition of a small maintenance team required to undertake pothole
repairs. It is not possible to give an exact production rate given the nature of the work being

undertaken as routine maintenance. It will depend on the pothole sizes, how far apart they are
spaced, the area in which the potholes occur and the traffic volumes on the road.
Activity
Supervisor
General labour

Number of workers
1
4

Additional labour will be required for traffic control. A minimum of 2 flag men will be required
with signage to assist in this operation. Stop/go signage and large cones or delineators will be
required to demarcate the working area and make it safe for the operation to be undertaken.

Construction
Traffic control
The road will need to be barricaded off in the correct manner to allow for the work to be
undertaken in a safe manner, especially where the work is undertaken under traffic. The
signage can be moved immediately to the next pothole location once the pothole has been
repaired. This operation needs to be coordinated by the supervisor to ensure an efficient and
safe operation.
Site Preparation
The area that will be removed around the pothole should be marked out using the straight edge
and crayons. This marked out area should be in the shape of a square or rectangle with sides
parallel to the road edge. Care should be taken to ensure that the area marked out covers the
full extent of the damaged zone.
Excavation and preparation
Using a pick, the surfacing should be chipped out up to the edge of the crayon markings. This
may require that some sound surfacing will have to be removed. All the loose material should
be removed to a depth of at least 40 mm if only surface damage is being repaired.
The exposed areas should be broomed to remove all loose material and dust to ensure that a
good bond of the backfilling material to the existing pavement layers.
Using the block brush the entire exposed surface should be painted with the tack coat material
to provide a bond between the asphalt and the existing material both on the sides and the
bottom of the opened area. The tack coat should not be applied in such a thick layer as to leave
pools at the bottom of the area. A thin, uniformly applied layer will suffice.

Backfilling the hole
Either hot or cold mix asphalt can be used to repair the hole. Although the basic principles
apply to both, some differences will be highlighted below.
Backfilling and compaction with hot mix asphalt
The asphalt must be kept hot for the pothole repair to be effective. To retain the heat of
the material for as long as is necessary the heaps should be large and covered with a
tarpaulin. Quantities should be ordered as required to avoid a high proportion of
wastage due to the asphalt cooling off excessively and having to be discarded..
The asphalt should be placed in the hole and raked level. Allowance should be made for
compression of the material during compaction by leaving the asphalt about 10 mm
proud of the existing road surface. The asphalt should be compacted with the hand
tamper starting from the outer edge working towards the centre. The existing road edge
should serve as a guide for attaining the correct level.
The surface of the compacted layer should be tightly knit with no visible holes or large
voids.
A plate compactor can also be used should the size of the repair permit it. Although it
may ease the compaction procedure it may also result in damage to the surrounding
surfacing thus creating the potential for further damage.
The repair surface should be checked for level with the straight edge. A pothole repair
having a finished level slightly proud of the adjacent road surface is preferable to one
creating a hollow. The proud surface will allow for some additional compaction under
traffic especially in the wheel paths of the vehicles.
All loose material should be swept from the surface. To ensure that the patch is
waterproof, a sealant should be painted onto the surface to seal off all surface cavities
as well as the joint between the existing surfacing and the patch. This will ensure that
the repaired patch is waterproof and will not allow water to seep into it.
The hot mix asphalt filled patch can be opened to traffic immediately after the sealant
has set. A sprinkling of fine dust of sand can be placed over the sealant to assist in the
drying process and preventing the sealant from being spread by the vehicles tyres. This
precaution will ensure that the repair has a neat and tidy appearance.
Backfilling and compaction with cold mix asphalt
Having opened the requisite number of bags for the repair being carried out, the material
should be exposed to sunlight for some time to warm up and become sufficiently
workable for it to be placed and compacted.

The compaction of the repair is the same as that for hot mix asphalt.
It should be noted that where cold mix is used, it should not be opened to traffic
immediately after completion because the volatiles of the binder used still need to
evaporate for the mix to stiffen. If at all possible traffic should be kept off the patch
repair until the following day.
Cleaning up
All the tools should be cleaned after each patch repair to prevent any build up of emulsion and
asphalt of the spades and rakes. The block brush should be kept in water during the repair
operations and thoroughly rinsed at the end of each day.

.Quality

control

Two important aspects are the compaction effort and the choice of asphalt.
•
•

The compaction applied to the repair should be carried out in such a manner as not to
damage the surrounding layers in any way.
The choice of asphalt to use.
An advantage of using hot mix asphalt is that it allows the road to be opened to traffic
immediately after the repair has been completed. A possible disadvantage is a high
proportion of wastage arising from the material having cooled excessively before use.
The disadvantage of cold mix asphalt is the delay in opening to traffic only once the
volatiles in the binder have evaporated to avoid deformation of the repair.

As with all repairs to roads under traffic, it is vitally important that road users are aware of the
roadworks through proper signage and traffic accommodation

Method statement for labour based construction of:
Pothole Repairs with a factory manufactured road
Road patch over
patch
Pothole repair

Existing wearing
2
course
Existing substrate

Definition

A pothole is a round shaped hole in the road surfacing normally indicative of inadequate routine
maintenance. As potholes constitute a hazard to traffic they should be repaired as soon as is
practically possible. Initially, the extent of the pothole is generally limited to the depth of the
surfacing. If left unattended, the pothole will normally extend into the basecourse layer. Care
must be taken in this case to ensure the repair procedure will address the problem. If dealt with
in time, the size of a pothole normally does not exceed 300 mm.
Potholes can occur due to poor material quality, a lack of adequate compaction and the
presence of water in the base layer due to subsurface seepage or a pervious surfacing.

Application

Pothole repair is a typical road maintenance operation arising from localized defects or neglect
of routine maintenance procedures. The repair should be carried out in such a manner so as
not to cause the development of additional distress around the repair.
This method, using a factory manufactured road patch for repairing a pothole on a road surface
is effective in holding the surfacing together and preventing any further distress developing
around the repaired pothole. The patch also assists in diffusing or absorbing the energy
generated by traffic action that may accelerate further pothole development. The road patch will
adhere to most surfaces using cationic 65% or cationic 60% emulsion. (Anionic emulsion can
also be used.) The layers on which it can be applied include asphalt, spray seals, concrete or
granular base course.

Material requirements

Natural gravel : - approved natural gravel with a PI <6 suitable for use as a stabilised base
course material. The nominal maximum aggregate size of the gravel should not exceed half
(preferably a third) the required depth to be backfilled.
Bitumen emulsion: - either cationic or anionic emulsion (60 or 65%) sourced from a reputable
supplier.
Cement: - Fresh Ordinary Portland cement
Road Patch: - a suitable factory manufactured road patch with the applicable aggregate size
already applied with a bitumen-rubber binder. Road patches are available in varying aggregate
sizes: -4.75mm, 6.7mm, 9.5mm, 13.2mm, 19.0mm and 19.00mm choked with 9.5mm. Such
products should be sourced from a reputable supplier. Patches are usually available in 1.0 x
0.75m panels. These panels can be pre-cut into smaller panels as required or butt jointed to
accommodate larger areas.
Solvent/water: - used to clean the equipment after use. If an emulsion is used implements can
be washed off with water. Solvents will be required if a cutback bitumen prime is used.

Plant and equipment requirements

Item
Tape measure

Number of items
1

Crayons

1 box

Paint

1 tin or a few spray cans

Straight edge

1

Wheel barrows

2

Shovels

2

Hand stamper

1

Bass Broom

2

Block brush

1

Stanley knife or similar

1

Labour requirements
Below is the typical composition of a small maintenance team required to undertake pothole
repairs. It is not possible to give an exact production rate given the nature of the work being
undertaken as routine maintenance. It will depend on the pothole sizes, how far apart they are
spaced, the area in which the potholes occur and the traffic volumes on the road.
Activity
Supervisor

Number of workers
1

General labour

6

Additional labour will be required for traffic control. A minimum of 2 flag men will be required
with signage to assist in this operation. Stop/go signage and large cones or delineators will be
required to demarcate the working area and make it safe for the operation to be undertaken.

Construction
Traffic control
The road will need to be barricaded off in the correct manner to allow for the work to be
undertaken in a safe manner, especially where the work is undertaken under traffic. The
signage can be moved immediately to the next pothole location once the pothole has been
repaired. This operation needs to be coordinated by the supervisor to ensure an efficient and
safe operation.
Site Preparation
All loose material should be swept from the area being treated. Using the straight edge and
crayon or paint the area to be covered with the road patch should be marked out allowing for at
least 100 mm of sound surfacing all around the pothole to be covered. The marked area should
be in the shape of a square or rectangle parallel to the road edge.
Pothole preparation and backfilling

The pothole should be swept clean of all loose material with all remaining material being sound
and firm.
Acceptable good quality gravel with a PI < 6 can be used to backfill the pothole. To ensure a
stable supporting layer, it is to be stabilized with 1.5% cement by mass. This is to be further
treated with a 1:4 dilution of emulsion to assist in waterproofing the repair as well as assisting
with compaction. The gravel, cement and emulsion should be thoroughly mixed in a wheel
barrow at above optimum moisture content. The amount of water to be added should take into
account the water that is already contained in the emulsion.
The stabilised gravel is placed into the pothole and compacted with the hand stamper and
finished level with the surrounding surfacing.
Note: Alternatively hot or cold mix asphalt can be used to fill the pothole. This will also be
compacted level with the existing surfacing.
Covering the repaired pothole with a Road Patch
Ideally, the road surface temperature should be 10 oC and rising. If the road temperature is
below 10 oC, the back of the road patch should also be treated with emulsion.
The area to be covered with the road patch should be swept clean. Evenly apply the emulsion
to the area as marked out on the road surface at a rate of 0.75 l/m2. Once the emulsion has
broken i.e. it has turned from brown to black and is still “tacky”, the road patch is applied.
With the paper side uppermost, the road patch is cut to size with a sharp knife through the
paper, bent backwards over the aggregate when it will separate on the cut line. The patch
panels, aggregate side up, are placed into position over the emulsion coated area. The panels
should not overlap if the area is larger than a single panel. For multiple panels, the panels
should butt up against each other until the entire area is covered. A light application of emulsion
is then applied to the edges of the patch to ensure they are fully sealed off from water ingress
and that the panels’ edges are securely bonded. The emulsion applied at the edges should be
covered with coarse sand or -4.75 mm dust to absorb any excess emulsion and prevent any
pickup from vehicle tyres.
No specialised equipment is required for rolling the patches - an on-site vehicle will suffice. The
number of passes should be increased in inclement weather or in an intersection which is
exposed to heavy turning traffic action.
All panel off–cuts can be retained for later use. All panels as well as the off-cuts should be
stored flat in a cool place
The pothole can be opened to traffic immediately after the sealant has set.
Cleaning up

All the tools should be cleaned after each patch repair to prevent any build up of emulsion and
asphalt of the spades and rakes. The block brush should be kept in water during the repair
operations and thoroughly rinsed and cleaned at the end of each day.

.Quality

control

There should be no deleterious materials e.g. oil and other contaminants on the road surface
that will affect the performance of the sealant.
The emulsion should not drip between patches leaving residual splatter on the roads surface.
The emulsion should be well mixed and its application rate correct i.e. similar to a coat of paint
with no pools or puddles. This precaution will ensure a strong bond between the patch and the
existing road surface.
On a spray seal, as with brick paving, the emulsion application rate may have to be increased
due to the roughness of the surfacing and/or its absorbent nature.
When on site, panels should not be placed aggregate-side down on the road surface for
extended periods, particularly at elevated temperatures.
The storage instructions accompanying the road patch should be followed both on- and off-site.
The relevant aggregate size is selected either to match the surrounding seal or to maximise
performance. Larger aggregate sizes would be selected where severe conditions warrant a
higher binder content.
As with all repairs to roads under traffic, it is vitally important that road users are aware of the
roadworks through proper signage and traffic accommodation

Method statement for labour based construction of:
Patch repairs – hot mix asphalt and cold mix
Patch repair
Existing wearing
2
course
Existing substrate
Basecourse layer repair should it be
necessary

Definition

A patch is repair to the upper zone of a distressed pavement. It may extend to the base course
layer. The size of the patch will depend on the extent and type of the distress in the pavement.
In some cases the basecourse layer will also need to be replaced if the layer is defective. In
such cases care should be taken to ensure the repair will effective in addressing the cause of
distress.

Application

Patching can be undertaken as isolated repairs or as part of a rehabilitation project to repair
distressed areas prior to the application of an overlay or reseal. Care needs to be taken to
ensure that the soundness of intact surfacing around the area being repaired is not adversely
affected by vibration of the compaction equipment or rollers used in the maintenance operation.
Patches can be filled with either hot mix asphalthot or cold mix asphalt. Both have advantages
and disadvantages which will be discussed under the section on quality control. In the case
where the basecourse also needs to be replaced asphalt base material should be used.

Material requirements

Asphalt: - hot mix asphaltHot or (bagged) cold mix can be used for reinstatement of the
wearing course. A conventional continuously graded dense l wearing course with nominal
maximum aggregate size of 13.2 mm is normally used for ease of handling and compaction.

Hot mix asphalt base material of maximum nominal size of 26.5 mm will normally be used in the
deeper zones for base course replacement .
Prime or Bitumen emulsion: - Diluted anionic stablemix grade 60% bitumen emulsion is
recommended as a tack coat for patching as it breaks more rapidly thereby allowing the repair
to be carried out in a sinlgle operation.
Solvent/water: - used to clean the equipment after use. If an emulsion is used they can be
washed off with water. Solvents will be required if a cutback bitumen prime is used.
Sealant: - to cover the patch once fixed to prevent moisture ingress at the edges and seal off
the top surface.

Plant and equipment requirements

Item
Tape measure
Crayons

Number of items
1
1 box

Straight edge

1

Shovels

2

Broom

2

Block brush

1

Hand stamper

1

Rake

1

Roller (pedestrian or small sidewalk roller)

1

Labour requirements
Below is the typical composition of a small maintenance team required to undertake patching. It
is not possible to give an exact production rate for this work given the variability in the nature of
the work being undertaken. It will depend on the patch sizes, depths and spacing., the extent of
the area to be patched and traffic volumes.

.
Activity
Supervisor
General labour

Number of workers
1
4

Additional labour will be required for traffic control. A minimum of 2 flag men should be
deployed with appropriate signage to assist in this operation. Stop go signage and large cones
or delineators will be required to demarcate the working area and make it safe for both workers
and passing traffic.

Construction
Traffic control
The road will need to be barricaded off in the correct manner to allow for the work to be
undertaken in a safe manner, especially where the work is undertaken under traffic. The
signage may need to remain in place until the material has set and is hard enough to carry
traffic loading. This operation needs to be coordinated by the supervisor to ensure the correct
decision is made regarding the choice of asphalt wearing course to allow safe passage of traffic.
Should the patching be part of a rehabilitation contract, sections of road may well be closed off
as part of the conditions of contract. In this case the traffic accommodation will already be taken
care of.
Site Preparation
The damaged area that will be removed should be marked out using the straight edge and
crayon. A tin of spray paint may also be used to demarcate the repair area. This marked out
area should be in the shape of a square or rectangle with sides parallel to the road edge. Care
should be taken to ensure that the area marked out covers the full extent of the distressed zone.
Excavation and preparation
Using a pick, the surfacing should chipped out up to the edge of the crayon markings. This may
require that some sound surfacing will have to be removed. All the loose material should be
removed to a depth of at least 40 mm if only surface damage is being repaired. Should the
base layer also need to be replaced this process of material removal should extend to the top
of the subbase. The lower layer should not be disturbed by the picking action. The exposed
areas should be broomed to remove all loose material and dust and to ensure that a good bond
of the backfilling material to the existing pavement layers.

Using the block brush the entire exposed surface should be painted with the diluted emulsion
(50/50 with water) to ensure a good bond between the asphalt and the existing material both on
the sides and the bottom of the opened area. The prime must not be applied in such a thick
later as to leave pools at the bottom of the area. A thin, uniformly applied layer will suffice.
Backfilling the patch
Where the base course has been removed the hotmix apshlat base material will be placed first.
For replacing the existing wearing course, either hot mix asphalthot mix or cold mix asphalt can
be used. Although the basic principles apply to both, some differences will be highlighted
below.
Backfilling and compaction with hot mix asphalt base
The same principles apply as for the wearing courses detailed below with regards to
temperature and quantities ordered. The temperature loss is less of an issue than for
wearing courses given the larger stone aggregate size in the asphalt. Consequently the
asphalt piles will tend to retain its temperature for longer periods. Nevertheless, it is still
critically important to ensure that the temperature of the asphalt base material is higher
than 120 oC before commencing with the patch work.
The top of the compacted asphalt layer should be as to allow for a wearing course layer
thickness of 40 mm on top of the base. The wearing course will be placed once
compaction and finishing of the base layer has been completed and, preferably having
been allowed to cool overnight.
A roller should be used to compact the asphalt base if the if the area of repair permits,
otherwise a plate compactor can be used. A hand stamper should be used to tuck the
edges down flush with the top surface of the base layer. This will ensure a neat 90
degree edge joint for the wearing course.
Backfilling and compaction of hot mix asphalt wearing course
The temperature of the hot mix asphalt must be maintained for the edge break to be
effectively repaired. It should be kept covered with a tarpaulin in heaps large enough to
retain the heat for as long as is necessary. To avoid wastage only required quantities
should be ordered. Once the temperature of the asphalt has fallen below 120 oC it
becomes unworkable.
hot mix asphalthot mix asphalthot mix asphaltThe hot mix asphalt should be dumped as
close to the area where it is required to reduce double handling and also to ensure the
there is minimal temperature loss.
After placing the hot mix asphalt it should be raked level. A certain amount of
compaction should be allowed for by leaving the hot mix asphalt about 10 mm proud of

the existing road surface. Use is made of the existing road edge as a guide for the
required level. Compaction with the roller should commence, starting from the outer
edge working towards the centre of the road. The surface of the compacted layer
should be tightly knit together with no visible holes or large voids. Care should be taken
not to damage the surrounding surfacing with compaction vibration as this may lead to
further pavement distress. The surface should be checked for level with the straight
edge. It is preferable to have the material slightly proud to creating a hollow. The proud
surface will allow for some additional compaction under traffic especially in the wheel
paths of the vehicles.
All loose material should be swept from the surface. To ensure that the patch is
waterproof, a sealant should be painted onto the surface to seal off all surface cavities
as well as the joint between the existing surfacing and the patch. This will ensure that
the repaired patch is waterproof and will not allow water to seep into it.
The hot mix asphalt filled patch can be opened to traffic immediately after the sealant
has set. A sprinkling of fine dust of sand can be placed over the sealant to assist in the
drying process and preventing the sealant from being spread by the vehicles tyres. This
action will ensure that the operation is left looking neat and tidy.
Backfilling and compaction with cold mix asphalt
Having measured the quantity of wearing course required, the corresponding number of
bags are opened and the material exposed to sunlight for some time to warm up and
become sufficiently workable for it to be laid and compacted.
The compaction of the repair is the same as that for hot mix asphalt.
It should be noted that where cold mix is used, it should not be opened to traffic
immediately after completion because the volatiles in the cold mix still need to evaporate
for the mix to stiffen. If at all possible traffic should be kept off the repaired edge break
until the following day.
Cleaning up and moving on
All the tools should be cleaned after each patch repair to prevent any build up of emulsion and
asphalt of the spades and rakes. The block brush should be kept in water during the repair
operations and thoroughly rinsed at the end of each day.

.Quality control

Regarding the selection of asphalt the following factors should be considered:

•

•

Hot mix asphalt allows the road to be opened to traffic once it has cooled which is soon
after the repair is complete, resulting in less traffic disruptions and earlier removal. As it
is important to ensure that the HMA remains hot enough to be compacted, there is a risk
of wastage.
Cold mix (bagged) asphalt wearing course can only be opened to traffic once the
volatiles in the mixture have evaporated to prevent the layer yielding under traffic.
Consequently the repair area may cause an obstruction with signage having to be in
place, typically overnight.

As with all repairs to roads under traffic, it is vitally important that road users are aware of the
roadworks through proper signage and traffic accommodation

Method statement for labour based construction of:
Surface repairs –slurry
Fine slurry patch
Existing
2
Surfacing

‐

Existing
substrate

Definition
Slurry is a mixture of slow set bitumen emulsion and graded crusher dust with the addition of cement and
water.

Application
Slurry is ideal for repairing existing bituminous surfaces which do not display fatigue cracking. Slurry can
he mixed and laid by hand for repairing parking areas, sidewalks, urban and rural roads carrying less than
2500 vehicles per day.

Material requirements
Aggregates: - Suitable aggregate for slurry is graded crusher dust which is clean and free of any clay
particles or organic materials. The crusher dust should comply with the specifications provided by the
client or his agent. A typical grading for suitable crusher dust is shown in the table below.
Sieve Size
6.7

% Passing
100

4.75

85 – 100

2.36

65 – 90

1.18

45 – 70

0.600

30 – 50

0.300

18 – 30

0.150

10 – 21

0.075

5 – 15

Bitumen emulsion: - Anionic stablemix grade 60% bitumen emulsion is recommended.
Cement: - Fresh ordinary Portland cement.
Water: - Potable water

Plant and equipment requirements
Item

Number of items

Concrete mixer (0.3 m³)

1

Wheel barrows

3

Shovels

5

Pick

1

Containers (25 litres)

5

Container (1 litre)

1

Rubber squeegees

5

Hessian sheet (2m x 1.5m)

1

Watering can

1

Rope (10 mm diameter)

100m

Labour requirements
Below is the typical composition of a slurry team necessary to mix and lay of 5m3 or 700m² of slurry per
day.

Activity

Number of workers

Loading of crusher dust

2

Concrete mixer operator

1

Pushing wheelbarrows

3

Loading emulsion and water

2

Squeegeeing

3

Sweeping

1

Construction
Site Preparation
Slurry should be applied during the day, only in fair weather conditions. The surface on which the slurry
is to be applied must be thoroughly swept and free of any debris. The surface must be dampened slightly
before the slurry is applied. Repairs to potholes and cracks should have been done prior to surface
repairs with slurry.

Mixing by hand
The mix proportions will vary depending on the source and grading of the crusher dust. Before laying the
slurry a trial mix test should be carried out in a small container. Typical mix proportions are as follows:
Material
Bitumen emulsion
Crusher dust
Cement
Water
Total (dry)

Volume (litres)
25

% by mass
9

100

90

1

1

160
100

0
100

The following mixing sequence is recommended to obtain a homogenous slurry mixture:
Step 1: Pre-wet the concrete mixer drum with approximately 5 litres of water
Step 2: Add the crusher dust into concrete mixer
Step 3: Add the cement into the concrete mixer
Step 4: Mix the contents
Step 5: Pour the water into concrete mixer
Step 6: Mix again

Step 7: Pour in the emulsion
Step 8: Mix contents
The emulsion must be at ambient temperature. To improve workability of the slurry, a controlled quantity
of additional water should be added until the slurry has a creamy consistency. The water quantity will
vary depending on the type and moisture content of the aggregate and prevailing air temperature.
Laying by hand
Slurry can be applied in a layer thickness of 5 – 12mm. A rope may be used to control cover thickness
and to ensure straight edges. For instance, to obtain a layer depth of 8mm slurry, a 10mm diameter rope
should be used.
After mixing, the slurry is transported in wheelbarrows to the point of application. The slurry is then
remixed on the road surface and spread with squeegees to obtain a uniform consistency and thickness.
The newly applied slurry layer is finished by dragging a wet hessian sheet over it to achieve a uniformly
textured surface.
Traffic control
Slurry takes approximately four hours to set and dry properly under favourable weather conditions and no
traffic should be allowed onto the freshly laid slurry before it has dried sufficiently. A suitable means of
assessing this is to test whether the slurry can withstand the turning force of a shoe heel under a person’s
weight without scuffing.
.Quality control
Before construction commences the slurry components should be mixed in their predetermined
proportions in a small container to establish their compatibility. The resultant mix should be shaped into a
patty and allowed to dry in the sun for a visual inspection.
The following tests should be carried out on site during the execution of the works:
•
•

Bulking tests on the crusher dust should be carried out daily to determine whether the mix
proportions require adjustment.
When the water source is changed, the emulsion should be diluted 50:50 with the water in a glass
container to establish whether the fluids are compatible.

The key variables that must be checked regularly are the grading of the crusher dust being supplied and
the binder content of the final slurry mixture. To this end samples of the crusher dust and wet slurry
mixture must be tested in a soils laboratory.

Method statement for labour based construction of:
Surfacing repairs – stone chips
New chips applied to raveled
section on existing surfacing
Existing stone
chips
Existing substrate
or base

Definition
This procedure describes the repairs to an existing surfacing seal whereby stone chippings lost by
ravelling are replaced using an emulsion application with aggregates applied to it by hand.

Application
This repair procedure is undertaken to ensure that the underlying structural layers are protected from the
wheel actions and protected against the ingress of water.

Material requirements
Aggregates: - Hard, single sized stone aggregate or sand that is clean and free of dust or clay particles
or organic materials. The stone aggregates are limited to single sized 6.7 mm, 9.5 mm, 13.2 mm or 19.0
mm chippings.

Bitumen emulsion: - Cationic spray grade bitumen emulsion with 60 or 65 % binder is recommended.
The latter is preferred due to the higher viscosity of the emulsion. The advantage however of using a
60% emulsion is that it can be sprayed at ambient temperature, whereas 65% emulsion should be heated
to at least 50 to 60 degrees Celsius to reduce the viscosity. .
Water: - Potable water

Plant and equipment requirements
Item

Number of items

Pedestrian double drum vibratory roller with mass of 0.6 t
or more

1

Wheelbarrows

2

Shovels

5

Block brush

1

Brooms

2

Labour requirements
Below is the typical composition of a chip repair team. Production values are difficult to provide given the
variability of the repairs that may be encountered. The team size can also be increased depending on the
extent of the repairs being undertaken.

Activity

Number of workers

Loading of chips & transporting in wheel barrows

2

Tacking & Chip spreading

3

Roller operator

1

Sweeping

2

Traffic control

2-4

Construction
Site Preparation
The area to be repaired will need to be swept clean of all loose chips and dust before the
operation can commence.
To prevent the operation from being slowed down due to on the delivery of stone aggregate,
small stockpiles can be deposited along the road side as close to the repair areas as possible to
reduce the distance required for the stone aggregate to be wheeled. Alternatively a bakkie can
be loaded with the required aggregate and driven from repair to repair. The quantity required
for a day’s production can be determined based on the spread rate required for the particular
application.
Application of emulsion

The emulsion will need to be applied with a block brush. Calculate the area of the patch and
determine the amount of emulsion required to get the correct application rate. Measure out the
emulsion and spread it evenly over the area.
A rough guide for the application rate of the emulsion is given in the table below based on the
aggregate size used.

The client or his agent on site will need to provide the exact value

required for the particular project.
Stone aggregate size (mm)

Emulsion application rate (l/m2)

Sand

1,0 - 1,2

6.7

1,0 – 1,2

9.5

1,2 – 1,4

13.2

1,4 – 1,6

19.5

1,6 - 1,8

The application of a second spray is not common practice as it will delay the opening of the
section of road to traffic. Also, with the finer aggregates the relatively low application rate of the
binder will not permit a split between the 1st spray and the fog spray. Should a second spray be
called for on the larger aggregates sizes it can be applied using the block brush.
Stone application
The application of the stone chippings must commence as soon as practically possible after the
application of the emulsion to ensure the stone aggregate falls onto the unbroken emulsion.
The chips will need to be applied with the shovels. The action to get the chips spread will need
to be practiced before the actual operation commences. Every effort should be made to get the
stone chips to fall vertically onto the emulsion layer in a single layer. This is normally achieved
by tossing the stone aggregates up into the air using a semi-circular action of the shovel. Any
excess stone will need to be swept off the surface before rolling commences. Corrections to the
spread of stone chippings should be made using the back of the broom rather than the bristled
side as this will tend to remove the emulsion.
Rolling operation
Rolling of the stone chippings should commence as soon as possible to promote their bedding
down into the emulsion. No severe turning with the roller should take place on the repair

surface itself until the stone aggregate is well bedded down and the emulsion broken. Any
turning needs to be gradual on the oldest section repair sections or sound surface to prevent the
stone chippings from being shifted out of position.
Traffic control
Traffic must not be allowed onto the seal until such time as it is fully set, particularly on areas
where turning actions as well as stop start actions occur. Under favourable weather conditions
this may take approximately four to eight hours.

.Quality control

Three key aspects requiring careful control are:
•

Emulsion application rate - incorrect binder spray application rate will result in either the
stone chippings not adhering to the base or bleeding of the surface;

•

Chippings to be dust free - dust on the chips will result in poor bonding of the aggregate
to the binder, resulting in chip loss.

•

Chipping at the correct spread rate - too lean an application may result in the emulsion
being set by the time the back chipping occurs, leading to poor bonding and eventual
ravelling. Applying too much aggregate results in added work for the sweepers, who
must remove the excess stone from the surface. This could also result in a shortage of
aggregate before the day’s production is achieved.;

Method statement for labour based construction of:
Edge break repairs with bitumen stabilised material
New surfacing material

Existing Surfacing

Shoulder
gravel
2
Existing
substrate
Bitumen stabilised material layer

Definition

An edge break is damage caused to the edge of the road surface due to the lack of lateral
support afforded to the base and surfacing by the gravel shoulder. This lack of support may
arise from a number of factors, such as tyre action on the gravel adjacent to the surfaced edge,
water scouring and wind eddies from passing vehicles removing fines from the gravel shoulder.
Edge breaks have the effect of reducing the road width and forming deep furrows at the edge,
both a hazard to traffic.

Application

Edge breaks can be repaired using a range of materials. The method described will deal only
with the repair of deep edge breaks with bitumen stabilised material and asphalt surfacing.

Material requirements

Bitumen stabilised material: The bitumen stabilised material consists of a combination of
aggregates (approximately 1 part 13,2 mm size, 2 parts 6,7 mm size and 1 part crusher dust) to
meet the recommended grading requirements given in the table below. The bituminous binder
is 60% cationic premix grade emulsion mixed 1 part to 8 parts by volume of the aggregate
combination.

Sieve size (mm)

Percentage passing
(by mass)

19

100

13,2

90 - 100

9,5

55 – 75

6,7

20 – 45

3,35

5 – 15

0,075

0-2

Wearing course asphalt: Either hot mix, or (bagged) cold mix asphalt can be used depending
on the location, traffic and availability of materials. The recommended nominal maximum
aggregate size for both materials is 9.5 mm.
Bitumen emulsion: - Anionic stablemix grade bitumen 60% emulsion, diluted in equal parts
with water is recommended as a tack for the edge break operation as is breaks more rapidly
and allows the work to be completed sooner.
Solvent/water: Used to clean the equipment after use if an emulsion is used.
Sealant: A bitumen emulsion to seal over the edge break edges once repaired to prevent
moisture ingress and seal off the top surface of the repaired pothole.
Shoulder gravel: Used to ensure a smooth transition from wearing course to the shoulder as
well as to provide support to the area that has been repaired.

Plant and equipment requirements

Item
Tape measure
Crayons
Straight edge
Fish line

Number of items
1
1 box
1
1 roll

Steel pegs

10

2 kg mallet

1

Picks

4

Shovels

8

Broom

2

Block brush

1
2 or more

Shutter boards
Small Concrete mixer 175 litres

1

Wheel barrows

4

Watering can

1

Rake

2

Pedestrian roller or plate compactor

1

Hand stamper

1

Labour requirements
Below is the typical composition of a small maintenance team to repair edge breaks.
Activity
Supervisor

Number of workers
1

General labour

12

Mixing team

3

Additional labour is required for traffic control. A minimum of two flag men will be required with
signage to assist in this operation. Stop/go signage and large cones or delineators will be
required to demarcate the working area and make it safe for the operation to be undertaken.

Construction
Traffic control
The road will need to be barricaded off in the correct manner to allow for the work to be
undertaken in a safe manner, especially where the work is undertaken under traffic. The
signage may need to remain in place until the material has set and is hard enough to carry
traffic loading. This operation needs to be coordinated by the supervisor to ensure the correct
decision is made regarding the choice of asphalt wearing course to allow safe passage of traffic.
Site Preparation
The damaged area to be removed should be marked out clearly along the edge of the road,
measuring from the centre line to achieve a neat joint parallel to the road edge. A straight edge
and/or fish line and crayons should be used for this purpose, ensuring that the area marked out
covers the full extent of the damaged road edge.
Excavation and preparation
The damaged surfacing as well as the surfacing up to the edge of the crayon markings is
chipped out using a pick. The loose material is removed to a depth of a maximum of 150 mm.
All loose material and dust is removed by brooming to ensure a good bond between new and
existing materials.
Making use of the block brush, the entire exposed surface is painted with the diluted emulsion
to assist in creating a good bond between the bitumen stabilised material and the existing
material on the sides and the bottom of the repair area. The diluted emulsion must not be
applied in such a thick layer as will leave pools lying at the bottom of the prepared area. A thin,
evenly applied layer will suffice.
Backfilling the prepared area
Firstly, the bitumen stabilised material layer should to be placed and compacted. The shutter
boards must then be positioned and secured in place followed by the placing of the wearing
course. Each aspect is covered separately below.
Backfilling and compaction of bitumen stabilised material for deep edge breaks
The bitumen stabilised material should to be mixed in batches in the concrete mixer as required,
as close to the repair work as possible. Wheel barrows are used to transport the bitumen
stabilised material to the repair area.
Once the prime coat of diluted emulsion has broken, the premixed bitumen stabilised material is
placed in the repair area and raked level. The finished level of the bitumen stabilised material

should allow for a thickness of 40 mm of wearing course layer placed on top of it. If the space
allows, the pedestrian roller is used to compact the bitumen stabilised material layer. This will
normally require that the bitumen stabilised material layer is spread wider then the actual
opening by stepping the excavation out to accommodate the width of the roller. If this is not
feasible, a plate compactor should be used. A hand stamper is used to tuck the material neatly
into the corners and around the edges adjacent to the existing surfacing.
The finished level of the bitumen stabilised material should be checked both transversely and
longitudinally to ensure that the correct cross-fall or camber is maintained and that the wearing
course will have a uniform thickness and will allow water to drain freely off the road surface
without ponding.
The bitumen stabilised layer will need to be exposed to sunlight for a few days to ensure it has
dried out and cured sufficiently before placing the asphalt wearing course.
Securing the shutters in position after compaction of bitumen stabilised material layer
Shutter boards should be placed along the outer edge of the road surfacing using of the fish line
to ensure they are properly aligned. The shutter board should be secured into position using
the steel pegs on both sides. The tops of the shutter boards should coincide with the extension
of the camber or cross-fall of the road. The straight edge should be used to ensure the correct
level is obtained. If these levels are too low the resulting dip in the surfacing could lead to
damage and material loss over this section of road. Should the section be too high on the
outer-edge, it could lead to water ponding which is unsafe and detrimental to the durability pf
the road surface..
Placing and compaction of wearing course
Either hot mix or cold mix asphalt wearing course can be used, the choice depending on the
availability of material and the need to open the road speedily. Each method is covered
separately below.
Placing and compaction of hot mix asphalt wearing course
The temperature of the hot mix asphalt must be maintained for the edge break to be effectively
repaired. It should be kept covered with a tarpaulin in heaps large enough to retain the heat for
as long as is necessary. To avoid wastage only required quantities should be ordered. Once
the temperature of the asphalt has fallen below 120 oC it becomes unworkable.
The hot mix asphalt should be dumped as close to the area where it is required to reduce
double handling and also to ensure the there is minimal temperature loss.
The diluted emulsion is applied to the edges of the existing surfacing and the top of the bitumen
stabilised material layer to provide a good bond. The emulsion should be allowed to break
before applying the asphalt surfacing.

The asphalt is placed in the repair area and raked level. To allow for compaction the loose
asphalt should be about 10 mm proud of the existing road surface and the shutter board on the
road edge. Compaction should take place from the side of the existing road surface and
gradually moving towards the outer edge using the pedestrian roller. The existing road camber
or cross fall will assist in achieving the correct fall towards the road edge.
Note that vibratory compaction on the existing road layer may damage it.
The surface of the compacted layer should be tightly knit with no visible holes or large voids.
The decision to use a plate compactor or a pedestrian roller will be depend on the size of the
repair work to be undertaken. Bigger repairs will require the pedestrian roller. A hand stamper
can be also be used to ensure the joints are all well sealed and that the outer edge is bevelled.
The finished surface level should be checked with the straight edge (and spirit level) in both the
longitudinal and transverse directions to ensure that surface drainage is not blocked.
Placing and compaction of cold mix asphalt wearing course (in bags)
Having measured the quantity of wearing course required, the corresponding number of bags
are opened and the material exposed to sunlight for some time to warm up and become
sufficiently workable for it to be laid and compacted.
The compaction of the repair is the same as that for hot mix asphalt.
It should be noted that where cold mix is used, it should not be opened to traffic immediately
after completion because the volatiles in the cold mix still need to evaporate for the mix to
stiffen. If at all possible traffic should be kept off the repaired edge break until the following day.
Construction of gravel shoulder support
Before commencing this stage of the repairs the wearing course should be examined to ensure
that it is sufficiently firm to resist the compaction forces it will be exposed to during the gravelling
operation.
The existing shoulder gravel should be loosened along the length of the repaired area and, if
required, additional material should be added. This shoulder gravel is placed and compacted
over the bitumen stabilised material that protrudes under the wearing course edge so as to
support the actual wearing course and prevent the edge break from recurring. The gravel is
then moistened and compacted level with the outer surfacing. Care should be taken to ensure
that this operation does not disturb or damage the new repairs.
Sealing of surface joints
After all loose material has been swept from the surface the sealant should be painted over the
surface to seal off all openings as well as the joint between the existing surfacing and the

repaired area. This will ensure that the repaired area is waterproof and will not allow water to
seep into the repaired edge break.
A sprinkling of fine dust or sand can be placed over the sealant to assist in the drying process if
it has been over-applied.
Cleaning up
All the tools should be cleaned after each edge break repair to prevent any build up of emulsion
and asphalt of the spades and rakes. The block brush should be kept in water during the repair
operations and thoroughly rinsed at the end of each day.

.Quality control

Some important aspects that require attention are:
•
•
•

•

Compaction in the repair area should be applied in such a manner so as not to damage
the existing surrounding pavement layers;
Bitumen stabilised material requires some time to set and harden. The wearing course
should only be applied once the bitumen stabilised material layer has set sufficiently;
Regarding the selection of wearing course asphalt for a particular maintenance
operation, the following factors need to be considered:
o Hot mix asphalt allows the road to be opened to traffic once it has cooled which
is soon after the repair is complete, resulting in less traffic disruptions and earlier
removal. As it is important to ensure that the HMA remains hot enough to be
compacted, there is a risk of wastage.
o Cold mix asphalt wearing course can only be opened to traffic once the volatiles
in the mixture have evaporated to prevent the layer yielding under traffic.
Consequently the repair area may cause an obstruction with signage having to
be in place, typically overnight.
As with all repairs to roads under traffic, it is vitally important that road users are aware
of the roadworks through proper signage and traffic accommodation procedures.

Method statement for labour based construction of:
Crack sealing – hot polymer modified bitumen
Definition

This method describes the preparation and sealing of cracks in pavement surfaces wider than
5mm using hot polymer modified bitumen. Sealing such wide cracks is at best a holding action
depending on the traffic loading. Covering the cracks with a paving fabric will assist in
prolonging the service life of the crack sealant.

Application

Road pavement distress in the form of cracking is largely due to traffic loading, age of a specific
layer, weather conditions and material types used in road layers. If left unattended, especially
through the wet season, cracks will accelerate the deterioration of the road condition, often
leading to potholing and complete failure. Consequently the repair of cracks in the road surface
needs to be actioned as a matter of urgency.
Hot polymer modified bitumen crack sealant polymer modified bitumen can be applied to
medium to high activity cracks, 5 mm – 15 mm wide. It requires heating to around 160 oC and
can be applied by hand.
For active cracks wider than 20 mm a rope may be inserted into the crack to contain the sealant
to the upper portion of the crack. This procedure will be effective in sealing off the top section of
the crack provided there is not too much likelihood of damage imparted by heavy vehicles.

Material requirements

Modified bitumen: - a suitable polymer modified bitumen obtained from a reputable supplier.
Crayons: - for the marking out of the cracks to be treated.
Paint: - for the marking out of larger areas. Spray-cans can also be used.
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Plant and equipment requirements

Item
Heating device

Number of items
1

Wheel barrows

2

Wire brushes

2

Soft bristle brushes

2

Block brushes

2

Bass brooms

2

Squeegees

2

Safety gloves

2

Cans or applicators

2

Compressor

1

Labour requirements
Below is the typical composition of a crack sealing team. Production rates are very difficult to
determine due to the many factors that could affect the process.
Activity
Supervisor

Number of workers
1

General assistants

8

Traffic control personnel will need to be added to these numbers for a complete team
complement. The amount of flagmen, stop/go boards and cones or delineators will be
determined by the extent on the area to be repaired.
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Construction
Site Preparation
The area to be repaired should be inspected together with the client or his agent and all the
cracks that require sealing should be marked using the paint and the soft bristle, canyons Of
spray cans of paint.
The road needs to be swept clean of all loose material and dust. The wire brush should be
used to loosen the material that is lodged in the cracks. This material needs to be swept out
and away from the crack. Next the compressor should be used to blow the cracks clean of all
dust and debris to ensure the sealant can adhere to both sides of the crack. Notice should be
taken of the wind direction so as not to have the dust blown back into the cracks.
Sealing of cracks
The polymer modified bitumen should be heated in a safe manner to the required temperature
of 160 oC. The heated polymer modified bitumen is then transferred to a specialised applicator
or into a pouring can.
Pour the sealant into the cracks from the can or applicator that should have a spout to help
direct the bitumen into the crack. Ensure that the bitumen if fluid enough to penetrate into the
crack and not just lie on the surface. Allow the polymer modified bitumen to harden.
Using a hot scraper, spatula or spade excess material, protruding the crack, should be removed
Traffic control
The road can be opened to traffic as soon as the polymer modified bitumen has hardened
sufficiently.
Packing up and cleaning of equipment
The signage can be moved to the next section of road to be repaired once the polymer
modified bitumen has hardened.
The tools should be cleaned with mineral turpentine or paraffin.

.Quality control
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If deemed necessary, weed killer should be applied to the cracks before applying the polymer
modified bitumen.
There should be no deleterious material e.g. oil and other contaminants near the cracks that will
adversely affect the performance of the sealant.
The polymer modified bitumen should not be allowed to drip onto the road surface between
cracks thereby contaminating the road surface.
Before sealing, the cracks should be clean and free of dust. If not, the polymer modified
bitumen will not be able to adhere to both sides of the crack, allowing moisture to penetrate the
crack which will defeat the purpose of the operation.
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Method statement for labour based construction of:
Crack sealing – modified bitumen emulsion
Definition

This method describes the preparation and sealing of cracks in pavement surfaces less than
5mm wide, using modified bitumen emulsion

Application

Road pavement distress in the form of cracking is largely due to traffic loading, age of a specific
layer, weather conditions and material types used in road layers. If left unattended, especially
through the wet season, cracks will accelerate the deterioration of the road condition, often
leading to potholing and complete failure. Consequently the repair of cracks in the road surface
needs to be actioned as a matter of urgency.
The cold modified bitumen emulsion can be applied to medium activity cracks less than 5 mm in
width by hand and does not require any heating.

Material requirements

Modified emulsion: - A suitable modified bitumen emulsion obtained from a reputable supplier.
Crayons: - for the marking out of the cracks to be treated.
Paint: - for the marking out of larger areas that require. Spray cans can also be used.

Plant and equipment requirements

Item

Number of items

Wheel barrows

2

Wire brushes

2

Soft bristle brushes

2

Block brushes

2

Bass brooms

2

Squeegees

2

Cans or applicators

2

Compressor

1

Labour requirements
Below is the typical composition of a crack sealing team. Production rates for this operation are
difficult to predict given the many factors that affect the process.
Activity
Supervisor

Number of workers
1

General assistants

8

Traffic control personnel will need to be added to these numbers for a complete team
complement. The amount of flagmen, stop/go boards and cones or delineators will be
determined by the extent on the area to be repaired.

Construction
Site Preparation
The area to be repaired should be inspected together with the client or his agent and all the
cracks that require sealing should be marked using the paint and the soft bristle brush, the
canyons or spray cans of paint.
The road needs to be swept clean of all loose material and dust. The wire brush should be
used to loosen the material that is lodged in the cracks. This material needs to be swept out

and away from the crack. Next the compressor should be used to blow the cracks clean of all
dust and debris to ensure the sealant can adhere to both sides of the crack. Notice should be
taken of the wind direction so as not to have the dust blown back into the cracks.
Sealing of cracks
The sealant is poured into the cracks from the can or applicator that should have a spout to help
direct the emulsion into the crack. The emulsion should be brushed into the finer cracks the soft
bristled brush. The emulsion can be diluted with up to 10 % water to assist penetration into fine
cracks. After sealing, the emulsion should be allowed to set.
If the emulsion remains tacky on the surface, a thin blinding layer of -4.75 mm crusher dust or
course sand can be swept over the cracks to absorb the residue. Excess material should be
swept from the road surface.
Traffic control
During the crack sealing operation the section of road under repair should be closed to traffic
using the correct signage to divert the traffic. The road can be opened to traffic as soon as the
emulsion has broken and set.
Packing up and cleaning of equipment
The signage can be moved to the next section to be repaired once the emulsion has set.
The tools should be cleaned with water if the emulsion has not yet broken and turned black. If
the emulsion has broken the equipment will need to be cleaned with mineral turpentine or
paraffin.
.Quality control

There should be no deleterious material e.g. oil and other contaminants near the cracks that will
adversely affect the performance of the sealant.
The emulsion should not be allowed to drip onto the road surface between cracks being sealed
thereby contaminating the road surface.
Before sealing, the cracks should be clean and free of dust. If not, the bitumen emulsion will not
be able to adhere to both sides of the crack, allowing moisture to penetrate the crack which will
defeat the purpose of the operation.

Method statement for labour based construction of:
Crack sealing – paving fabric
Definition

This method entails the covering of surface cracks with a paving fabric membrane saturated in a
bituminous binder. The repair will seal off the crack against the ingress of water and serve as a
means of tying the surfacing together and prevent any further loss of fines though the cracks as
a result of the action of traffic.

Application
Road pavement distress in the form of cracking is largely due to traffic loading, age of a specific
layer, weather conditions and material types used in road layers. If left unattended, especially
through the wet season, cracks will accelerate the deterioration of the road condition, often
leading to potholing and complete failure. Consequently the repair of cracks in the road surface
needs to be attended to as a matter of urgency.
This method for covering active cracks on a road surface is effective if the cracks are closely
spaced and localised. The paving fabric also assists in diffusing or absorbing the energy
generated by the traffic action.
This application can be done as a preventative maintenance measure before a suitable wearing
course is applied.

Material requirements

Modified emulsion: A suitably modified bitumen emulsion obtained from a reputable supplier.
Crayons: - for the marking out of the cracks to be treated.
Paint: - for the marking out of larger areas. Spray cans can also be used.
Paving fabric -: a non-woven geotextile fabric of suitable thickness and strength as required by
the client or his agent for the specific application, sourced through a reputable supplier.
Coarse sand, - 4.75 mm dust or 6,7 mm stone chippings - : used to cover the patch and to
tie it in with the existing surfacing.

Plant and equipment requirements

Item
Pedestrian static roller

Number of items
1

Wheel barrows

2

Wire brushes

2

Soft bristle brushes

2

Block brushes

2

Knife or scissors

1

Bass brooms

2

Squeegees

2

Spades

4

Cans or applicators

2

Labour requirements
Below is the typical composition of a paving fabric team necessary to cover 700m² of fabric seal per day.

Activity
Supervisor

Number of workers
1

General assistants

8

Traffic control personnel will need to be added to these numbers for a complete team complement. The
number of flagmen, stop/go boards and cones or delineators will be determined by the extent of the area
to be repaired.

Construction
Site Preparation

The area to be repaired should be inspected together with the client or his agent and all the
cracks that require sealing should be marked using the paint and the soft bristle brush, canyons
or spray cans of paint.
Cracks wider than 7 mm will need to be pre-treated with a crack sealer. (See applicable LIC
crack sealing method statement). If pumping of water is evident at the cracks it may be
necessary to install some subsurface drainage. This will need to be done on the advice and
prescriptions of the client or his agent.
Sealing off cracks with paving fabric
The paving fabric should be cut to the required size to enable it to extend at least 100 mm
beyond the crack, in terms of both width and length. The precise area to be covered by the
fabric should be painted with the modified bitumen emulsion at a rate of 1 l/m2 of patch using
either the block brush or squeegee. For weathered surfaces the application rate should be
increased by 0.1 – 0.3 l/m2. For open textured surfaces the application should be increased by
0.3 – 0.5 l/m2. The exact additional application rates should be ascertained from the client or his
agent.
The cut paving fabric patch is then placed onto the painted emulsion and smoothed down with
the squeegee while pressing the paving fabric into the emulsion. The edges of the paving fabric
should be properly stuck to the emulsion.
The fabric is then rolled with a loaded wheelbarrow. The ballast could be either 2 bags of
cement or a labourer.
The surface of the patch can be saturated with emulsion if so required by the client or his agent.
The application rate will depend on the surface finish specified - either sand, -4.75 mm dust, or
6.7 mm stone chippings applied at a rate will depend on the aggregate size and shape. This
spread rate will be specified by the client or his agent. The excess material that does not
adhere to the emulsion must be swept off the repaired area and removed from the road surface.
The surfacing aggregates should be rolled with a static roller to ensure they are properly
embedded and correctly orientated.
Traffic control
Traffic should be diverted around the area that is being repaired using the correct signage. The
area being repaired may be opened to traffic, with a speed restriction, as soon as the emulsion
has broken and the rolling of the aggregates is complete.
Packing up and cleaning of equipment
The signage can be moved to the next repair area once the emulsion has set and the process is
repeated.

The tools can be cleaned with water if the emulsion has not yet broken and turned black. If the
emulsion has broken the equipment will need to be cleaned with mineral turpentine or paraffin.

.Quality control

There should be no deleterious material e.g. oil and other contaminants near the cracks that will
adversely affect the performance of the sealant.
The emulsion should not be allowed to drip onto the road surface between cracks being sealed
thereby contaminating the road surface.
The application rate of the emulsion should be such as to ensure sufficient impregnation of the
paving fabric and proper bonding of the fabric to the existing road surface.
The cracks being covered should be inspected for the presence of excessive moisture as such
moisture can adversely affect the adhesion of the paving fabric to the surfacing.
The modified bitumen emulsion should not be cut back as the volatiles may get trapped in the
paving fabric during hot weather making the binder softer than required which can lead to
premature distress of the repaired area.

Method statement for labour based construction of:
Crack sealing – fabricated road patch
Definition

This method entails the covering of surface cracks with a factory fabricated road repair product
consisting of a paper on which a bitumen-rubber binder holds bitumen-precoated aggregates of
various sizes. The repair will seal off the crack against the ingress of water and serve as a
means of tying the surfacing together and prevent any further loss of fines though the cracks as
a result of the action of traffic.

Application

Road pavement distress in the form of cracking is largely due to traffic loading, age of a specific
layer, weather conditions and material types used in road layers. If left unattended, especially
through the wet season, cracks will accelerate the deterioration of the road condition, often
leading to potholing and complete failure. Consequently the repair of cracks in the road surface
needs to be attended to as a matter of urgency.
This method for covering active cracks on a road surface is effective if the cracks are closely
spaced and localised.
This application can be done as a preventative maintenance procedure on its own or as a
treatment prior the application of a suitable wearing course.
A fabricated road patch will adhere to most surfaces e.g. asphalt, chip seals and concrete using
65% or 60% cationic or anionic bitumen emulsion as an adhesion agent.

Material requirements

Bitumen emulsion: - either cationic or anionic emulsion (60 or 65%) sourced from a reputable
supplier.
Crayons: - for marking out the cracks to be treated.
Paint: - for marking out larger areas that require covering with the road patch. Spray cans can
also be used.

Road patch: - Factory fabricated road patches are available with various stone chip nominal
sizes e.g. 4.75mm, 6.7mm, 9.5mm, 13.2mm, 19.0mm and 19.00mm choked with 9.5mm. .
Generally road patches are available in 1.0 x 0.75m panels which can be cut into smaller panels
as required. Panels can be butt jointed to accommodate larger areas. Such products are to be
sourced from a reputable supplier.
Solvent/water: - used to clean the equipment after use. If an emulsion is used the equipment
can be washed with water. Solvents such as mineral turpentine or paraffin will be required if the
emulsion has broken.

Plant and equipment requirements

Item
Wheel barrows

Number of items
2

Soft bristle brushes

2

Block brushes

2

Bass brooms

2

Straight edge

1

Stanley knife or similar

2

Labour requirements
Below is the typical composition of a maintenance team necessary to lay 300 – 400 m2 of
fabricated road patch per day.
Activity
Supervisor

Number of workers
1

General assistants

8

Traffic control personnel and signage will need to be added to these numbers for a complete
team complement. The amount of flagmen, stop/go boards and cones or delineators will be
determined by the extent of the area to be repaired.

Construction
Site Preparation
The area to be repaired should be inspected together with the client or his agent and all the
cracks that require sealing should be marked using the paint and the soft bristle brush, canyons
or spray cans of paint.
The marked-out area should extend at least 100 mm beyond the cracked zone onto sound
surfacing with no secondary cracking within this 100 mm boundary zone.
Sealing of cracks with Road Patch
Ideally, the road surface temperature should be 10 oC and rising before sealing commences. If
the road temperature is below 10 oC, the bottom face of the road patch should also be coated
with emulsion.
The selection of the patch aggregate size may be based either on a need to match the surface
texture of the road or to maximise performance whereby the larger aggregate size associated
with a higher binder content would deal more effectively with severe cracks.
With the paper side uppermost, the road patch panels are cut to size through the paper using a
sharp knife. By bending it backwards over the aggregate the material will separate on the cut
line.
After the marked-out area has been swept clean the emulsion is applied evenly at a rate of 0.75
l/m2. Once the emulsion has broken i.e. its colour having turned from brown to black, but while
it is still tacky, the road patch is applied to the surface being sealed.
The panel, with the aggregate side up, is then placed in position over the emulsion coated area.
Panels should not overlap if the area to be covered is larger than a single panel. In such cases
the panels should butt up against each other to cover the entire area to be treated.
A light application of emulsion should be applied to the edges of the panels to ensure they are
fully sealed off against water ingress and that the panels edges are securely bonded. These
edges should be covered with coarse sand or -4.75 mm dust to absorb any excess emulsion
and prevent any pickup from vehicle tyres.
No specialised equipment other than an on-site vehicle is required for rolling the patches .
During inclement weather or in an intersection which is exposed to heavy turning traffic action
the number of passes should be increased.

To prevent wastage all off–cuts should be retained for later use. All road patch panels and cutoffs should be stored flat in a cool place
Traffic control
Traffic should be diverted around the area that is being repaired using the correct signage. The
road can be opened to traffic as soon as the panels have been placed and the emulsion applied
to the edges and joints have been covered with coarse sand or crusher dust.
Packing up and cleaning of equipment
The signage can be moved to the next repair area once the emulsion has set and the process is
repeated.
The tools can be cleaned with water if the emulsion has not broken and turned black. If the
emulsion has broken the equipment will need to be cleaned with mineral turpentine or paraffin.
All equipment should be thoroughly cleaned and free of cleaning agent prior to further
applications of emulsion.
.Quality control

There should be no deleterious material e.g. oil and other contaminants near the cracks that will
adversely affect the adhesion and performance of the road patch.
The emulsion should not be allowed to drip onto the road surface between cracks being sealed
thereby contaminating the road surface.
The emulsion should be well mixed and its application rate should be correct to ensure a strong
bond between the patch and the existing road surface. A correct application is similar to a coat
of paint with no pools or puddles. On coarse or absorptive surfaces the application rate of the
emulsion may be increased to ensure adhesion of the road patch to such a surface
The cracks being treated should be inspected for moisture. Excessive moisture in the cracks
can adversely affect the adhesion of the road patch to the surface.
On site, panels should not be placed on the road surface with the aggregate side down for
extended periods, particularly at elevated temperatures.
Storage instructions of the fabricated patches should be followed both on and off site.

Method statement for labour based construction of:
Trench reinstatement
Surfacing repair
Existing wearing
course
Existing controlled
layers
Back-filled
controlled layers

Existing subgrade

Back-filled
subgrade material
Services

Definition

Trench reinstatement is required when excavations, dug to accommodate services crossing an
existing road, have to be backfilled with various materials to match the existing road surface.
The width of the crossing will depend on the number and size if the individual services being laid
in the trench. This method statement deals only with the reinstatement of the trench with
backfill layers and the wearing course. It does not describe the excavation or the laying of the
services.

Application

This type of activity occurs regularly enough in urban areas and sometimes in rural areas when
new services are laid or existing ones extended to meet development needs after the road had
been constructed. By its very nature the work is usually confined to a narrow area and lends
itself to labour based construction.

The main purpose of this method statement is to emphasise the attention to detail required
during reinstatement to prevent traffic related damage to the installed services and minimize
subsequent subsidence of the reinstatement causing an unacceptable depression in the road
surface once reopened to traffic. Such depressions are normally due to shoddy workmanship,
insufficient attention to material quality and inadequate compaction throughout the entire
backfilling operation.

Material requirements

General – The client or his agent should specify the both the quality of materials to be used in
the various zones of the back-fill material and the degree of compaction required. In the
absence of such specification, the material adjacent to controlled pavement layers should at
least match the quality of such materials. Back-fill material in the zone below the control layers,
i.e. the subgrade, should preferably be graded river or crushed sand, for ease of compaction.
Asphalt: - For wearing course, either hot or cold mix asphalt can be used. A conventional,
dense graded wearing course with a nominal maximum aggregate size of 9,5 mm should be
used for ease of handling and compaction. Where asphalt base is used a maximum nominal
aggregate size of 26.5 mm should be adopted, given the confined space available for
compaction.
Prime: - Diluted anionic stablemix grade 60% bitumen emulsion is recommended as a prime
coat for the asphalt surfacing as is breaks faster and allows the work to be completed in one
operation.
Solvent/water: - used to clean the equipment after use. If an emulsion is used they can be
washed off with water. Solvents will be required if a cutback bitumen prime is used.
Sealant: - A bitumen emulsion to cover the edges of the surfacing to prevent moisture ingress
at the edges.
Base subbase and selected subgrade material: - Materials as specified by the client or his
agent or materials that at least match the quality of the adjacent base course, subbase and
selected subgrade layers will be required. For expediency, upper layers may be stabilised with
cement and asphalt base may be used. In such cases authorisation by the client or his agent
should be sought.
Sand fill material: - River or crushed sand to be placed around the service ducts and in the
zone below the controlled layers, i.e. base, subbase and selected subgrade.

Plant and equipment requirements

Item
Tape measure
Crayons

Number of items
1
1 box

Straight edge

1

Shovels

4

Broom

2

Block brush

1

Hand stamper

1

Rakes

2

Compaction equipment ( pedestrian
vibratory roller or vibratory plate compactor
or vibratory rammer
Hand stamper
Water tank or cart to moisten backfill
material

Labour requirements
Below is the typical composition of a small maintenance team required to undertake the
reinstatement of a typical trench crossing. It is not possible to give an exact production rate for
this work given the nature of the work being undertaken. It will depend on the depth and width
of the trench.
Activity
Supervisor
General labour

Number of workers
1
6

As this operation is normally carried out in half widths, additional labour is required for traffic
control. A minimum of 2 flag men will be required with signage to assist in a stop-go operation.
Stop-go signage and large cones or delineators will be required to demarcate the working area
and make it safe for the operation to be undertaken.

Construction
Traffic control
This operation is normally carried out in half widths. The road will need to be barricaded off in
the correct manner and with proper signage to allow for the work to be undertaken in a safe
manner, especially where the work is undertaken under traffic. The signage can be moved
immediately once the full width of the road has been reinstated. This operation needs to be
coordinated by the supervisor to ensure an efficient and safe operation.
Site Preparation
The area will already have been excavated and the services laid and, where appropriate,
protected.
To prevent direct ingress of water into the reinstated zone through cracks that may occur in the
surfacing at the edge of the trench, the existing surfacing should be chipped out in a straight
line, parallel to the trench, at least 150mm from the edge of the trench. .
Backfilling the trench with fill material
It is the responsibility of the services laying team to ensure that the bedding of the services is of
adequate quality to prevent undue settlement, displacement and damage during backfilling.
The area around and directly above the services will first need to be backfilled with sand to the
underside of the controlled pavement layers. This material must be well compacted around and
above the services to ensure that there are no voids that may cause settlement of the back-fill
materials. No mechanical vibratory compaction equipment should be used less than 400mm
vertically above the crown of service ducts or pipes. In this zone, manual means of compaction
should be used.
Care should also be taken to ensure that no damage is caused to the service installation.
Backfilling above the backfill material immediately surrounding the service ducts should be
brought up in layers not exceeding 150 mm in depth with each layer compacted to the specified
density using appropriate compaction equipment.

Normally, because of the restricted widths, either a plate compactor or a rammer will be used.
Hand stampers should only be used in extremely restricted areas around services or street
furniture. The backfill material should be at the optimum moisture content to ensure attainment
of the required density. A nuclear gauge can be used to determine whether the required density
has been obtained as each lift is completed.
Backfilling and compaction of the controlled pavement layers
To ensure adequate strength in the upper zone of the reinstatement and to limit settlement once
the road is reopened to traffic care needs to be taken to ensure that materials used in these
layers are of the required quality and well compacted, meeting all the requirements of the client.
A nuclear gauge should be used to determine whether the required densities for the various
layers have been obtained.
The layer thicknesses will normally correspond with the adjacent pavement layers, but should in
any case not exceed 150mm. The pavement layers would normally need to be completed up to
wearing course level before the end of the days work.
If a granular base course has been used it may be necessary to extend the depth of this layer
temporarily to correspond with the finished road level of the existing road, and the excess
removed the following day and covered with a wearing course once it has dried out sufficiently
or until the pavement layers in the entire trench reinstatement has been completed to facilitate
ordering of sufficient quantities of wearing course material.
Note that, prior to placing the wearing course, the finished basecourse level should be such as
to permit a wearing course of depth at least corresponding to the existing wearing course depth,
but at any rate not less than 30mm. Where the existing wearing course depth is less than 30
mm the zone of existing base material between the trench edge and the edge of the existing
surfacing should be trimmed to allow for the minimum thicknesses to be achieved.
Backfilling and compaction with hot mix asphalt base
When using hotmix asphalt as a base course, the temperature of the asphalt must be
maintained above 120 °C to permit the handling and achievement of the required compaction of
the material. The material should be kept covered with a tarpaulin in heaps large enough to
retain the heat for as long as is necessary. To avoid wastage only quantities required for the
day’s work should be ordered. Once the temperature of the asphalt has fallen below 120 oC it
becomes unworkable and is wasted.
The top of the compacted asphalt base layer should be finished to a level as described above.
The wearing course can be placed once compaction and finishing of the base layer has been
completed and, preferably, having been allowed to cool overnight.

A roller should be used to compact the asphalt base if the trench width permits, otherwise a
plate compactor can be used. A hand stamper should be used to tuck the edges down flush
with the top surface of the base layer. This will ensure a neat edge joint for the wearing course.
Wearing course layer
For replacing the existing wearing course, either hot or cold mix asphalt can be used. Although
the same basic principles apply to both, some differences will be highlighted below.
Placing and compaction of hot mix asphalt wearing course
The temperature of the hot mix asphalt must be maintained above 120 °C for the placing
and compaction of the wearing course to be effective. The material should be kept
covered with a tarpaulin in heaps large enough to retain the heat for as long as is
necessary. To avoid wastage only quantities that can be handled for the day’s work
should be ordered. Once the temperature of the asphalt has fallen below 120 oC it
becomes unworkable and is wasted.
The hot mix asphalt should be dumped as close to the area where it is required to
reduce double handling and also to ensure the there is minimal temperature loss.
After placing the hot mix asphalt it should be raked level. A certain amount of
compression of the material during compaction should be allowed for by leaving the hot
mix asphalt about 10 mm proud of the existing road surface. Use is made of the existing
road edge as a guide for the required level. Compaction with the roller should
commence, starting from the outer edge working towards the centre of the road. The
surface of the compacted layer should be tightly knit together with no visible cavities or
large voids. Care should be taken not to damage the surrounding surfacing with
compaction vibration as this may lead to further pavement distress.
The surface should be checked for level with the straight edge. A trench reinstatement
having a slight surface crowning not exceeding 12 mm (or 15 mm for trenches having
widths in excess of 750 mm) is preferable to one creating a hollow. The surface
crowning will allow for some additional compaction under traffic especially in the wheel
paths of the vehicles.
All loose material should be swept from the surface. To ensure that the wearing course
is waterproof, a sealant should be painted onto the surface to seal off all surface cavities
as well as the joint between the existing surfacing and the newly placed wearing course.
This will ensure that the repaired patch is waterproof and will prevent water seeping into
the underlying layers.
The hot mix asphalt wearing course can be opened to traffic immediately after the
sealant has set. A sprinkling of fine dust of sand can be placed over the sealant to

prevent the sealant from being spread by the vehicles tyres. This precaution will ensure
that the repair has a neat and tidy appearance.
Placing and compaction with cold mix asphalt
Having measured the quantity of wearing course required, the corresponding number of
bags is opened and the material exposed to sunlight for some time to warm up and
become sufficiently workable for it to be laid and compacted.
The compaction of the repair is the same as that for hot mix asphalt.
It should be noted that where cold mix is used, it should not be opened to traffic
immediately after completion because the volatiles in the cold mix still need to evaporate
for the mix to stiffen. If at all possible traffic should be kept off the patch repair until the
following day.
Cleaning up and moving on
Clean all the tools after the trench reinstatement has been completed to prevent any build up of
emulsion and asphalt of the tools and equipment.
.Quality

control

Two aspects are very important here namely the compaction effort and the choice of wearing
course.
•

•

•

It is critically important to ensure that level of compaction of the backfilling materials and
layers meets the minimum requirements uniformly to prevent undue subsidence of the
reinstatement. Experience has shown that all too often the backfilling operation is done
in a rushed and slipshod manner, resulting in an unacceptable depression of the surface
requiring further repair in and around the original trench crossing dealing with rutting, a
deformed trench and potholes that form adjoining the trenched area.
Compaction of the wearing course must be accomplished in such a manner so as not to
damage the surrounding wearing course which could result in cracks leading to potholes
forming around the edges of the trench crossing repair.
Regarding the selection of wearing course asphalt, a number of factors need to be
assessed, given the particular circumstances pertaining to work:
o The use of hotmix asphalt wearing course allows the road to be opened to traffic
immediately after the repair is complete which facilitates traffic accommodation.
Its use does however require that the material is handled in such a way as to
ensure that it remains hot enough during the operation for it to be adequately
compacted and so to avoid wastage.
o While the use of cold mix asphalt enables one to limit wastage, not being able to
open the reinstatement to traffic immediately could pose a serious disadvantage

•

•

that needs to be assessed. These factors need to be weighed up so that a
decision can be made regarding which product one uses for a particular
maintenance operation.
Proper compaction of the material is vital. Compaction plant should be selected
carefully to give the best results on the material used. Specialised equipment can
sometimes be required for narrow trenching or restricted sites but the following plant is
likely to be the most commonly used means of compaction for the majority of
reinstatement:
o hand rammer - used for the compaction of all material where access is severely
restricted, e.g. around underground services or street furniture. Should not be
used as a substitute for mechanical compaction equipment.
o vibratory tamper - easily transported and handled and especially suitable for
narrow trench-work. Delivers between 450 and 650 blows per minute through a
small plate to effect compaction. Its use is not recommended for the compaction
of base or wearing course materials.
o vibratory roller - the preferred method of compaction of bituminous materials. It
may be single or twin drum. It is not suitable in small and/or narrow excavations
with restricted access.
o vibratory plate compactor - available in a range of weights and sizes of plate.
It is suitable for compaction in trenches. If used on bituminous materials but will
not give a good surface
As with all road work carried out under traffic, it is vitally important that road users are
aware of the roadworks through proper signage and traffic accommodation

