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BACKGROUND

Water is the major cause of potholes

Their formation differs from pavement to
pavement

» Affected by pavement structure and materials
used

* Also other diverse non-structural causes
Falling rocks in cuttings

*Poor road design over certain subgrades
(expansive, collapsible, dispersive)

*Diesel (or other chemical) spillage
*Animal hooves in hot weather
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OTHER PROBLEMS

Unusual forms of pothole development
Can be formed by many other causes
» EXxcessive soluble salts
* Not a routine problem

» Would normally be identified prior to
construction — not always

* Mole rats tunnelling under the road
* Mechanical damage
» Water erosion along unsealed joins
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BACKGROUND

Although most potholes form in the wet,
they can develop and deteriorate during
the dry season

* Ravelling under traffic

» Temporary wet conditions (eg, seepage,
localised irrigation, etc

* Look for hydrophilic (water -loving) plants such
as reeds ( phragmites ), cyperum sp (paspalum
dilatatum, Typha capensis , Cyperus fastigiatus
pennisetum clandestinum (kikuyu)  and similar
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INFLUENCE OF TRAFFIC

* Must not underestimate the effects of traffic

» Especially overloaded trucks
» Heavy vehicles cause road to deflect
» Repetition causes cracking and fatigue

* Allows entry of water which is pumped under
pressure together with loosened fines

» Overloading control is thus very important
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BACKGROUND

Deeper seated problems

 When accompanied by severe cracking and
deformation or distortion of the surfacing

 Differ from those areas with no cracking, which
originate from water penetration at the surface
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Failure
» Widespread problems caused by road structure

» Design, material or construction deficiencies or
overloading

« Often start as cracking and then potholes

Potholes

» Localised problems

» Specific causes discussed in this presentation

* If not attended to in time may lead to road failure



Different between asphalt and thin bituminous
seals

Need to actually identify the causes
These will affect the repair procedure



Asphalt surfacings in South Africa are
generally between 25 and 50 mm thick

Two main mechanisms of formation of
potholes

1. Cracking of asphalt as a result of fatigue or
ageing (binder shrinkage) allowing water
into support layers

2. Penetration of water to a less permeable
interface within the asphalt causing
stripping of the upper layer



Fatigue cracking of asphalt is usually the result o
poor support.

This may be caused by:
1. Unsuitable material types or thicknesses in
the pavement structure

2. Excessive water in the underlying pavement
structure

Such underlying weakness result in high surface
deflections under traffic loading and gradual
fatigue failure

As cracking increases, more water gets into the
structure, the material shear strength drops and
failure occurs rapidly
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Fresh asphalt is relatively flexible but as the bin der
dries out the material becomes progressively stiffe r
and more susceptible to fatigue and cracking

The asphalt should thus be kept alive or resealedt o
avoid the fatigue cracks



Environmental cracking of asphalt is caused by:

1. Ultraviolet light from the sun, heat, oxidation, etc
resulting in shrinkage of the asphalt over time

2. Shrinkage cracking of underlying stabilized
layers reflecting through the asphalt

Potholes arising from environmental cracking are
caused by spalling and enlargement of the crack
into the adjacent asphalt

Effective sealing of the cracks to prevent water
entering the pavement will avoid pothole
formation



Causes separation of asphalt from
underlying layer

Permeability inversions (water sits on
underlying less permeable layer)

Underlying layer is frequently old asphalt,
which is more prone to ravelling if not sealed

Ravelling and introduction of water leads to
deeper and larger potholes



Other possible mechanisms of formation
of shallow potholes in asphalt

1. Uneven “base” before application of asphalt
— depressions will result in less compacted
asphalt

2. Localised cold patches in asphalt mat

3. Segregation of asphalt leading to higher
permeability



Includes:

® Cape seals
* Double seals
* Single seals
o Slurry seals
» Sand seals

» Otta seals



Most commonly used road surfacings in
South Africa

Durable but performance can be affected
by underlying materials (often moisture
sensitive)

Slurry and sand seals are very thin (often
< 5mm) and more prone to irregularities in
the top of the base, which punch through

Regular maintenance is essential



Any cracking or opening of the seal will
allow water into the road and the pothole
propagates downwards

Thin seals (apart from slurries) are quite
flexible if maintained properly

If potholes do form they deepen rapidly
under wet conditions



Loss of surfacing (“surface breakthrough™)

Relatively small potholes
Not very deep

Often the result of mechanical damage to the
surfacing

Surface impediments may cause similar
problems (stone loss, localised weak
aggregate, sulphides, etc)

Sand and slurry seals (5 mm irregularities)
Localised weak patches in the base

Large stones beneath the seal

Underlying weak layers

Surface laminations in stabilized bases



Cracking

As the bitumen ages, it dries and hardens
(loss of volatiles, oxidation, etc)

This causes some shrinkage but also makes
it brittle

Fatigues under repeated loading by traffic

Can be avoided by routine preventative
maintenance (eg, fog sprays)

Not standard practice in SA at the moment



Poor repairs

« Often repaired (probably temporarily) using
material from alongside the road

« NEVER, NEVER, NEVER
* Makes repair more difficult and less effective

» Use only approved gravels for temporary
repairs



Poor adhesion between base and seal

Lack of adhesion between thin seals and
base course, particularly stabilized ones

Carbonation of stabilized layer produces thin
weak layer of loose material

Lateral movement
Localised loss of prime before sealing
Water ingress



Failure of existing patches
* Resulting from:

» Oiriginal cause of pothole not being
addressed

» Poor workmanship

» Excessively strong material (“stabilized” with
excessive cement = concrete)

e Too stiff — starts to rock under traffic
 Area around it fails and “block” cracks



Also formed from poor re-instatement of
service trenches

* Poorly compacted layers

e Unsuitable material

* Poorly sealed joins

« Settlement, ponding and failure



Well constructed and maintained, intact flexible
bituminous seal will not develop potholes

They may deform but unless cracks form,
potholes will not develop

Therefore, keep the seal flexible (fog sprays or
reseal) to stop cracking and keep water out

The majority of potholes are related to excessive
water (with loads)



Shear failure of the material occurs
because:

Applied stresses (vehicle loads) > shear
strength of the moist or wet material

Effective stress principle when saturated

Also de-densification and ravelling if low
cohesion of layer material

Vehicles cause whip-off and material loss
Progressive collapse of the seal



Useful indication of possible causes

Outer wheel path

e most common — seasonal variation of moisture
content (from shoulders) — also extra load due
to road camber

Central areas

» Poor sealing/bonding of construction joins
allowing water access

* Poor construction (too wet to compact, material
segregation, lack of bond, etc)

» Blocked bitumen spray nozzles
* Unsealed cracks



Labour is the most effective way of repairing
potholes (bonus is that it creates a large number
of jobs)

Can also be done mechanically

Numerous machines around

o “Jetpatcher” used locally

» Unsure of material properties and compaction !
» Effective for shallow to medium depth potholes
e Should be used in conjunction with Guideline

« Can probably be done quicker






Another non-labour based technique
» Repair using mostly in situ materials



