Design and
Technical Guide
COMMERCI A L

ENDLESS POSSIBILITIES

U R BA N STO N E

The Guide to be used by Qualified Structural Engineers,
Architects, Builders and Associated Industries.
The purpose of this document is to provide a guideline for the building industry, including architects, builders,
installers and building officials on the correct use and installation of UrbanStone pavers.
This Design and Technical Guide is part of the manufacturer’s instructions and as such, should be made familiar to all involved.
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01
design
considerations
1.1 Surface Detailing

Geofabric filter covering pipe seal edge
Geofabric filter covering pipe seal edge
Bituminous seal
Bituminous seal
Bedding sand
Bedding sand

Good surface detailing represents an opportunity for
the designer to combine visual appeal with pavement

PVC pipe (min 20mm dia at 5m centres)
surrounded
with concrete
backfill
PVC
pipe (min 20mm
dia at 5m
centres)
surrounded with concrete backfill
5mm min.
5mm min.

UrbanStone
paving
UrbanStone
paving

serviceability.
Surface detailing includes pavement perimeters, edge
restraints, roadside gullies, surface penetrations, medians,
traffic islands, connections with adjacent or other paving and
sub surface drainage.

Basecourse
Basecourse

Subsurface drain
Subsurface drain

Slotted pipe
(100mm
Slotted
pipe dia typical)
(100mm dia typical)

Draining directly into subsurface drain
Draining directly into subsurface drain

1.2 Surface Detailing

Bituminous seal
Bituminous seal
Bedding sand
Bedding sand

Good surface, sub surface and sub soil drainage is essential
for satisfactory pavement performance.

Geofabric filter covering pipe seal edge
Geofabric filter covering pipe seal edge
PVC pipe (min 20mm dia)
onpipe
three
sides
of pitdia)
PVC
(min
20mm
on three sides of pit
5mm min.
5mm min.
UrbanStone paving

UrbanStone paving
Basecourse
Basecourse

Drainage needs to be considered during the design,
specification and construction phases of the project.

Drainage pit wall
Drainage pit wall

Requirements for surface profile, location and sizes of kerb
gullies and surface inlets, and the provision of sub surface
and sub soil drainage, are the same as for other pavements on

Draining into drainage pit
Draining into drainage pit

the same site.
During its early life, some rainwater may penetrate the

Grid filled with UrbanStone paving
to filled
matchwith
surrounding
paving
Grid
UrbanStone
paving
UrbanStone paving to match surrounding paving
Gattic type metal grid
UrbanStone paving
Gattic type metal grid

pavement via the filled joints.
Experience indicates that as dirt is deposited in these joints,
pavement permeability is substantially reduced.
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Geofabric filter covering pipe seal edge
PVC pipe (min 20mm dia)
on three sides of pit

Bedding sand

5mm min.
UrbanStone paving
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Basecourse

Drainage pit wall

Draining into drainage pit

1.3 Construction Around Utility Pits And Penetrations
Most penetrations in pavements do not match the shape or

Grid filled with UrbanStone paving
to match surrounding paving

UrbanStone paving

squareness of the perspective laying pattern. From both

Gattic type metal grid

serviceability and appearance perspectives. This space can
benefit from being infilled with the same type of paver being
used in the main mass of the paving body, or it can be infilled
with a purpose-designed infill unit. (Ask about UrbanStone’s
special infill product capabilities).
1. 	Compaction against drainage units or manholes is always
difficult. Thus it is recommended that the base material
around these difficult areas be stabilised with 3% cement
to a depth of 100mm below the finished basecourse levels,
and to a width 1 metre from the drainage outlet edge.

Cement stabilises base material around manhole
as compaction in this area is difficult. This will
reduce the likelihood of the subsidence around
the manhole when trafficked
UrbanStone paving

2. 	The orientation of the pit or cover is visually important.
Ensure that the outside dimensions of the surround

Cement stabilises base material around manhole

are square or rectangular, and make a smooth connection
with the laying bond and pattern of the segmental paving.

as compaction
in thisaround
area ismanhole
difficult. This will
Cement stabilises
base material
reduce
thearea
likelihood
of theThis
subsidence
around
as compaction
in this
is difficult.
will
the manhole
when
traffickedaround
reduce the likelihood
of the
subsidence
the manhole when trafficked
UrbanStone paving
UrbanStone paving

3. 	The levels of the pit-covers should be adjusted before

manhole
cover

paving around them. It is important that water drains
away from pits with lids and into surface inlet
drainage structures.

manhole
cover

manhole
cover

Cement base
Manhole

Sand bedding

UrbanStone paving

1000mm

Basecourse

Manhole

Cement base
1000mm
Cement base
Sand bedding

Manhole

UrbanStone paving

Sand bedding

UrbanStone paving

Basecourse
Basecourse

1000mm

1000mm
1000mm

1000mm

Pit cover

UrbanStone paving

Pit wall

Basecourse

Pit cover

UrbanStone paving
Pit cover

UrbanStone paving

Bedding sand

Pit wall

Basecourse
Pit wall

Centre line

Bedding sand
Bedding sand

No cutting required to edges
(Use UrbanStone’s 45º paving halves)

ntre line

Basecourse

No cutting required to edges
(Use UrbanStone’s
45º paving halves)
No cutting required
to edges UrbanStone

Centre line
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PVC pipe (min 20mm dia)
on three sides of pit

Bedding sand

5mm min.
UrbanStone paving
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Drainage pit wall

Draining into drainage pit

1.4 Set-Up Lines and Grids
UrbanStone paving

Grid filled with UrbanStone paving
to match surrounding paving
Gattic type metal grid

Give consideration to incorporating into your main design,
set-up lines or grids which will control the laying sequence,
pattern and edge detailing.
Working from centre lines and designing paving widths to
coincide with the paving, standard unit dimensions can save
cutting time, laying time and give greater aesthetic appeal
to the project.

1.5 Use Of Header Or Soldier Courses
Use headers or soldier courses to create a neat edge against
buildings, kerbs, drainage pits and so forth. Not only will
this neaten up the entire pavement but it will also make the
cutting-in against the header or soldier course a much easier
task for the installer.
Variation of colour, shape and texture of such header or
soldier courses from the main body of paving can be used
to great aesthetic effect

1.6 Use of Expansion Joints
The use of segmental paving in walkways and roadways

10mm expansion joint
filled with selected
expansion material

Standard joint

does not necessarily negate the use of expansion jointing in
the pavement.

UrbanStone paving

There are several detailing issues which need careful
Basecourse

consideration when designing the pavement in question,

Bedding sand

and these are as follows:

Major edge restraint
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10mm expansion joint
filled with selected
expansion material

Standard joint

UrbanStone paving
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Basecourse
Bedding sand

Major edge restraint

1. W
 HAT SIZE PAVING UNIT OR MODULE IS TO BE USED?
In theory, a segmental pavement does not need any gaps to be
left in the pavement to allow for expansion and contraction
of the paving units themselves. That is, any expansion and
contraction that takes place due to changes in atmospheric
temperature is taken up by the jointing sand in the joints
between each individual paving unit. This is particularly
true when dealing with individual paving units close to or of

Expansion joints

common brick dimensions and layed correctly.

joint gaps in the pavement will decrease proportionally. For
this reason special attention needs to be given to this area of
pavement design.
That is, assuming a length of segmental paving of 100 metres,

UrbanStone paving

Direction of major expansion

However, as the unit dimension is increased, the number of

and adapting an average linear coefficient of expansion of
the concrete units of 0.0000108 per degree of change in
temperature, and assuming a 30˚C change in temperature,
then the linear expansion would be in the order of

INNER COURTYARD
Held in place adequately by building walls,
therefore forcing all expansion down pathway

100000mm x 0.0000108 x30˚C = 32.4mm.
This expansion would need to be taken up in the
pavement joints.
Thus, there are situations where it is advisable to allow for
expansion joints in the segmental pavement to accommodate

Brickwork

Building

the excessive movement that will not be fully taken up by the
jointing sand in the joints.
2. THE SHAPE OF THE AREA TO BE PAVED.
Edge restraint gives way
to excessive expansion

In general, a large uniform rectangular area, such as a
courtyard as previously illustrated, when adequately
restrained on all sides by buildings, will perform adequately
with no allowance for expansion jointing in the paving.

mass of courtyard paving (and in particular where the
pathway is extensive in length and not well restrained)
consideration should be given to allowing for expansion joints
within the paving along the length of the pathway.

Paved walkway

Direction of major expansion

However, where a pathway may lead away from this large

When expansion of the paving mass occurs due to changes in
ambient temperature, the extensions will always occur in the
direction of least resistance. That is, the paving will always
give where the weakest edge restraint is, or will break an edge
restraint to release stress in the pavement.
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3. D
 IMENSIONAL ACCURACY OF THE SELECTED PAVING.
Most specifications of segmental paving call for high
dimensional tolerances in the manufacturing process to

Zero joint

be achieved. This good dimensional accuracy of individual
paving units, can lead to ‘tight’ installation of the
segmental paving.

INCORRECT

Generally speaking, the paving installer will use the
dimensional accuracy of the paving units themselves to locate
and maintain the laying bond or pattern of the paving,
and consequently lay the paving with little to no joint-gap.

UrbanStone paving
Bedding sand

Thus, jointing sand will not be able to be fully installed into

Basecourse

the segmental paving joints and individual paving units will
touch each other, causing chipping, spalling and in most
cases, jacking of the pavement in question when expansion

3-4mm joint filled
with jointing sand

occurs due to changes in atmospheric temperatures.
It is believed that this ‘tight’ installation of the individual
units can contribute to the phenomenon of sand jacking in

CORRECT

segmental paving - (see section on sand jacking).
For this reason - expansion jointing in the pavement design
should receive serious consideration.
UrbanStone paving

4. L AYING TECHNIQUES. MAINTENANCE OF JOINT GAPS.

Bedding sand
Basecourse

Because UrbanStone’s paving units are manufactured with
excellent dimensional accuracy, as well as near vertical sides,
the maintenance of adequate joints during installation may
inadvertently be overlooked.

INCORRECT
INCORRECT

This is again a result of the installer using the dimensional
accuracy of the paving units to maintain the laying bond,

INCORRECT

as well as using the vertical sides of each paving unit to slide
the adjacent unit accurately and neatly into position.
Thus, each unit is accurately placed into position instead of
being gently dropped into position.
Again, a zero joint gap may occur giving rise to the possible
problems as described above.

CORRECT
CORRECT

For this reason, the installation of expansion joints may need

CORRECT

to be considered.

er
paver
ton
nee pav
anSSto
U
rban
Urb
Uncompacted bedding
bedding sand
sand
Uncompacted
paver
Stonebasecourse
Compacted
basecourse
Compacted
Urban

Approx 40mm
40mm
Approx

Approx 40mm

Uncompacted bedding sand
Compacted basecourse
3-4mm
3-4mm joint
joint

3-4mm joint
UrbanStone paver
paver
UrbanStone

Uncompacted
bedding
Uncompacted
bedding sand
sand
UrbanStone
paver
Compacted basecourse
basecourse
Compacted
Uncompacted bedding sand
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Compacted basecourse

Fill
Fill joint
joint after
after compaction
compaction
Bedding sand
sand forced
forced up
up
Bedding
into joint
joint width
width &
& creating
creating
into
joint after compaction
aFill
a ‘register’
‘register’ for
for each
each paver
paver
Bedding sand forced up
into joint width & creating
a ‘register’ for each paver

Uncompacted bedding sand
Compacted basecourse
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UrbanStone paver

Bedding sand forced up
into joint width & creating
a ‘register’ for each paver

Uncompacted bedding sand
Compacted basecourse

1.7 Accommodating Rapid Changes in Grade
Rapid changes in gradients are always difficult, particularly
when utilising a large dimensional paving unit.

INCORRECT

Gradient change
accommodated
by smaller 200x400
UrbanStone pavers

To accommodate these changes in grade and ensure that the
finished project is aesthetically pleasing with zero ‘lipping’
of paver edges, the paver unit dimension requires altering.
This may be achieved by simply specifying a smaller

400x400 UrbanStone pavers

Kerb

paver size in the area of gradient change. Incorporating this

Road entrance

smaller unit size in the overall layout and design of the project
will create a pleasing featuring that will enhance the overall
appearance of the pavescape.

Cross Section Through Driveway Entrance
CORRECT

Stone

Alternatively, creating a ‘cut line’ at the point of gradient

Urban

paver

Uncompacted bedding sand

change within the paving body will accommodate the

Compacted basecourse

UrbanStone paver

deflection required to eliminate unnecessary ‘lipping’ of

Approx 40mm
Cut pavers at point
of gradient change

paver edges.
3-4mm joint

A typical example of an area requiring the installation of a
gradient change line would be at the pavement pram-ramp

Fill joint after compaction
UrbanStone paver

entry and exit as demonstrated in the adjacent illustration.

Kerb

Pram Ramp
Bedding sand forced up
into joint width & creating
a ‘register’ for each paver

Uncompacted bedding sand
Compacted basecourse

Tactile type ‘B’ warning paver
installed as a hazard warning
for vidually impaired

1.8 Accommodating the Special Needs of Our Community
Give consideration to the special needs of the community

Stair tread dual colour bullnose
delineates the stair edge
Gradient change
accommodated
by smaller 200x400
UrbanStone pavers

who will frequent or use the facility you are designing.
Ramps should be provided for wheelchair access. Use
UrbanStone’s specialty tactile pavers to assist the
visually impaired, not only as a hazard warning but for
directional guidance.

400x400 UrbanStone pavers

Use contrasting colours to delineate walk ways, edge hazards
and so forth to aid the visually impaired.

Kerb

Road entrance

Cross Section Through Driveway Entrance

Install UrbanStone’s special dual colour stair treads that have
been designed with the public’s safety in mind.
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02
commercial paving
testing information
Test

Result

Test Method / Standards

RAW COMPRESSIVE STRENGTH

Min 40Mpa

AS/NZS4456.4-2003

UNCONFINED COMPRESSIVE STRENGTH

Min 35Mpa

AS/NZS4456.4-2003

MINIMUM BREAKING LOAD

Min 5.0kN* for 60mm thick pavers
min 4.0kN* for 40mm thick pavers

AS/NZS4456.5-2003

ABRASION RESISTANCE

Max Abrasion Index 3.0
(High volume pedestrian malls)

TAS/NZS4456.9-2003

SLIP RESISTANCE

Shotblast - P5
Honed 120 grit - P4
Milled or Honed / Shotblast - P4

AS/NZS4586 2013

MOISTURE CONTENT
AND TOTAL ABSORPTION

Max 9%

AS4456.16-2003

RESISTANCE TO SALT ATTACK

Initial signs of particle disintegration
after 21 cycles. Excessive after 26
cycles

AS4456.10-2003

FREEZE THAW

No signs of damage after 5 cycles.

AS4046.6-1992
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03
pedestrian flooring
selection guide
Location

Pendulum

Ramp

Stair Treads and Stairway Landings in Buildings Covered by NCC Volumes One and Two

Stair treads and a stairway landing (when dry)

P3

R10

Stair treads and a stairway landing (when wet)

P4

R11

Nosings for Stair Treads and Stairway Landings in Buildings Covered by NCC Volumes One and Two

Dry stair tread, a stair non-skid nosing strip and a stairway landing

P3

Wet stair tread, a stair non-skid nosing strip and a stairway landing

P4

Ramps in Buildings Covered by NCC Volumes One and Two

Ramps not steeper than 1:14 gradient (when dry)

P3

R10

Ramps not steeper than 1:14 gradient (when wet)

P4

R11

Ramps steeper than 1:14 up but not steeper than 1:8 (when dry)

P4

R11

Ramps steeper than 1:14 up but not steeper than 1:8 (when wet)

P5

R12

External ramps including sloping driveways, footpaths ect. Steeper
than 1 in 14

P5

R12

External ramps including sloping driveways, foot paths ect, under
1:14, external sales areas (eg. Markets), external carpark areas,
external colonnades, walkways, pedestrian crossings, balconies,
verandas, carports, driveways, courtyards and roof decks.

P4

R11

Undercover car parks

P3

R10

External Pavements and Ramps
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Location

Pendulum

Ramp

Hotels, Offices, Public Buildings, Schools and Kindergardens

Entries and access areas including hotels, offices, public buildings, schools, kindergartens, common areas of public buildings, internal lift lobbies.

Wet Area

P3

R10

Transitional Area

P2

R9

Dry Area

P1 (see Note 3)

R9

Toilet Facilities in offices, hotels and shopping centres

P3

R10

Hotel apartment bathrooms, en suites and toilets

P2

A

Hotel apartment kitchens and laundries

P2

R9

Fast food outlets, buffet food servery areas, food courts and fast
food dining areas in shopping centres

P3

R10

Shop and supermarket fresh fruit and vegetable areas

P3

R10

Shop entry areas with external entrances

P3

R10

Supermarket aisles (except fresh fruit areas)

P1 (see Note 3)

R9

Other separate shops inside shopping centres - wet

P3

R10

Other separate shops inside shopping centres - dry

P1 (see Note 3)

R9

Loading docks undercover and commercial kitchens

P5

R12

Serving areas behind bars in public hotels and clubs, cold stores
and freezers

P4

R11

Swimming pool ramps and stairs leading to water

P5

C

Swimming pool surrounds and communal shower rooms

P4

B

Communal changing rooms

P3

A

Undercover concourse areas of sports stadiums

P3

R10

Supermarkets and Shopping Centres

Loading docks, Commercial Kitchens, Cold Stores, Serving areas

Swimming pools and Sporting Facilities
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Location

Pendulum

Ramp

Bathrooms and en suites in hospitals and aged care facilities

P3

B

Wards and corridors in hospital and aged care facilities

P2

R9

Hospitals and Aged Care Facilities

NOTE:

PENDULUM CLASSIFICATIONS

1.

‘V’ - Very low risk of slippling when wet

Appropriate measures need to be taken
to exclude casual water from dry areas

2.

All floors with a wet pendulum
classification of Z should have dry
floor friction classification of F unless
normal usage dictates that the floor
should have a low dry coefficient of

‘W’ - Low risk of slippling when wet
‘X’ - Moderate risk of slipping when wet
‘Y’ - High risk of slipping when wet
‘Z’ - Very high risk of slipping when wet

friction, e.g. dance floors
3.

These classifications are sourced from
HB 198:2014
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04
installation guide
for rigid application
This Design and Technical Guide is not intended to be

As the information provided is intended for general

used as a contract document and it is not appropriate

guidance only and in no way replaces the service of

to include a copy of it in a project specification, nor

professional consultants on particular projects, no

to refer to it as a standard specification, since each

liability can be accepted by UrbanStone for its use in

section needs to be reviewed for relevance to particular

part or wholly.

situations or projects.

This Design and Technical Guide cannot by itself

Procedures and methods applicable to one project may
not be technically or economically relevant elsewhere.

ensure good results.
Proper design, detailing and the use of sound

Clauses and selected commentaries have been prepared

construction materials and techniques are equally

to cover a probable range of paving situations.

important. This guide relates to the installation
of UrbanStone paving products in a rigid pavement
application.

Non-shrink grout 5-10mm

UrbanStone paver

Cement/water
bonding slurry

UrbanStone paver

Mortar bed (min 25mm-max 40mm)

Concrete base

CROSS SECTION
Typical UrbanStone rigid pavement system
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4.1 Paving Units
Concrete paving units shall comply with the requirements

FINISHED PAVING SURFACE

of UrbanStone’s Paving Specification.

A finished paved surface, which is uniform and even can
easily be achieved using this rigid installation system.
Lipping should be minimised to a maximum of 2mm and the
deviation from a 2 metre long straight edge, placed on the
finished paving surface should not be greater than 4mm.

4.2 Rigid Pavement System
A rigid pavement system will generally comprise

3. MORTAR BED

of the following components.

UrbanStone paving shall be fully bedded into a sand/
cement mortar mix of a minimum thickness of 25mm

1. CONCRETE BASE

and a maximum thickness of 40mm. The pavers are to

Minimum 20Mpa compacted reinforced concrete

be fully supported by the mortar bed with no air voids

(as per engineer detail).

in the mortar bed.

2. BONDING SLURRY

4. JOINTING MATERIAL

This is applied at the interface of the insitu concrete

UrbanStone paving can be grouted to the full depth of

base and the bedding mortar and at the interface of the

the paving slab using a non-shrink cementitious grout,

bedding mortar and the UrbanStone paving.

or joints of less than 4mm in width, may be sand filled.

4.3 Materials
The following raw materials should comply with the
relevant Australian Standards:
1. CEMENT

3. WATER

Portland Type GP Cement

Shall be free from contaminants

AS3972 - 199
4. ELASTICISER
2. SAND

An approved mortar additive which

Concrete Aggregates

improves workability, elasticity,

AS2758 Pt1 - 198

adhesion and strength.
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4.4 Bonding Slurry Components and Mixing Procedures
The bonding slurry should consist of:
a.

1 part fine washed sand by volume.

b.

6 parts Portland Type GP Cement by volume.

1. MIXING
Mixing should be performed either by hand, using
a clean container and mixing tool, or in a cement
mixer by adding sand and cement to water, whilst

c. 	Sufficient water to form a slurry of workable

mixing continuously to ensure a smooth, homogenous

consistency.

consistency which is free of lumps. The volume of mix
made at any one time shall not exceed the amount
required to lay the quantity of UrbanStone pavers
within 45-60 minutes, from the initial mixing time,
and is dependent on climatic conditions.

4.5 Mortar Bed Components and Preparation
The mortar bed mix should consist of:

1. MIXING

a.

3 parts blended washed sand by volume.

Mixing should be performed either by hand, using

b.

1 part Portland Type GP Cement by volume.

a clean container and mixing tool, or in a cement

c. 	1 part water / elasticiser mix (more than 1 part

mixer by adding sand and cement to water, whilst

may be added during mixing to achieve the

mixing continuously to ensure a smooth, homogenous

correct consistency)

consistency which is free of lumps. The volume of mix
made at any one time shall not exceed the amount
required to lay the quantity of UrbanStone pavers
within 45-60 minutes, from the initial mixing time,
and is dependent on climatic conditions.
The volume of mix shall not exceed the amount required
to lay the quantity of UrbanStone pavers within 45-60
minutes, from the initial mixing time, and is dependent
on upon climatic conditions.

4.6 Grout Components and Preparation
1. COMPONENTS

2. MIXING

The grouting mix should be a dry-bagged, proprietary

Mixing shall be in accordance with the

brand, fine aggregate / cement / admixtures type grout,

manufacturer’s specification.

with high flow and shrinkage properties, non-staining
in the course of its application and of a compressive
strength in excess of 20Mpa.
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4.7 Installation
1. 	Sweep clean the concrete base and remove

11. 	Bed down paver as per step (7) to finished surface

all foreign materials.
2.

Prepare mortar mix.

3.

Prepare slurry mix.

4.

Dampen concrete base with clean water.

5. 	Using a hand broom, apply slurry mix to concrete
base evenly and thoroughly (approx 1mm thick)

level. A small amount of bedding material may
come part way up into the joints.
12. 	Trowel fill any voids with mortar at front edge and/
or front corners of paver.
13. Discard excess mortar.
14. 	On completion of the area, cover UrbanStone with
hessian sheets and spray with water mist. Allow

to an area which will not exceed the extent of

to remain moist for 12 hours minimum. To the

UrbanStone paving to be immediately laid. (Slurry

satisfaction of the Engineer, place wooden boards

must be wet to assist the next step.)

or similar over paver which is subject to pedestrian
traffic within the first 12 hours of curing.

6. 	Shovel prepared mortar mix into position and
loosely screed so that combined bed and paver
thickness is higher than desired finished surface

15. 	A fter a minimum of 12 hours of curing, the joints
may be grouted. Where necessary remove residual

level by 5mm.

material from within joints prior to commencing
the joint filling operation.

7. 	Bed down dry paver (moist is acceptable but not
soaked) and gently tap the paver into position with
a rubber mallet to within a level of approximately
2mm higher than the desired finished surface level.

16. Prepare grout mix.
17. 	Dampen joints with sponge and apply grout
mix into joints ensuring full penetration for the

8. 	Remove paver, fill voids with additional mortar and

thickness of the paving slab by lightly tamping

then loosen up bed lightly by criss-crossing hand

down a trowel edge into the grouting mix. Use

trowel through bed.

a rubber squeegee to spread grout evenly into
all joints until filled flush with the top of the

9. 	Sprinkle dry cement evenly to the prepared bedding

pavers. Remove excess grout with a trowel. Allow

at the rate of 4 standard cupful’s per square metre.

initial set and lightly broom off remaining excess

Dampen the cement by misting with water.
10. 	Apply coating of slurry to underside of paver,
ensuring that the initial application is stiffly

perpendicular to joints.
18. 	Wipe pavers clean with a damp sponge continually
rinsingthe sponge in clean, fresh water. Remove

brushed into the paver in a rotating motion,

all traces of grout and cement from the surfaces

and build up the slurry thickness to

of UrbanStone paver. After 12 hours check for any

approximately 1mm.

remaining cement or grout residue and remove
using clean water and stiff scrubbing brush.

4.8 Control Joints
Control joints to UrbanStone paving should be placed at

should follow with a control joint of the same width in the

spacings and positioned as recommended by the project or

UrbanStone pavement filled and treated to the appropriate

design engineer. All control joints in the concrete base slab

engineers details.
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05
installation guide
for flexible application
This Design and Technical Guide is not intended to be used

As this information provided is intended for general

as a contract document and it is not appropriate to include

guidance only and in no way replaces the service of

a copy of it in a project specification, nor to refer to it as

professional consultants on particular projects, no liability

a standard specification, since each section needs to be

can be accepted by UrbanStone for its use in part or wholly.

reviewed for relevance to particular situations or projects.
Procedures and methods applicable to one project may not
be technically or economically relevant elsewhere.

This Design and Technical Guide cannot, by itself, ensure
good results.
Proper design, detailing and the use of sound construction

Clauses and selected commentaries have been prepared to

materials and techniques, are equally important. This

cover a probable range of paving situations.

guide relates to the installation of UrbanStone paving
products in a flexible pavement application.

3-4mm joint filled with jointing sand

UrbanStone paver

UrbanStone paver
Bedding sand registers the
paver on placement

Cement/water
bonding slurry

30-35mm bedding sand (compacted)

Compacted basecourse material

CROSS SECTION
Typical UrbanStone flexible pavement system
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5.1 Paving Units
Concrete paving units shall comply with the

The basecourse surface shall drain freely

requirements of UrbanStone’s Paving Specification.

without ponding.

BASECOURSE TOLERANCES
The basecourse material shall be trimmed to within +
5mm - 0mm of the nominated base course design levels.

At a time nominated by the contractor responsible for
the paving, and prior to the commencement of placing
bedding sand, the basecourse shall be inspected and
approved by the site superintendent.

The surface of the basecourse shall not deviate by more
than 5mm from the bottom edge of a 2 metre straight
edge laid in any direction on an area of specified
uniform gradient or crossfall.

5.2 Edge Restraints
Concrete segmental pavements derive much of their

It is essential that the described bedding layer be

strength from horizontal forces developed between

of uniform thickness, and the basecourse must be

the pavers.

trimmed accurately to ensure this.

These forces, which are generated by the ‘wedging’

Failure to achieve this may lead to unacceptable

action of the filler material between pavers, must be

localised surface deformation in the finished pavements,

resisted by installing edge restraints at the

or inadequate thickness of sand bedding beneath

pavement perimeter.

the pavers.

In addition to the purpose-made / formed units,

The function of the edge-restraint is to retain the

commonly used profiles for kerbs, gutters and edge

sand bedding and to ensure that units at the edge of

strips suited to particular traffic situations are also

the pavement do not creep or rotate under load with

suitable edge restraints for segmental paving.

consequent opening of joints and loss of laying bond.

All new edge restraints shall be constructed to

Standard municipal profiles for kerb and gutters

local authority standards for dimensions and

are suitable edge restraints for most applications of

concrete strengths.

UrbanStone paving.

In the absence of suitable local requirements,

However, more substantial cross sections may be

edge restraints shall be constructed using concrete

required for pavements where excessive expansion,

of grade N32.

or sand-jacking may occur, (see relevant section on

The concrete paving units themselves should be
manufactured using the highest quality materials which

expansion joints and sand-jacking.) A separate edge
restraint may not always

must comply with the relevant Australian standard. (see

be necessary where the UrbanStone paving abuts either

relevant section on UrbanStone’s paving specifications.)

an existing building or concrete pavement, or a flexible
paving having an asphaltic concrete surface not less
than 100mm thick.
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5.3 Detailing Notes
Some of the important detailing requirements for edge-

5mm min.
UrbanStone paver

restraints are shown in Figure 3.1, 3.2 and 3.3

Bedding sand

These include:
1. 	The top of the pavers should be slightly above the

Bedding sand

Basecourse

Basecourse

Sub base

Sub base

Dish Drain

Figure 3.1

Kerb and Gutter

edge-restraint to which they are draining so the water
will not pond on the paving.
2. 	he edge-restraint should have a vertical or near-

UrbanStone paver
Bedding sand

vertical side on the face which abuts the pavers so that
edge or header pavers can fit in.

Basecourse

Basecourse

Sub base

Sub base

3. 	The basecourse should extend below the edgerestraint for its full width (to minimise the likelihood

Bedding sand

Pit or manhole

Figure 3.2

Wall

of the edge-restraint itself being disturbed) except at
situations such as walls or pits.
UrbanStone paver
Bedding sand

Bedding sand

Basecourse

Basecourse

Sub base

Sub base

Exposed strip edge restraint

Figure 3.3

Concealed strip edge restraint

5.4 Bedding Course Drainage
On wide pavements and after extended rainfall, water

Water ponding will cause the bedding sand to pump

may penetrate the jointing between units into the

up into the paving joints when trafficked, expelling

bedding courses, particularly when the pavement

the jointing sand and subsequently causing a loss of

is new.

bedding sand, pavement failure, and unsightly staining

This water can get trapped against the face of the edgerestraint leading to unsightly if only temporary ponding.
The bedding course can be drained into a nearby pit or
directly into subsoil drainage where provided.

of the pavers.
The use of geo-fabrics is recommended in this
application to ensure there is no erosion of the bedding
or jointing sand via the drainage of this water ingress.
(See section on, “Design considerations for the
specification and installation of UrbanStone
segmental paving”).
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5.5 Sand Bedding Course
To ensure good performance in any UrbanStone segmental

Single-size, gap-graded, or material containing an

pavement, it is essential to use appropriate quality

excessive amount of fines will lead to reduced pavement

materials not only in the basecourse, but also in the

performance and thus should not be used.

bedding layers and in the joint filling.
It should not be assumed that segmental pavers will
compensate for, or in some way bridge over, a poorly
prepared basecourse material.
The quality of sand bedding and the uniformity of
thickness of the bedding layer has a significant influence
on the performance of the pavement.

When placed on the basecourse, the bedding sand
should have a uniform moisture content.
Saturated material should not be used.
Moisture contents in the range of 4-8% are
recommended.
The material should be washed free of soluble salts or
other contaminants which can cause or contribute to
efflorescence, and cause staining on the paving surface
during installation.

IMPORTANT:
The term sand should not be interpreted in the
general soils engineering sense. Material such
as graded crushed quarry fines can give good

As a general guide, and subject to meeting the grading
nominated, a sand suited to the manufacture of high
quality concrete may be suitable.

performance provided the grading specifications,

The use of grouts or a cement-bound sand is NOT

as detailed in this document, are met.

recommended for use in a flexible UrbanStone
pavement design.
Should a ‘rigid’ pavement design be required, please
refer to section on a “Practical Guide for the Installation

1. MATERIALS
The bedding sand shall be from a single source or
blended to achieve the following grading:

and Laying of Segmental Paving Units in a Rigid
Pavement Application”.
Efflorescence can lead to reduced skid resistance

Sieve Size

% Passing

9.52mm

100

4.75mm

95 -100

2.36mm

80 - 100

1.18mm

50 - 85

600 microns

25 - 60

300 microns

10 - 30

150 microns

5 - 15

75 microns

0 - 10

(see section on efflorescence).
2. S PREADING AND SCREEDING OF BEDDING SANDS
The sand bedding shall be spread to a single uniform
layer, of sufficient depth over the full width to be
screeded, to permit screeding to waste.
The precise depth of loose sand screed required to
achieve the nominated compacted thickness shall be
determined in the field prior to screeding.
To assist in determining or allowing for the reduction
in thickness of the sand bedding from a loose to a
compacted condition, the following approach shall
be adopted:
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2.1 	Where the compacted characteristics of the

It is important that the bedding sand course be of

bedding sand are not known, an area of paving may

uniform thickness both to ensure uniform compaction

be laid on 40mm of loose sand on the prepared

and the avoidance of localised deformations in the

basecourse and compacted with three passes of the

completed pavement.

plate compactor to be used in the construction of
the pavement.
2.2 	The extent of compaction, or settlement of the
bedding sand under the paving can then be noted
and used to determine the precise depth of loose
sand required to achieve the finished compacted
pavement levels.

The compaction characteristics of the bedding sand and
the nominated thickness of bedding sand must be such
that the thickness tolerance of the individual paving
units can be absorbed in this compaction process.
Rescreeding will be required as the dampness and
moisture will pre-compact the bedding sand.

2.3 	The bedding sand shall be screeded to the
nominated design profiles and levels and shall

IMPORTANT:

include the necessary surcharge to achieve a

Where there is no base or sub base material

uniformly thick layer following compaction in the
range 30-35mm.

being used, (that is, where the pavers are being

(Nowhere shall the thickness of the bedding sand

around a domestic residence) care must be taken

laid directly onto insitu material such as exists
not to compact the insitu material fully before

layer exceed 35mm following compaction.)

the final screed and laying of paving commences.

2.4 	A ny depressions in the screeding sand exceeding

Should the insitu material be fully compacted

5mm shall be loosened, raked and re-screeded

prior to placement of the paving units, the

before laying the paving units. The bedding sand

thickness tolerance variation in the nominated

shall be maintained at a uniform density but as

paving units will not be eliminated, and lipping

loose as screeding operations will permit.

between paving units will occur.

2.5 	Screeding sand left overnight or subject to rain
shall be checked for level and re-screeded where
necessary before paving units are placed.

5.6 Laying of Paving Units
1. ESTABLISHING THE LAYING PATTERN

The location of the start line should take this

It is important to locate the starting line and to establish

into account.

the laying face at the commencement of paving to
achieve the required orientation and rows of pavers
in the completed pavement. The laying pattern and
orientation of the rows of pavers should be selected well
before paving commences.
Wherever possible paving should commence at or

The alignment of the edge-restraint, in relation to the
preferred arrangement of pavers in the completed
pavement, should be considered.
It is desirable to work away from materials delivery
points to facilitate orderly paving.

near an edge-restraint, and if possible, on one of the

Pave uphill wherever possible to avoid downhill creep

nominated grid lines.

and the loss of a uniform pattern.
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Paving should never commence from opposite ends or

2. DEVELOPING THE LAYING FACE

adjacent sides, thus eliminating the likelihood of an

Tight laying in pavements will lead to edge or

unsightly joint where two laying faces meet.

corner contact.

Pavers need to be placed at the correct angle to the start

This in turn will lead to corner or edge spalling and, in

line to achieve the final orientation of the pavers.

some situations, pavement distortion due to expansion

A string line should always be established away from

and contraction of the pavers themselves.

curved or unfavourably oriented edge-restraints to

This situation can also lead to pavement failure due to

position the first rows of paving, in both directions and

a lack of sand.

at 90˚ to each other.

After establishing the laying face, the development and

The first few square metres of paving should be

maintenance of control over the alignment of the

carefully placed to ensure that large gaps between

pavers will avoid wandering of the laying pattern and

pavers do not occur.

will assist in paving around landscaping or publicutility features.

Close checking at this stage is important.
In establishing the laying pattern use only whole pavers
to start with. Any cutting or filling at edges can be
done later.

String lines will assist in this regard and ensure
alignment at all times.
There will be some slight variations in gap widths
resulting from the differences in the way individuals

In starting the laying and developing the laying face,
a small uniform gap (typically 3-4mm) is required
between pavers.

place the pavers.
Although rarely a problem, this effect can be minimised
by regularly rotating personnel at the laying face.

This gap or joint will be progressively filled with a
suitable jointing material as the paving proceeds.

Pavers are normally dimensioned to achieve small
uniform gaps between them.
Nominal widths of 3-4mm, which is a suitable gap, will
be obtained using the normal practice of holding a paver
lightly against the previous one and allowing it to lightly

UrbanStone inlay border
UrbanStone inlay border
Edge-restraints

drop down into position.

Edge-restraints
Set-up lines
90º
Set-up lines

Again, maintenance of control over alignment of the

90º

laying pattern and uniformity of gap width can be
assisted by the use of string lines at about 5m intervals.
Set-up lines
Set-up lines

0
00
x5
Ap
pr
o

Ap
pr
o

x5

00

0

Stringlines at about 5m centres
to maintain orientation of paving units
Stringlines at about 5m centres
to maintain orientation of paving units

Local stringlines to
maintain alignment
Local stringlines to
around penetrations
maintain alignment
around penetrations

UrbanStone paving
UrbanStone paving
UrbanStone border inlay
UrbanStone border inlay

Set-up lines
Set-up lines
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No special construction procedures are required to
achieve the joint widths nominated. Each unit should

INCORRECT

be slid down the face of the abutting unit, and gently

INCORRECT

dropped into position. This action will automatically
space the unit to an acceptable spacing and allow
bedding sand to register the paver away from adjacent
units until compaction occurs.
Except where it is necessary to correct any minor
variations occurring in the laying bond, the paving
units should not be hammered into position. Where
adjustment of position is necessary, care should be
taken to avoid undue compaction of the bedding sand.

CORRECT
CORRECT

e pave

nSton

Urba

r

r
e pave
Uncompacted
nSton bedding sand
Urba

Approx 40mm
Approx 40mm

Compacted basecourse
Uncompacted
bedding sand
Compacted basecourse

3-4mm joint
3-4mm joint

5.7 Paving Compaction

UrbanStone paver
UrbanStone paver
Uncompacted bedding sand

Fill joint after compaction
Fill joint after compaction
Bedding sand forced up
into joint width & creating
a ‘register’ for each paver
Bedding sand forced up
into joint width & creating
a ‘register’ for each paver

After laying the paving, gently align the paving units

Once joints
are filled it is difficult to make any
Compacted basecourse

(if required) using a large screw driver. When all grid lines

adjustments
to pavement profiles or to individual
Compacted basecourse

and the laid pattern are visually acceptable, the paving and
sand bedding shall then be fully compacted and the surface
brought to design levels and profiles by not less than two
passes of the suitable plate compactor. Compaction should
continue until lipping between adjoining units has
been eliminated.

Uncompacted bedding sand

paving units. Heavy-duty plate compactors weigh
approximately 300-500kg, with a plate area of 0.50.6m2, and deliver a centrifugal force of about 30-65kN.
Light vibrating compactors weigh approximately 90kg
and have a plate area of about 0.3m2, with a centrifugal
force of about 12kN.
Should minor lipping occur between units, this may

The finished level between abutting units shall always be

be overcome by utilising the technique of adjusting the

5mm proud of any drainage inlets and kerbing detail. Any

lipped paver by dropping a timber post, (approximately

units which are structurally damaged during bedding

100 x 100 x 1500mm in size) repeatedly from a height of

compaction shall immediately be removed and replaced.
All compaction shall be completed and the pavement shall

approximately 100mm on the paver until the lipping is
eliminated (being careful not to break the paver).
Filling sand

be brought to design profiles before the spreading or

Filling sand

placing of sand for joint filling. The paving operations shall
be arranged so that the use of the plate compactor proceeds
progressively behind the laying face without undue delay
and such that compaction is completed prior to cessation of

UrbanStone paver

UrbanStone paver

UrbanStone paver

Bedding sand registers
the
UrbanStone
paver
paver on placement
Bedding sand

construction activity on any day. Compaction should not be

Bedding sand

attempted within one metre of the laying face except on

Basecourse

completion of the pavement against an edge restraint.

Basecourse
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5.8 Joint Filling
The small gaps or joints between pavers, nominally

Where used, an amount of fines in the range of 5-10% has

3-4mm wide, are to be filled with a fines and material.

been found to give good results.

The grading of this jointing material is different to the
bedding sand. As with bedding material, the use of a
cement joint is not recommended in a flexible pavement
application. The filling material should be washed
free of soluble salts or contaminants which cause or
contribute to efflorescence, and additionally stain the
paving surface. A typical grading envelope for joint
filling material is as follows:

Sieve Size

% Passing

2.36mm

100

8mm

90 -100

600 microns

60 - 90

300 microns

30 - 60

150 microns

15 - 30

75 microns

5 - 10

As soon as is practically possible after bedding
compaction, and in any case prior to the termination of
work on any day, dry sand for joint filling shall be spread
over the pavement and the joints filled by brooming.
To ensure complete filling of joints, both the filling sand
and the paving units shall be as dry as practicable when
sand is spread and broomed into the joints.
Prior to acceptance for opening to traffic, all surfaces
and pavement structures shall be true to levels, grades,
thicknesses and cross-sections shown on drawings.
All pavements shall be finished to lines and levels
nominated to ensure positive drainage to all drainage
outlets and channels.
The pavement shall then receive one or more passes of
a plate compactor as necessary and the joints shall then
be refilled with sand as necessary to ensure the joints
are completely filled.
The pavement shall be inspected at regular intervals
after reaching a stage of practical completion and

Care should be taken to select a sand which will not stain
the paving units. If in doubt, conduct a site trial, by simply

during the maintenance period to ensure that all joints
remain completely filled.

placing a wet sample of sand on the paving unit for a 24

Pedestrian and vehicular traffic should be encouraged to

hour period and then examining the degree of staining on

transverse the greatest possible areas of the pavement

the nominated paving unit and making an assessment of

as soon as practicably possible to assist in setting up the

its suitability as a jointing sand. The filling material can

structural integrity of the pavement.

benefit from containing a small amount of dry clay or silt
fines passing the 75 micron sieve. In this way, early water
ingress through gaps or joints can be controlled.
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5.9 Protection of the Pavement Once Opened to Traffic
Where the pavement may not be subject to traffic for

the pavement ahead of the plate compactor, as this

some time after construction, a small surcharge of joint

procedure may eliminate marking and scarring of the

filling sand shall be maintained over the pavement.

surface of the paving units by the compactor plate.

Particular care shall be taken to remove excess sand
prior to opening to traffic.
Complete joint filling is difficult when either the
pavement or joint filling sand is damp, or where the
paving has been laid light with a “zero” joint gap.
Where it is essential to preserve the appearance of the

Once joints are refilled, the pavement is ready to
receive traffic.
The retention of a small surcharge of joint-fillings and
will provide a convenient supply of sand tomake good
any partly filled joints and will assist inlimiting surfacemoisture ingress.

pavement, particularly with light coloured paving,
it is advisable to maintain a surcharge of sand over
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06
adhesive installation
This Guide Specification is not intended to be used as a contract document end it is
not appropriate to include a copy of it in the project specification, or to refer to it as
a standard specification, since each section needs to be reviewed for relevance to
particular situations or projects.

Procedures and methods applicable to one project may

This Guide Specification cannot by itself ensure good

not be technically or economically relevant elsewhere.

results. Proper design, detailing and the use of sound

Clauses and selected commentaries have been prepared

construction materials and techniques are

to cover a probable range of paving situations.

equally important.

As the information provided is intended for general

This guide relates to the installation of UrbanStone

guidance only and in no way replaces the service of

paving products in a rigid pavement application.

professional consultants on particular projects, no
liability can be accepted by UrbanStone for its use in
par or wholly.

6.1 Background Preparation
CONCRETE - NEW SURFACE (MIN - 28 DAYS OLD)

CRACKS IN CONCRETE

Remove any concrete sealers, resins or curing

Roughen the existing surface by mechanical means,

compounds from the surface by mechanical means,

ie shotblasting, to gain a better key for the new system.

ie- shot-blasting etc. Ensure that the surface is dry,

Ensure that the surface is dry, clean, and free from dirt,

clean and free from dirt, oil, grease and all forms of

oil grease & all forms of contamination.

contamination. Do not acid etch. (A broomed finish

Do not acid etch.

is preferable).
CONCRETE - EXISTING SURFACE

Fill cracks as per the adhesive manufacturers
specifications.

Roughen the existing surface by mechanical means,
ie shotblasting, to gain a better key for the new system.
Ensure that the surface is dry, clean, and free from dirt,
oil grease & all forms of contamination.
Do not acid etch.
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6.2 Materials
Pavers must be dry and the back of the paver should be
clean and free from loose materials.

NOTE:
Pavers and grout must be stored under cover and

Adhesives must comply with the requirements by

out of direct sunlight for a minimum of 24 hours

Australian standard AS2358.1990 (ABAFLEX as

prior to installation.

manufactured by Australian Building Adhesives Pry Ltd
or similar.
Workmanship must be carried out in a trade-personlike manner as per Australian Standard AS3958.1 (1991)

6.3 Mixing of Adhesive
Mixing must be done in accordance with the adhesive
manufacturers instructions.

6.4 Fixing
Apply the adhesive on the floors using a 10 x 10 x 10mm
notched trowel.
Spread the adhesive 1 square metre at a time in a
manner so that it does not thin prior to the bedding
of the pavers.
The dry pavers are then rolled into the ribs of
the adhesive.
The whole of the back of the paver must be in good
contact with the adhesive.
From time to time remove one paver for inspection, as
no voids should be left beneath the pavers.

The final bed of adhesive must not be less than 3mm thick.
Under no circumstances should the pavers be fixed with
tight joints. (4mm minimum)
Any surplus adhesive remaining on the face of the paver
or between the paving joint after fixing should be
removed before it sets.
Allow the adhesive to cure for 8 hours for ABAFLEX
before commencing grouting.
Remove spacers before grouting. Follow the adhesive
manufacturers recommendations for curing prior to
allowing the pavers to be trafficked.
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6.5 Grouting Compnents and Preparation
Joint widths to be 4mm to 5mm wide.
1. COMPONENTS

2. MIXING

The grouting mix should be a dry-bagged, proprietary

Mmixing shall be in accordance with the

brand, fine aggregate/cement admixtures type grout,

manufacturer’s specification.

with high flow and shrinkage properties, non staining in
the course of its application and of compressive strength
~ on excess of 20Mpa.

6.6 Movement Joints
The location and design of movement joints must be

Movement joints shall not be less than 6mm wide.

decided at the design stage. Provide movement joints

Joints other than those protected by metal or mastic

over existing expansion joints in the background and;

edging subject to traffic heavier than light pedestrian,

•

At junctions between different background
materials.

•

At fixtures interrupting the paver surface, eg -

should not be wider than 10mm.
Seal all movement’s joints with a high quality
flexible sealant.

columns etc
•

At perimeter of floor and in doorways.

•

At maximum 5 metre intervals in a grid pattern.

Joints shall go straight through the paver and adhesive
bed to the background and be kept free from dirt and
adhesive droppings.
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07
use of sealants
The question of sealing UrbanStone is often raised and usually relates to three issues. The
first is to assist the cleanliness of the paving and the prevention of staining, the second,
prevention of water penetration, particularly where there is a possibility of salt attack
and finally as an aesthetic consideration to enhance the appearance of the product.
Whilst we at UrbanStone do not promote the use of sealants on our natural reconstituted
products, we do however recognise that there are instances where they may be used to
satisfy one of the above mentioned special needs.

7.0 Sealant Types
Although there are numerous proprietory brands of

Caution must be exercised to ensure that the right

sealants marketed by specialist companies, the products

sealant is selected for the proposed application.

generally fall into three generic groups.

We recommend consultation with the supplier of

They are; sealers of acrylic emulsion or similar water-

the relevant sealant types to ensure a successful and

based composition, silicone-based water repellents

aestheticallypleasing result is obtained.

andsolvent-based penetrating sealers.

Please note, products made from acrylic emulsions can

All of the above sealant types may be used on

create a thick, glossy barrier coating on the pavement

UrbanStone products but will however produce different

which can be slippery and ‘yellow’ with age.

effects in the various types of applications.

7.1 When should a sealant be considered?
There are situations where the application of a sealant

1. AREAS SUSCEPTIBLE TO HEAVY SOILING.

will enhance the aesthetic appeal of the pavement or

Soiling of the surface around barbecue areas, outside

offer some protection to the product from external
influences and this should be given due consideration.
Again, these fall in to fundamental categories, which are:

fast food outlets, under motor vehicle parking areas and
high density pedestrian mall precincts, are all examples
of areas which can benefit from the application of a
sealant. However care must be taken when considering
the sealing of these areas, as residual soiling on the
surface of the sealed pavement, can lead to unnecessary
accidents and public liability claims in areas that were
previously considered hazard-free.
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3. WHEN THERE IS A REQUIREMENT TO PREVENT
NOTE:

THE MIGRATION OF WATERBORN AND AIRBORNE

Some sealants will change the surface texture,

CHLORIDE IONS FROM DE-ICING SALTS, CHEMICALS

colour and slip resistance of UrbanStone paving.

AND EVEN ACID, WHICH MAY RESULT IN PREMATURE
FAILURE OF CONCRETE STRUCTURES.
These specialised sealers are designed to become an

2. AROUND SALT-WATER SWIMMING POOLS
AND SALT SPLASH ZONES.
Salt attack on concrete products can be unsightly and

integral component of the substrate and, when applied
correctly, form a water-repellent seal which extends
below the treated surface.

dangerous. The use of an appropriate sealant can assist

These sealers also provide good vapour transmission

greatly in the reduction of salt attack in susceptible

properties, thus allowing chloride ions, already present

areas. As a rule of thumb, always seal around the

in the concrete and masonry, to be isolated from the

swimming pool bullnose edge and to a minimum of one

water and immobilised.

metre away from all water surfaces. Additionally, seal
the likely splash zone areas of the pool such as steps,

4. WHEN THE AESTHETIC APPEAL, COLOUR OR SHEEN

display waterfalls etc. (Refer to the section on “Salt

LEVEL OF THE PAVEMENT NEEDS TO BE CHANGED.

Attack on Concrete Masonry Segmental Paving” in the

On occasions, there is a requirement to change the

UrbanStone catalogue for more information).

gloss level or deepen the colour of the pavement, and
the application of the correct sealant type can produce
the desired effect.A gain we request that caution be
exercised to examine the residual effect this will have
on the other performance factors of the product to
ensure the desired result is obtained, without placing
unnecessary risks in other areas.

7.2 Considerations
Please remember that all sealants are coatings and

5.

just like paint may need to be applied at some time in
the future.

re-coating procedure?
6.

We therefore recommend the following questions be
considered carefully before making the decision to apply
any sealant onto your UrbanStone selection.
1.

Will the sealant provide protection against surface
wear?

2.

How will it look when it does wear?

3.

Can it be cleaned easily?

4.

What cleaning regime should be adopted to ensure

Can it be re-coated and, if so, what is the correct

Can it be stripped back if necessary without 		
damaging the UrbanStone product and, if so, how?

7.

Will there be any change to the surface
characteristics, such as gloss level, and colour?

8.

Will there be any change to UrbanStone paving
surface performance characteristics such as slipresistance and abrasion-resistance?

9.

Will the selected sealant protect the UrbanStone
surface against staining from grease and oil or
organic soils and garden mulches?

a good result?
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10. Will the sealant selected react with the UrbanStone

12. Are there alternative products which are better

or any other product used in the vicinity, such as
fibreglass swimming pools or mastic expansion
jointing compounds?
11.

Will the surface need to be re-coated in the future
and, if so, how often and using which re-coating

than the product currently under consideration?
13. Is the product under consideration proven and
tested and does it carry a guarantee?
14. Can you see a sample of the proposed product as
applied and in service on UrbanStone paving?

procedure?

7.3 Important
Always follow the sealant manufacture
recommendation.
Ensure the product is used in the correct application
and applied in accordance with the manufacturer’s
recommendations.

7.4 Conclusion
Sealants are a specialised technology and consultation

This will ensure that the resultant colour, gloss,

with manufacturers and licensed applicators of these

slip-resistance, and other important qualities, are

products is essential when considering their use.

to your satisfaction. If in doubt do a small trial in an

Always request to view a sample of the sealant selected
as applied on your UrbanStone paving.

inconspicuous area to gain the full effect of the sealer
as applied.
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08
maintaining
and cleaning
8.1 Cleaning
This cleaning guide is not intended to be used as a

Clauses and selected commentaries have been prepared

contract document and it is not appropriate to include

to cover a probable range of cleaning situations. As the

a copy of it in a project specification, nor to refer to it as

information provided is intended for general guidance

a standard specification, since each section needs to be

only and in no way replaces the service of professional

reviewed for relevance to particular situations

consultants on particular projects, no liability can be

or projects.

accepted by UrbanStone for its use in part or wholly.

Procedures and cleaning methods applicable to one
project may not be technically or economically
relevant elsewhere.

8.2 Introduction
Soiling of UrbanStone pavers can be unsightly.
It is useful to differentiate between soiling that is
generated during construction or installation and that
generated during normal service.
In general, prevention is better than resolving the
issue once its occurred, and regular maintenance is
better than occasional, drastic cleaning. Soiling can be
reduced or prevented by correct design and by careful
workmanship and housekeeping. Recognition of the
stain is the first and most essential step in cleaning.
In instances where stains are unable to be removed, and

Successful cleaning is largely a process of trial and
error, and thus small areas should be test-cleaned to
determine the appropriate procedure to be adopted.
UrbanStone is not a hard product to keep clean and
staining or graffiti can be removed without excessive
costs or harsh treatments. It is always advisable to
establish a good maintenance and cleaning regime
immediately after the completion of the
pavement installation.
Cleanliness of the pavement will largely depend on this
maintenance regime.

rectification procedures have caused surface damage to

Selection of the maintenance and cleaning regime will

the pavement, it is most likely that the stain in question

depend on the paver selection, its application and the

has been incorrectly diagnosed, and hence the applied

location of the pavement in question.

rectification procedure has been incorrect.

/ 35 /

U R BA N STO N E

08. M A I NTA I N I N G A N D CLE A N I N G

8.3 Design Considerations
dark units may accentuate the presence of efflorescence

Prevention is better than a cure!
The following items should be considered carefully
during the design stage to minimise unsightly stains on
UrbanStone paving.

during and after installation.
2. DRAINAGE
Stormwater from roofing should be shed so as to clear the
paving, situated immediately below or in the area of the

1. SELECTION
The colour and texture of the unit to be used should take
into account the location of the masonry and the building.
Dark or multicoloured units can mask unsightly staining,

roof itself. Flat pollution-catching surfaces and features
which channel ‘run off’ into narrow paths should be
avoided where possible.

such as food or car exhaust deposits. On the other hand,

8.4 Construction Techniques
Extreme care is needed to avoid paint, timber and other

The use of washed jointing and bedding sands during

like staining products being splashed onto the paving

installation will alleviate possible problems with

during installation.

sand staining.

Once paint has dried it is extremely difficult to remove

Regular sweeping of the pavement during construction

and most timber stain products are virtually impossible

will minimise the possibility of staining caused by rusty

to remove. Prevention is the only cure.

nails and foot trodden mulching soils, site sands and
other contaminants.

8.5 Recommended Cleaning Techniques for Specific Types of Staining
in Concrete Pavers

Types of Staining

Causes

Recommended Cleaning

EFFLORESCENCE

Refer to ‘An explanation of the formation
and treatment of efflorescence on
concrete’

Refer to ‘An explanation of the formation
and treatment of efflorescence on
concrete’

SOILS

Splashing from adjacent soil areas.
Unwashed jointing and bedding sands.
Inadequate drainage or ponding from
water run-off.

These deposits should be removed
as soon as possible. First saturate the
soiled area with water and then scrub
with a bristle brush and strong detergent solution. A solution of one cup of
detergent to five litres of hot water is
recommended.
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Types of Staining

BITUMEN, TAR, OILS & FAT

Causes

Recommended Cleaning

Motor vehicle oil leaks. Motor vehicle
tyres. Food spills. BBQs and cooking
areas adjacent to or near paved areas

These usually need two treatments
with a commercial emulsifying agent
(degreasing solution). (Bitumen stains will
penetrate the masonry deeply, making
effective treatment very difficult)

TIMBER

Water spreading tannins and resins
particularly from new hardwoods.

Timber staining can be removed by
scrubbing with a solution of 120gm
oxalic acid per 4 litres of hot water. Neutralise the paving after this treatment
where the stain is not removed by this
solution utilising clean, fresh water. Apply
a bleaching solution containing sodium
hypochorite and allow it to dry.

GRIME

Deposits from airborne pollutants and
atmospheric debris.

First saturate the soiled area with water
and then scrub with a bristle brush and
liquid detergent solution. Steel wire
brushes should not be used, to avoid
rust staining form broken steel bristles.

ORGANIC GROWTH

Common where pavers are continually
damp and are positioned in sunless
spots.

As much growth as possible should
be removed by vigorous brushing with
a bristle brush or broom. After this dry
brushing, apply a proprietary weed killer
which should be left on the surface
for several days. Brush off and clean
with hot water and detergent by lightly
brushing.

RUST

Steel components on outdoor furniture.
Waste steel construction materials left
on pavers eg. Nails, strapping, etc.

Scrubbing with detergent and water
may remove surface staining.
Very difficult to remove, so prevention
is the best policy.

Mortar smears should be cleaned off
before they set by wiping with a clean,
wet sponge. If this does not occur, the
following recommendations are made
for removal:
1. Stiff brushing.
Inadequate cleaning after joints have
been mortar filled.
MORTAR SMEARS & CUTTING SLURRY

Inadequate cleaning after pavers
have been saw cut.

2. High-pressure water cleaning.
3. Dilute hydrochloric acid (this should
only be done on exposed aggregate
pavers by experienced qualified personnel). Hydrochloric acid should only
be used as a last resort. This method will
remove additional surface matrix off
the paver which may in turn change the
appearance and finish of the exposed
aggregate surface.
This method of cleaning is to be undertaken
by a qualified, licenced expert only.
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09
maintenance
and restoration
9.1 Cleaning and Maintenance of Stonework
All stonework is generally best cleaned of normal dust

Cleaning frequency and methods are best trialed, and

build up using warm water and a mild detergent on a

set to suit individual situations depending on surface

regular basis.

finish, volume of traffic and intensity of residue build up.

9.2 Test Cleaning
For internal polished and honed surface finishes, our

and other outdoor influences. External paving can also

suggestion is to clean the paving surface with a damp mop

benefit from a mild acid wash to remove any excessive

and mild detergent which does not require excessive

dirt build up.

rinsing. The use of this type of detergent will help to inhibit
any build up and help avoid surface yellowing over time.

We recommend that you use a qualified cleaning contractor
with relevant experience when attempting any acid

The same principles apply for internal exfoliated paving

washing of natural stone. This process can be very harsh

although the frequency of mopping should be less frequent.

and can have a negative effect on the finished stone surface

The rougher surface texture will also require the use of a

if not completed correctly. Care should also be taken to

vacuum using a soft pliable brush fitting to ensure the

avoid damage to glass, aluminum or other surrounding

maximum amount of grime and deleterious surface soiling

fittings in the vicinity of the pavement from the acid

is removed from the paving face.

solution as well as following proper ventilation and
standard safety procedures when using any acid solutions.

External paving should be cleaned using the same
principles as above and also on a regular basis. Due to the
more harsh external effects that are prevalent in these

NOTE:

external areas you will be required to use a higher than

Acid washing should not be completed where silicon

normal water pressure along with a mild detergent.

jointing exists as it will cause degradation to the

Frequency of cleaning will ultimately be determined over

joints over time.

time and will be affected by such things as traffic volume
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9.3 Wall Cladding
Internal vertical wall cladding, irrespective of finish, should

External cladding should only require dusting off, or in the

only need dusting to remove any surface atmospheric

case of grime build up on exfoliated surfaces, a wash down

build-up.

using high pressure water.

9.4 Sealing
If soiling of a floor becomes excessive, then consideration
should be given to sealing the area in question. Care should

NOTE:

be taken in this regard as many sealants can alter surface

We recommend the use of a suitably qualified

texture, colour and slip resistance, and may also cause

professional cleaning and sealing company
when considering sealing any natural stone.

“tracking” (heavy traffic paths can become obvious over

The use of incorrect sealing products or

time). In this instance prospective sealants should be tested

application methods may compromise the

by application on a thoroughly cleaned floor in a high traffic

stability of natural stone.

area and not throughout the building (i.e. at main
entrance). Full coverage sealant should only be applied
once a satisfactory result has been obtained.

9.5 Stain Removal
Should the paving become stained there are various

However, if a stain is not easily removed please consult

methods that may be used to assist in their removal.

your stone supplier or cleaning professional for advice

Attached is a guide on stain removal which has been

or assistance.

compiled to assist in the removal of particular types of
stains. This should be referred to first.

9.6 Guideline to removing Stains
Marble and natural stone are porous materials. The most

products but is most often a powdered whiting and

successful way to remove staining is to endeavour to

hydrogen peroxide mix or a chemical reducing agent -

reverse the original staining process. The easiest method

depending on the nature of the stain. Whiting is available

for attempting this is to try to absorb the staining material

in most paint stores. The poultice should be made and

into another material. This other material is referred to

applied as described for removal of each particular

as a ‘poultice’. A poultice can be made from many varied
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9.7 Poulticing
Some of the more common poulticing materials and

Clays and diatomaceous earth are usually the best. Do

powders are:

not use whiting or iron type clays such as Fullers Earth
with acidic chemicals. A chemical reaction will occur,

POULTICING MATERIALS
•

Cotton Balls

•

Paper Towels

•

Gauze Pads.

POULTICING POWDERS
•

Clays (Attapulgite, Kaolin, Fullers Earth)

•

Talc

•

Chalk

•

Sepiolite (Hydrous Magnesium Silicate

•

Diatomaceous Earth

•

Methyl Cellulose

cancelling the effect of the poultice. Many stains are
so deeply imbedded that the poultice alone will not be
completely effective. A chemical solution will need to
be added to the poultice to dilute and/or react with the
stain. When the poultice and chemical is absorbed into
the stone, the chemical reacts with the stain and is reabsorbed into the poultice powder material.

9.8 Stain Removal Chemicals
How to select the correct chemical for a given stain?

1. OIL

BASED STAINS
Grease, tar, cooking oil and food stains

Firstly, you will need to identify the stain type. Once it
is known you should refer to the stain removal guide for
the appropriate chemical to apply. If the origin of the

2. ORGANIC STAINS

stain is unknown, you will need to begin some sample

Coffee, tea fruit, tobacco, cosmetics,

testing. The colour of the stain may help to identify the

bark or leaf litter

cause. (i.e Dark brown stains may have been caused by
iron (rust) stains). The shape or pattern of the stain may

3. METAL STAINS

also be helpful.
If, after thorough investigation you are unable to
identify the stain origin, you will need to perform some

Iron (rust) copper, bronze etc.
4. BIOLOGICAL STAINS
Algae, mildew, etc

on site patch tests.
Most common stains may be classified into one of the
following categories:

5. INK STAINS
Magic marker, pen, ink etc.
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9.9 Applying the Poultice
Once the stain is identified, please follow the steps

Allow the poultice to dry thoroughly. The drying of the

shown below.

poultice is what draws the stain from the stone into the

1. 	Wet the stained area with distilled water. Prewetting fills the pores of the stone with water isolating the stain and accelerating the removal by
the chemical.
2. 	Prepare the poultice. If powder is to be used, premix the powder and the chemical of choice into a
thick paste.
	If a paper poultice is to be used - soak the paper in
the chemical. Lift the paper out of the chemical and
allow it to drain until it stops dripping.

poultice material. If the poultice is not allowed to dry,
the stain may not be removed effectively. Drying should
normally take from 24 to 48 hours.
Remove the poultice from the stain. Rinse with distilled
water and buff dry with a soft cloth. If the stain is not
removed, apply the poultice again. It may take several
applications for difficult stains.
Be aware that some chemicals may etch marble
surfaces. If this occurs, apply polishing powder and buff
with a piece of burlap to restore the shine.

3. 	Apply the poultice to the stain - being careful
not to spill any on the non stained areas. Apply

NOTE:

approximately 3mm thick overlapping the stain

If the problem is serious in nature or too large

area by about 10mm all round.

in size, please consult a professional cleaning
contractor or your stone supplier.

4. 	Cover the poultice with a plastic film. Tape the
plastic down to seal the edges.
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9.10 Troubleshooting
All suggestions listed below are in order, with the gentlest remedy listed first and the most severe last. All the chemical
solutions mentioned, can be purchased at most hardware stores or from larger marble supply distributors.

Problem

Solution

Poultice with one of the following:
IRON STAINS
(Rust)

a) Sodium citrate and glycerin
b) Ammonium Oxalate
c) Oxalic Acid
d) Orthophosphoric Acid and Sodium Salt of EDTA in water
e) Dilute Hydrofluoric Acid
f) Cannot be removed, is part of the stone

Poultice with one of the following:
INK

a) Light colored marbles only use Bleach or Hydrogen Peroxide
b) Dark marbles use Lacquer Thinner or Acetone.
c) Methyl Chloride

OIL BASED STAINS
(grease, cooking oil tar,
food stains etc).

Clean with:
a) Scouring Powder with Bleach
b) Household Detergent
c) Ammonia
d) Mineral spirits
e) Methyl Chloride

ORGANIC STAINS
(Paper, tea, coffee, fruit,
bark and leaf litter)

EFFLORESENCE

COPPER STAINS

BIOLOGICAL STAINS
(Algae, moss fungi, mildew)

a) P
 our Hydrogen Peroxide 35% directly on stain and add a few drops
of ammonia. Leave until bubbling stops.
b) Repeat above add poultice
c) Acetone or Toluene or Xylene

Polutice with:
Distilled water

Poultice with
Ammonium Chloride or Ammonium Hydroxide

Clean with:
a) Dilute ammonia or Bleach
b) Hydrogen Peroxide or Sodium Hypochlorite
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Problem

Solution

WAX
(Acrylic yellowing coatings)

Clean with:
a) Alkaline Stripper

URETHANE COATINGS.

2) Methyl Chloride or Grinding

CRYSTALLIZATION COATINGS

a) Strip with Oxalic Acid Based Stripper
b) Grind off

PAINT

a) Alkaline Paint Remover
b) Methyl Chloride

GROUT AND THIN SET RESIDUE

a) Scrub with neutral cleaner and red pad
b) Re-hone

SCRATCHES

a) Re-polish
b) Re-hone

STREAKING

a) Buff with felt pad- dry
b) Steel wool-dry or Re polish

WATER SPOTS AND RINGS

a) Buff with dry Steel wool
b) Re-polish or re-hone
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10
effloresence on
masonry and pavers
The following explanation and opinions are supplied to give general information on the
phenomenon of efflorescence.Professional advise must be obtained before attempting
to identify or treat any concrete units that may exhibit signs of efflorescence.

The phenomenon of efflorescence on concrete surfaces is

Although a great deal of work has been done investigating

familiar to anyone involved in some way or another in the

the phenomenon of efflorescence, there is still no effective

working or use of concrete and concrete products.

additive that can be used by concrete manufacturers to
prevent the formation of efflorescence on finished

The white deposits which, under certain conditions can

concrete products.

stubbornly remain where they form for a very long period
of time, impair the appearance not only of concrete paving

Agreement has however been reached to a large extent by

units, but many other exposed concrete surfaces.

researchers worldwide, on the mechanism behind the
formation of efflorescence, which at least makes it possible

It is a particular nuisance where attempts have been made

to take certain measures to restrict its formation to a

to render the concrete more attractive by colouring it with

large extent.

in organic pigments.
The following section will therefore deal with the
Although it is now generally acknowledged that the

mechanism behind its formation and explain the

addition of such pigments can neither promote nor hinder

precautions that can be taken as a result.

the appearance of efflorescence. The whitish deposit is
naturally much more striking and upsetting to the eye on
coloured surfaces than it is on uncoloured grey concrete.

10.1 The Formation of Effloresence
Analysis of the white deposits on the surface of concrete

Only very rarely will the deposits be of other salts, as these

indicates that in the majority of cases, it consists

are usually soluble in water, and are therefore washed off

predominantly of calcium carbonate (CaCO3), which is

very rapidly by rain etc. The presence of this calcium

insoluble in water.

carbonate can be explained as follows:
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1. 	Whilst the concrete is hardening (that is, during the

5. 	This kind of efflorescence, which is actually formed

reaction of the cement with the mixing water) not only

during the curing of concrete, is known as, “primary

are familiar calcium hydrosilicates formed but, at the

efflorescence” and usually covers the concrete unit in

same time, considerable amounts of calcium

a uniform and closed layer. In extreme cases it may

hydroxide (Ca (OH)2) are emitted.

appear to alter the colouring of the affected
concrete unit.

2.	This unavoidable by-product of the hydration process
of cement, being a relatively soluble substance,
dissolves in the excess water that is always present in

6. 	As we know, the curing of concrete occurs over
a long period extending over several weeks and

wet-cast concrete.

longer.As a result of this curing process, fresh
calcium hydroxide is constantly being released

3.	During the drying or curing phase of concrete, this

inside the concrete unit during this period. Hence,

excess water mixture, which is actually a calcium

even if primary efflorescence can be avoided in

hydroxide solution, migrates to the surface of the

the initial concrete mix, renewed penetration of

paving or concrete unit, where it evaporates. However,

water, (ie a wet/dry cycle) into the concrete unit

since only the water can evaporate, the entrained

can and will dissolve this calcium hydroxide, and

calcium hydroxide remains behind on the surface of

again transport it to the surface in the same way
as described above.

the concrete unit.
4.	Here, there is a very rapid carbonation of the

7. 	This type of efflorescence, which is frequently caused
by rain or condensation on the concrete unit, is

hydroxide in which the latter is converted through the

known as “secondary efflorescence”. It usually differs

absorption of carbon dioxide (CO2) from the

from primary efflorescence in that it occurs very

atmosphere into water-insoluble calcium carbonate,

locally, and does not manifest itself evenly over the

which we find again in the chemical analysis of this

concrete unit.

efflorescence: Ca (OH)2+ CO2= CaCO3+ H20.

10.2 The Prevention of Effloresence
As yet, there is no concrete additive known to prevent

This makes it necessary to have the mix as dry as

the calcium hydroxide from migrating to the surface of

possible at the time of pouring.

concrete units.
Naturally, this may conflict with demands placed on
Thus, as there is no direct cure, the only action that can

the workability of the concrete but attempts should

be taken, is to consider the direct causes of primary and

be made under all circumstances to keep to the lower

secondary efflorescence, and act accordingly to limit

limits when adding water.

the effect.
A second method of preventing primary efflorescence
The more excess water there is in the mix that may be

is to try and make the chemical reaction of

allowed to migrate to the surface after be initial concrete

carbonisation, as described earlier, take place below

set, the greater the risk of primary efflorescence.

the surface of the concrete unit in question.
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In this way, the calcium hydroxide is converted into an

together and evaporating excess water condenses on

insoluble state on the inside of the unit, and thus forms

the face of the units. For this reason, wherever possible,

a barrier, preventing or limiting further deposition of

concrete paving units should be stacked with a space

the calcium hydroxide on the unit’s surface.

between them so that evaporating water can escape
freely between the slabs.

In practice, this can only be achieved by slowing down
the curing or drying process, such that it is made easier

Should it not be possible to slow down the drying in this

for the carbon dioxide in the air to penetrate into the

way, the products should be kept inside the building or

concrete unit where it can react with the dissolved

under protection until completely dry.

calcium hydroxide into a insoluble carbonate before it
reaches the surface.
A second preventive measure is to ensure that the
concrete units in question dry out as slowly as possible.
This is best achieved by making sure that the humidity
of the surrounding air is as high as possible.
Closed curing chambers are particularly suitable for this.
However, it is often sufficient enough simply to cover
the concrete elements with plastic sheeting allowing the
humidity that is generated during the hydration/curing
process to be captured and increased rapidly during the
first few days of curing.
It is however, important when adopting this process,
to avoid moisture condensation on the paving units.
Contamination of the concrete in question by this
condensate can lead to severe secondary efflorescence.
Efflorescence of this kind also frequently occurs when
freshly made concrete units are stacked too close

In other words, place them outdoors as late as possible
after the initial curing process has occurred.
Freshly manufactured concrete units can dry out very
quickly in the open air due to direct sunshine and/or
wind passing over their surfaces, and this may also lead
to severe efflorescence on the unit surfaces.
Even when stored in a building, draughts should
therefore be prevented in an effort to minimise the
likelihood of this occurring.
There is very little that can be done to prevent
secondary efflorescence which occurs long after the
material has been made.
It is important therefore to choose a method of
manufacture, such as wet-cast pouring to achieve
good compaction of the material utilising selected and
suitably graded aggregates with good consistency. In
this way a denser concrete unit is guaranteed which will
prove more difficult to penetrate by moisture and thus
limit the potential to develop efflorescence long term.

10.3 Eliminating Effloresence
By closely observing the precautions mentioned above,

In situations where paving units have already been laid,

it is generally possible to prevent, to a large extent, the

this can be done by lightly shotblasting or sandblasting the

occurrence of efflorescence.

units insitu.

In some cases, where this has not been succeeded despite
taking the necessary care, or where severe secondary
efflorescence has appeared over the course of time, it may

In this way a thin layer of concrete from the surface can
be removed to expose the clean uncontaminated concrete
below the surface.

be possible to remove lime deposits.
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This process is however very difficult to control and

slightly darkened appearance of the colour may eventuate.

not generally recommended as it does in fact erode the

This change in colour is more likely to be as a result of the

surface of the concrete, which in the case of a non-exposed

removal of the light (white) efflorescence on the surface,

aggregate type product, would be unacceptable. An

rather than a change of the inorganic pigment. However,

alternate technique, but again very difficult to control, is to

in most cases, even if no attempt is made to remove the

wash the surface of the pavement in question with a dilute

efflorescence, it is more than likely that it will disperse after

mixture of hydrochloric acid.

a period of time in line with the chemical reaction: CaCO3+
CO2+ H20 = Ca(HCO3)2

The process here is firstly to thoroughly wet the paving
area in question with clear fresh water and ensure that it is
totally saturated.
In this way the pores of the concrete fill up with water
which prevents the mild acid solution from penetrating too
deeply into the stone and causing additional efflorescence
in the form of water-soluble salts.
Then apply a dilute solution of water to hydrochloric
acid (15 parts water to 1 part acid) to the paving surface
preferably brushing at the same time.
After being allowed to take effect for approximately
10 seconds, rinse off the acid wash with plenty of clear
fresh water.

In other words, soluble calcium hydrogen carbonate is
gradually formed from the insoluble calcium carbonate
under the continued influence of carbon dioxide and water,
and this calcium hydrogen carbonate is easily washed away
with rainwater.
Depending on weather conditions, this process may
however take up to two years to complete. It must be noted
that efflorescence may also be attributed to the material on
which the concrete units are in contact with, particularly in
the case of the concrete segmental paving.
Concrete paving is usually laid on a bedding of sand, and
naturally occurring salts within the bedding sand can and
will, through the action of capillarity migrate to the surface
of the paving and be deposited on the face of the unit.

With this acid treatment, just as with sandblasting or shot
blasting, a thin layer of the concrete paving surface is

Additionally, when paving units are laid on a bed of

removed, thus appearance of the paving in question can be

concrete mortar, calcium hydroxide emitted from the

changed if not carefully controlled.

curing mortar bed can migrate through the paving surface.

It must be pointed out that the in organic pigments suitable

The process and types of efflorescence are exactly as

for the colouring of concrete will survive the effects of a

detailed previously and if required, will need treating

light controlled acid wash without damage, although a

as described.

10.4 Summary
Efflorescence can be described as a “passing nuisance”.

Efflorescence should be seen for what it is, a sign of life

Invariably, these unsightly deposits will be blamed on the

from a product made of natural, raw materials.

concrete manufacturer, unjustifiably in most cases because
this so-called efflorescence is a natural phenomenon.
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11
salt attack on
UrbanStone masonry
When concrete is repeatedly wetted by a salt water

Evaporation of the pure water in this instance will again

solution, with alternate periods of drying during which

leave behind salt crystals, which when re-wetted, can

pure water evaporates, some of the salts dissolved in

and will cause degradation of the surface.

the salt water solution are left behind in the form of
crystals, (mainly sulfates) in the concrete pores and
surface of the concrete unit.
These crystals re-hydrate and grow upon subsequent
wetting, and thereby exert an expansive force on the
surrounding hardened cement paste within the concrete
unit when this growth occurs.

Salt attack can extend to a depth of several millimetres
within the paving unit. Hardened cement paste and the
embedded fine aggregate particles are removed, leaving
behind protruding coarse aggregate particles.
With time these particles become loosened, thereby
exposing more hardened cement paste which,
in turn, becomes liable to salt attack and the process

This expansive force is greatly amplified by the ability of

continues until such time as the wetting and drying

the salt crystal to grow rapidly to many many times its

cycle is stopped.

original crystal dimension upon wetting.

It should also be noted that, unless the aggregate is

This rapid growth causes the concrete paste

dense and has a very low absorption, the aggregate itself

surrounding the crystal to “burst”, exposing the

is also liable to damage.

aggregate in the concrete masonry unit.

Because the attack of concrete by salt solutions is

Such progressive surface weathering, commonly known

physical in nature, the type of cement used is of little

as salt attack, occurs in particular when the ambient

importance per se but, to ensure low permeability

temperature is high and in isolation is strong so that

of the surface zone of concrete, the choice of concrete

drying occurs rapidly in the pores of the concrete over

mix is critical.

some depth from the concrete paving surface.

Good mix design, utilising high quality material to

Thus, intermittently wetted surfaces are vulnerable, as

ensure a very dense cement paste mix is achieved,

are areas of paving around a salt water swimming pool

is paramount in reducing the risk of salt attack.

particularly in the splash zone.

Wet-cast concrete paving units, as produced by

Horizontal or inclined paving surfaces are particularly

UrbanStone, are thus very resistant to salt attack

prone to salt attack, and so are surfaces wetted

although, as can be seen from the test certificates,

repeatedly but not at short intervals so that thorough

there will be an effect on the product when subjected

drying can take place.

to ‘severe salt attack situations’ as determined by the

Salt water can also rise by absorption or

current standard.

capillary action.
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WE ARE
Brickworks

Brickworks Building Products is one of Australia’s largest and most diverse
building material manufacturers. Under the Brickworks Building Products umbrella
are some of Australia’s best known building materials brands. Our products
include bricks, pavers, masonry blocks, retaining wall systems, precast concrete panels,
concrete and terracotta roof tiles, timber products, terracotta façades
and specialised building systems.
With a broad product portfolio and manufacturing and sales facilities
across Australia, Brickworks Building Products is uniquely placed to service
the demands of the building industry.
With over 1,200 staff across Australia and New Zealand, we pride ourselves on our
commitment to product, service excellence and our leadership position.

www.urbanstone.com.au | 1800 URBANSTONE
follow brickworks building products on

A brand of

Proud Supporters

Urbanstone is part of the Brickworks Group
The product images in our brochures give a general indication of colour for your preliminary selection.
We also recommend you view current product samples before making your final decision.
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