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REPAIRS

Potholes need to be filled and repaired to maintain a good riding quality
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REPAIRS

One method !
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REPAIRS

Essential to solve the underlying problem before repair
We need to identify and classify the pothole causes first
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REPAIR

Background

• For shallow potholes that only affect the 
surfacing, conventional repairs will usually 
be successful

• If cause is deeper and not addressed, failure 
will recur

• Repair will be required over and over
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• Repair will be required over and over

• At the same time, the degree and extent of 
the potholes increases

• Riding quality of the road deteriorates



REPAIRS

Fundamental principle

• Try to produce a patch that has the same deflection (movement under 
traffic loading) as the adjacent pavement

• Differences lead to:

• Cracking at the interface

• Entry of water

• Additional pothole development
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• Additional pothole development



REPAIRS

When to patch and when to re-construct ?

• When the potholes cover a large area, should they be repaired or 
should the road be re-constructed ?

• Can either implement a holding action (patch and reseal), or

• Rehabilitate

• Decision should be made by a pavement specialist

• Identify cause of problem
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• Identify cause of problem

• Assess possibility of repair

• Look at economics of each option

• Make a decision



SAFETY AND TRAFFIC CONTROL

Repair of potholes poses significant safety issues

• Normal safety precautions essential

• Provision of safety apparel

• Appropriate safety vests – in good condition (clean)

• Cones, sign-boards, flags, etc

• Safety training of teams

• Mentioned but not discussed in the guideline
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• Mentioned but not discussed in the guideline



PRELIMINARY TREATMENT

• Classify type of repair

• Mark out area with chalk, paint or crayons

• Must include failed and some sound area

ie, pothole and associated cracking, 
spalling, etc

• Mark with straight lines – neater than 
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• Mark with straight lines – neater than 
irregular and poor round patches

• Preferably cut with a diamond saw (some 
teams are almost as good with picks!)

• Remove failed material to the required depth 
– pick, spade and jackhammer if necessary



PRELIMINARY TREATMENT

• Depth of excavation will be a function of the 
type of repair

• Hole must be meticulously cleaned before 
repair

• All loose and unbonded material must be 
removed
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removed

• Also material that has been affected by the 
pothole (de-densified, sheared or wet)

• Try and avoid the edges of the excavated 
hole being in the wheel-paths – rather make 
it a little wider



PRELIMINARY TREATMENT

• Most patches will be rectangular with sides 
parallel to the edge of the road

• Recommended for patches larger than 1m in 
dimension

• For smaller patches diamond-shaped 
patches are more effective
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patches are more effective

• Reduce effect of tyre impact and potential to 
crack

• Join between patch and existing road is most 
vulnerable area

• Geosynthetic sealing strip recommended

• Or else normal crack sealing compound 
(modified bitumen)



MATERIALS FOR FILLING POTHOLES

Usually use hot-mix asphalt (HMA) or cold-mix 
asphalt (CMA)

• HMA is more effective for larger potholes 
and localised “reconstruction” – needs to be 
close to asphalt source

• Large enough quantity to be cost-effective

• Close enough to retain working temperature
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• Best to replace the bulk of the pothole with natural 
or treated materials to reduce costs

• Use HMA only for upper portion



MATERIALS FOR FILLING POTHOLES

Hot-mix asphalt (HMA)

• Must comply with current specifications
• COLTO Section 4203

• Minimum working temperature must be adhered to 
(varies with mix  but usually > 135°C)

• Continuously graded will have low permeability

• Good tack coat covering entire patched area
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• Should not be thicker than about 75 mm or thinner 
than 20 mm



MATERIALS FOR FILLING POTHOLES

Cold-mix asphalt (CMA)

• The most commonly used patching material

• Usually comes in bags (25 to 40 kg) from 
commercial sources

• Cannot be supplied in bulk (uses bitumen 
emulsion or cut-back bitumen that will lose 
volatiles)
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• Specified shelf-life – difficult to work if old (or 
cold)

• Permeability critical – must be as low as 
possible and decreases with compaction



MATERIALS FOR FILLING POTHOLES

Cold-mix asphalt (CMA)

• Numerous suppliers
• Wide variety of properties

• No general recommendations on which to 
use are made in the Guideline

• Agrément certification recommended

• Specifies some basic requirements 

• Properties could change with time

© CSIR  2010 Slide # 

• Properties could change with time

• 3 applications in progress and about 10 in the 
pipeline

• Contractor must use a product that :
• He/she is comfortable with

• Will give a good strong, durable patch

• Is approved by the Client

• Not necessarily the cheapest !



MATERIALS FOR FILLING POTHOLES

Natural gravel

• Should have properties as close as possible to existing material

• Should comply with COLTO, (1998) and TRH 4/14 

• Compact to same density as original materials

• Require similar permeability and strength

Cemented material
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• Natural gravel with a small percentage of cement 

• Beware of cement percentage (< 3%)

• If stabilized patch is too stiff, block will rock and surrounding area will 
crack

• Compact to 97% Mod AASHTO



MATERIALS FOR FILLING POTHOLES

Bitumen stabilized material (BSM)

• Natural gravel or crushed stone with small quantity of bitumen emulsion 
(<3% emulsion and < 1% filler (cement))

• Good water resistance

• Design with Manual TG 2 (www.asphaltacademy .co.za)

Material from roadside

• Do not use
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• Do not use

• Does not work and will probably affect final patch



POTHOLE REPAIR METHODS

Shallow asphalt

• Usually small potholes

• Not more than 75 or 100 (two layers) mm thick

Method
• Identify, mark, excavate and clean

• Cover entire exposed area with bitumen emulsion 
tack coat (especially edges)
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• Place asphalt (HMA or CMA) in hole and rake level 
(just above road level)

• Single layer not exceeding 75 mm thick after 
compaction

• Compact with hand tamper, plate compactor or 
roller

• Sweep all loose material from the patch area

• Blind with sand if required and open to traffic

• Check for level (see QC requirements)



POTHOLE REPAIR METHODS

Medium depth asphalt

• Potholes deeper than asphalt thickness and 
base

• If larger than 0.5 m2, may be more economical 
to replace some of the asphalt with crushed 
stone, gravel or treated material 

Method
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• Similar to shallow patch described previously if 
using only asphalt

• If using gravel, etc:

• Place in prepared hole to required depth after 
moistening edges and base with water

• Remember bulking factor (± 30%)

• Compact to required density at about OMC 
(sausage test) in layers < 100 mm

• Apply emulsion to top of layer and sides

• Compact CMA or HMA into hole



POTHOLE REPAIR METHODS

Deep repair (asphalt)

• Structural failure at depth

• Crocodile cracking, deformation

• Excessive water or poor material or 
construction

• Need to eliminate source of water to prevent 
failure recurring
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• Subsoil drains – usually need specialist input 
for their design



POTHOLE REPAIR METHODS

Deep repair (asphalt)

Method
• Identify, mark, excavate and clean

• Usually require a large enough hole for workers to 
get into

• If drainage was not attended to, use treated 
materials (cement or bitumen emulsion)

• Compact these materials in layers < 100 mm thick
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• Compact these materials in layers < 100 mm thick

• Stop when 75 mm from surface

• Apply emulsion to sides and bottom of hole 

• Compact CMA or HMA into hole as for other types 
of repair

• Tack geosynthetic strip over joins with emulsion and 
blind with sand

• Or use crack sealer



POTHOLE REPAIR METHODS

Shallow surface repair (thin bituminous 
surfacings)

• Usually the result of loss of bonding

• Seldom deeper than 50 mm if repaired in time

Method
• Identify, mark, excavate and clean to 75 mm deep

• Cover entire exposed area with bitumen emulsion 
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• Cover entire exposed area with bitumen emulsion 
tack coat (especially edges)

• Place asphalt (HMA or CMA) in hole and rake level 
(just above road level)

• Compact with hand tamper, plate compactor or roller

• Sweep all loose material from the patch area

• Blind with sand if required and open to traffic

• Check for level (see QC requirements)

• Seal joins with  geosynthetic strip and blind entire 
patch with sand (< 4.75 mm)



POTHOLE REPAIR METHODS

Medium depth repair (thin bituminous 
surfacings)

• Usually the result of delayed repair

• Underlying support layers still intact (unless 
soaked)

Method
• Identify, mark, excavate and clean, usually staying 

within the base
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within the base

• Moisten sides and bottom of hole

• Fill with layers of crushed stone, G4 or treated 
material to within between 75 and 50 mm of surface

• Place asphalt (HMA or CMA) in hole and rake level 
(just above road level)

• Compact with hand tamper, plate compactor or 
roller

• Sweep all loose material from the patch area

• Place geosynthetic strip over joins

• Blind with sand



POTHOLE REPAIR METHODS

Deep repair (thin bituminous surfacings)

• Structurally unsound - deformation

• Poor materials or excessive water

Method
• Attend to drainage where necessary – if not a 

drainage problem, ensure that all unsuitable 
material is replaced

• Identify, mark, excavate entire damaged volume
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• Identify, mark, excavate entire damaged volume

• Clean out hole

• Fill hole with suitable materials compacted in 100 
mm layers to 50 or 75 mm from the surface

• Scarify the top of each layer before adding the next 
layer

• Paint remaining hole with emulsion tack coat on all 
faces

• Place asphalt (HMA or CMA) as for other repairs



POTHOLE REPAIR METHODS

General

• Stabilized layers change with time 
(carbonate) and will be difficult to “match”

• Use an equivalent granular or bitumen 
treated material

• Compact each layer to expected original 
densities
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• Base 98% Mod AASHTO

• Subbase 95% mod

• Cemented materials 97% Mod

• Upper selected 93% Mod

• Other layers 93% Mod



POTHOLE REPAIR METHODS

General

• Sealing of joins

• Essential to avoid letting in water and 
establishment of vegetation

• Avoid reflection cracking through later 
reseal/resurfacing
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PROCUREMENT

Classification

• Should be done by consultants specifically appointed

• Or in-house if skills are available (road inspectors)

• Process described in previous presentation

• Which should have identified the causes and required repair action

• Systematically for all potholes along a given project 
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PROCUREMENT

Repair

• Can be done in-house or by contractors appointed for specific road/s or 
districts

• Specific or longer-term maintenance contracts

• Payment on a quantity basis at agreed/contracted rate (per m3)

• Contractor should provide a Product Performance Guarantee (PPG) for 
materials (patch filler) and for the repair
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• Contractors to be trained (AsAc) and should train own labour force



PATCHES CAN LAST !

Patched in 1992 – photographed in 2005


