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1. Foreword

1.1

1.2

1.3

1.4

1.5

1.6

Interim Advice Notes (IANs) may be issued by Ashghal from time to time. They define
specific requirements for works on Ashghal projects only, subject to any specific
implementation instructions contained within each IAN.

Whilst IANs shall be read in conjunction with the Qatar Highway Design Manual (QHDM),
the Qatar Traffic Manual (QTM) and the Qatar Construction Specifications (QCS), and may
incorporate amendments or additions to these documents, they are not official updates to
the QHDM, QTM, QCS or any other standards.

Ashghal directs which IANs shall be applied to its projects on a case by case basi re it
is agreed that the guidance contained within a particular IAN is not to be mcor;% on a
particular project (e.g. physical constraints make implementation prohibitive i s of land
use, cost impact or time delay), a departure from standard shall be for by the
relevant Consultant / Contractor. %

IANs are generally based on international standards and mdust practlce and may
include modifications to such standards in order to suit Qatar ¢ Their purpose is to
fill gaps in existing Qatar standards where relevant guidan %’mssmg and/or provide
higher standards in line with current, international best pra é

The IANs specify Ashghal’s requirements in the interim ch time as the current Qatar
standards (such as QHDM, QTM, etc.) are up .~ These requirements may be
incorporated into future updates of the QHDM, r QCS, however this cannot be
guaranteed. Therefore, third parties who are nokengayed on Ashghal projects make use of
Ashghal IANs at their own risk. $~

All IANs are owned, controlled and updat necessary by Ashghal. All technical queries
relating to IANs should be directed toNEshghal’'s Manager of the Design Department,
Infrastructure Affairs.

Signed on behalf of Design De%ment:

A\O((/
O

N

Abdull@% A A Mohd

Acti

ger of Roads & Drainage Networks Design

Degi anagement (Roads Section)
P Works Authority

s | Tel: 44950653
I Fax: 44950666
P.0.Box 22188 Doha - Qatar

HEHWHII Email:aahin@ashghal.gov.qa

il s e -

http://www.ashghal.gov.ga

Qatar Deserves The Best
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2. Ashghal Interim Advice Note (IAN) — Feedback Form

Ashghal IANs represent the product of consideration of international standards and best practice
against what would work most appropriately for Qatar. However, it is possible that not all issues
have been considered, or that there are errors or inconsistencies in an IAN.

If you identify any such issues, it would be appreciated if you could let us know so that amendments
can be incorporated into the next revision. Similarly, we would be pleased to receive any general
comments you may wish to make. Please use the form below for noting any items that you wish to
raise.

Please complete all fields necessary to identify the relevant item

IAN title:

IAN number: Appendix letter: % N
Page number: Table number: |\
Paragraph number: Figure number:

Description comment: 3‘/

Please continue on a separate sheet iﬁ@ d:
Your name and contact details (optional):

Name: A\ Telephone:
Organisation: 1 Email:

Position: A\~ Address:

)
Please email the compform to:
O

\
Abdulla Ahil\@bhd

Acting %ﬁ of Roads and Drainage Networks Design
S

Desi gement
(R ction)
Works Authority

aahin@ashghal.gov.ga

We cannot acknowledge every response, but we thank you for contributions. Those contributions
which bring new issues to our attention will ensure that the IANs will continue to assist in improving
quality on Ashghal’s infrastructure projects.
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3 Introduction
3.1 This Interim Advice Note takes immediate effect and shall be read in conjunction with:

o QCS 2010 — Qatar Construction Specifications 2010

¢ |AN 011 — Cycleway Design Guidelines

¢ |AN 016 — Pavement Design Guidelines

¢ AN 019 — Amendments to Sections 5 and 6 of QCS 2010

o AN 028 — Specification for Waterproofing of Concrete Decks on Highway Structures

4 Withdrawn / Amended Standard A

4.1 No particular standard is withdrawn. However, in the event of conflicts betwe % above
listed IANs or any other standard, this IAN 021 shall take precedence with ct to the
design of cycleway and footway pavements.

5 Implementation

5.1 This IAN shall be implemented with immediate effect on projects@gigws:

» All Ashghal infrastructure projects in design stage
» All Ashghal infrastructure projects in tender stage O

Consultant and Contractor and the implications oNgdoption of this Interim Advice Note
discussed with the respective Ashghal Project ager. This shall include an assessment
on the current design to determine whether i lies with this Interim Advice Note and the
practicalities of modifying the design and c ion in order to achieve compliance.

5.2  Ashghal infrastructure projects in construction stagq e reviewed by the Supervision

5.3 The only exceptions are:
» Projects already in constructj ere a significant portion of construction and
procurement has already and design modification would not be economic or

o}
practicable. {
54 If in doubt, Consultants / trattors should seek guidance from their respective Ashghal
Project Manager or de Programme Management Consultant (PMC) on a scheme

specific basis. A\
6 Disclaimer

6.1 This Interi
applicatign

%e Note and its recommendations or directions have been provided for
shghal’s infrastructure projects within Qatar only and they are not warranted
or use on other roads, highways or infrastructure with Qatar or elsewhere.
third party, consultant or contractor choose to adopt this Interim Advice Note for
s other than Ashghal’s infrastructure projects, they shall do so at their own risk.
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1. Application

This document is intended to provide guidelines for the proper structural design and
construction of pavements for cycleways and footways as well as other recreational
paths and trails, constructed on behalf of Ashghal. This supplementary IAN 021 must be
read in conjunction with

QCS 2010 - Qatar National Construction Specification 2010 \/
IAN 011 - Cycleway Design Guideline %
IAN 016 - Pavement Design Guidelines

IAN 019 - Pavement amendments to QCS2010 and relevant parts of

IAN 028 - Specification for Waterproofing of Concrete Decks on Hi % Structures

In the event of conflicts between these documents, this IAN 02 s(aﬂtake precedence
with respect to cycleway and footpath pavements.

It is intended that the recommendation in this guideli @followed on all Ashghal
infrastructure projects unless otherwise directed by th meer.

When documenting the design, project specifi
traditional design, bid and build contract (
applicability of the recommendations in this gt
Ashghal accordingly.

cifications and drawings for a
, the designer shall consider the
e to the particular project and advise

Similarly when a design for a deS|g 2 build contract (D&B) is being documented, the
recommendations in these guid hall be adopted unless otherwise approved by
the Engineer. Also in a D& tract words within this IAN 21 such as “should”,
“desirable”, and ° recommend%shall mean “must” or “shall” unless otherwise notified

by the Englneer (AshghaK

2. Objecti@

The main ot@ve of cycleway and footway pavements is to provide cyclists, joggers,

walkers other users with a smooth, comfortable and safe surface. This can be

acco by applying these guidelines for pavement design to control the
r%ss durability, skid resistance and all weather wear resistance.

@e guidelines have been prepared considering various practices available in Qatar

cycleway and footway pavements and asphalt mix designs locally and
internationally.
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3. Definition

PMB = Polymer Modified Bitumen as per IAN 019

VE = Value Engineering as outlined in the guideline procedure
(DXW-GENL-0000-PE-KBR-0007)

4. Design Concept !

4.1 General N/

Cycleway and footway pavement structures are designed in a similar @ as road
pavements, using the same design method. The AASHTO design guide ¢ e used as the
main reference to design cycleway and footway pavement structures& same way as
highway pavement structures, with the noticeable difference thgt loading levels and
consequent pavement layer thicknesses would be significantly di

The surface of the pavement must be smooth, hard and le. A smooth and hard

surface will provide good rideability, lower energy requip , and with an appropriate
cycleway alignment will provide for safety and comfor&n surfaces must be avoided

as they usually affect cyclists’ control negatively andCan cause an uncomfortable and

potentially unsafe ride. ?\
4.2 Design Factors Q$

Cycleway and footway pavement desi ontrolled by many factors. It is a function of
vehicle characteristics, design % ding, subgrade strength and the prevailing

environmental conditions. The pri iteria governing cycleway and footway pavement
structures are safety, stability, ’w@b ity to support the wheel loads and longevity.

addressed in the prelimiQaky ¥esign and detailing stages. These factors, in conjunction with

The existing terrain, env'SG,ant, climate, drainage and pavement loading need to be
sub-grade characteri ill affect the design thickness of the pavement as well as the
design of the asph ure

Asphalt pave, are preferred for cycleways as they provide userfriendly, cost effective,
long lastin es and in general provide the public a surface which is smooth, quiet and
safe.

Inte ing block paving is the preferred surface for pedestrian only pavements.

C%eways and footpaths must also be designed to accommodate occasional use by
vehicles for using the path to access to areas needing maintenance. It is expected that the
maximum loading on cycleways and footways results from construction and maintenance
equipment and other motorized vehicles that may use or cross the cycleway and footway.
In all cases, the pavement shall be designed to withstand all types of stresses and loadings
from cycles, construction equipment, maintenance vehicles and weathering.
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The pavement shall be designed to resist, not only the light loading from narrow bicycle
tyres, but also the loading from a relatively larger size vehicle such as pickups and small
trucks used for construction and maintenance. Consequently the load of these vehicles is
more critical in cycleway and footway pavement design than the loading and stresses
caused by bicycles.

As the loading on cycleway pavements is typically very light, asphalt surfaces are not
worked and this can lead to deterioration of the surface due to environmental factors. To
reduce this impact, Polymer Modified Bitumen or painted bitumen surfaces are to be uséd.

5. Design Methods é\/

It is recognized that pavement designs for cycleways and footways should, b sed upon
the traffic, soil strength and environmental factors.

AASHTO 1993 provides guidelines on the level of loading and l@equired pavement
structure for low volume and low loading roads. @

In this guideline the pavement design for cycleways or fo t@ are considered the same

as they both serve as low volume and low loading pat AASHTO 1993 guidelines
have generally been followed. Q

6. Cycleway and Footway Pave Rt'lypes

Pavement for cycleways and footways can b&g€onstructed using one of the following types:

e Asphalt surfaced pavement

e Concrete surfaced pavement O

e Interlock paver block pave

e Coloured Asphalt pavement
For Ashghal infrastructure prgjfefs,asphalt surfaced pavements are recommended. Only in
limited or special circumstaRces should concrete surfaced pavements or interlock paver
block pavements be us g@r further clarification in this regard, advice should be sought
from the Engineer (B n a project-by-project basis. However, guidance on concrete
surfaced pavement terlock paver block pavements can be found in Appendices A and
B respectivel

y.
6.1 Aszé;ﬁurfaces

Asph %ﬁhe most common type of material that is used primarily as a surfacing for
cycleways and footways. It usually comprises a range of sizes of mineral aggregate,
b@n and air that is mixed, placed and compacted whilst hot. Typical aggregate sizes
used for cycleway and footway asphalt surface mixtures may include 5, 7, 10, 12.5 and 14
mm.

In Qatar, cycleways, footways and recreational paths should be constructed using
uncoloured asphalt mixes with a Nominal Maximum Aggregate Size of 12.5mm or 14mm.
The gradation and material specifications for each mix are described in detail in Section
11.5.2 of this document. Asphalt pavements shall be Polymer Modified Bitumen (PMB) as
per section 11.5.1.
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Fine aggregate used in the asphalt mix of cycleways and footways shall consist of crushed
hard durable rock and shall be of such gradation that when combined with other aggregates
in proper proportions, the resultant mixture will meet the required gradation.

Coarse aggregate shall consist of crushed natural stones and gravel. Crushed particles
shall be cubic and angular in shape and shall not be thin, flaky or elongated. The gradation
shall be such that when combined with other aggregates the resultant mixture will meet the

required gradation described in detail in Section 11.5.2 of this document. !
The use of Wadi, beach or dune sand for asphalt works is not permitted. Unless tted
elsewhere in the contract, the aggregate type for wearing, intermediate, and courses,

if any, shall be Gabbro, a coarse-grained, intrusive igneous rock.

Limestone aggregate, which is available in large quantities in Qatar, a %cled concrete
aggregate can also be used in the asphalt surface mixes provided it @t the specification
outlined in Table 5 of this document (Section 11.5.2).

Asphalt wearing course mix design, material specifications @éting procedures shall be
as described in Section 11.5.2 of this document.

Wherever the asphalt pavement includes Asphalt InterfRgdiate and Asphalt Base courses,
the specifications of the material and asphalt mi Il be as outlined in Qatar National
Construction Specifications QCS 2010, Sect@ Part 5 - Asphalt works and Interim
Advice Note (IAN) 019 - Amendments to QC , Section 6: Part 5 - Asphalt works.

Subgrade, road subbase and road base%orial specifications and testing procedures shall
be as described in Qatar National ction Specifications QCS 2010 and IAN 019 -
Amendments to QCS 2010, SectioQ: rt 3 - Earthworks and Part 4 - Unbound pavement

material. %

The finer the size, the m ﬁ%?dl ed the asphalt surface is in terms of texture. Larger size
mixes have higher stabili shear strength than small size mixes. As the cycleways and
footways are not su to high level of stresses and loading, smaller size mixes are
recommended to b for the surfacing of the cycleway and footway pavement as it can
be laid in thinneglift§ and they are generally easier to hand place and compact and obtain
an even and @h finish.

If heavy, adings are expected to use or frequently cross the cycleways and footways,
then size mixes are recommended. More details on material specifications and
pe@ t layers thickness are presented in Section 11.

6> Concrete Surfaces

Concrete pavements for cycleways and footways should only be used in special situations
and direction is to be sought from the Engineer (PMC) before concrete pavements are
used. Concrete mix usually comprises a homogeneous mixture of cement, water and
granular material (fine, and course aggregate in addition to sand). Chemical admixtures can
also be added to retard set, reduce water or for air entrainment.
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Limestone aggregate and recycled concrete aggregate can also be used in concrete
surface mixes provided that it meets the required specifications.

The recommended nominal maximum size of aggregate used in cycleway and footway
concrete mixes should be 20mm. More details on material specifications and pavement
layers thickness are presented in Appendix A.

6.3 Concrete Block Pavers (Interlock) A
mm

Concrete block pavers are paving units made of concrete of 60mm, 80mm
standard thickness. They are often selected for aesthetic purposes and u@ ainly in
recreational areas subjected to heavy foot traffic.

Over weak subgrade, these block pavers require good quality subbasé@rial to provide
adequate strength as they are small in size and are not bonded to(adjoining units. These
pavers can be designed and laid with interlock in both directions.

Structurally, these pavers are placed over one or more unb ranular layer, ranging in
thickness from 150mm to 250mm depending on subgrad th, general use and traffic.

A layer of bedding sand varying between 25mm to Ong in thickness is used to achieve a
smooth and level surface. Jointing sand of a ce dation is used to assist creating a
good frictional bonding mechanism between th ock pavers.

More details on material specifications vement layer thickness related to concrete
block pavers are presented in Appendi

6.4 Coloured Asphalt Panent

The colouring of the pave rface can be achieved through the use of oxides and
pigments added to the to ix. A limited range of colours can be used in cycleway and

footway surfacing.

Methods used to @coloured pavement include adding synthetic binder and oxide
colourings to th iX through the batch plant. This method requires a thorough cleaning
and preparatiQ the equipment. Alternatively, standard black asphalt binder is coloured
with very dosage of oxide to produce a limited range of colours. Both methods are

e use of a compatible aggregate colour. More guidance on this technology

assiste
can b& ht from the material supplier.

@ed pavement is estimated to cost 3 to 4 times more than conventional asphalt
mixture. The use of coloured pavement shall be carefully decided upon and it shall only be
used in very limited or special circumstances such as distinguishing adjacent different
surface functions, changed conditions or surroundings, safety issues or landscaping
impacts. Direction must be sought from the Engineer (PMC) if it is to be used. In particular,
it should be noted that off-road cycleways and footways shall not be coloured unless at the
specific direction of the Engineer (PMC).
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Where coloured pavement is to be applied, as general guidance, it is recommended that
coloured pigments are to be used with conventional mix using asphalt binder 60/70 Pen or
overlay application for ornamental purposes.

Asphalt surface paved with PMB mix shall not include coloured pigments and only road
marking shall be used.

All colours shall be Ultraviolet (UV) stable and shall exhibit no discolouring or colour change
for at least 10 years (see coating specification in Appendix C of this document). %?r
coating material of different specifications can also be used subjected to the approval ofhe
Engineer (PMC). Should other coating material be used, the same guarantee pe\\ﬁf 10
years is required. g

Red Sand Asphalt carpet mix can also be used for the same purpose on %eways subject
to the approval of the Engineer (PMC). More Guidance on this tech gy=Can be sought
from the material supplier.

7. Benefits of Using Asphalt Pavement g’

Factors that should be considered for selecting the pref@@pavement type may include
the following:

7.1 Client and User Preference ?“

Most joggers and cyclists prefer asphalt s&&fécing as it is a softer surface compared to
concrete or interlock pavers. Furthermog€)asphalt surfaced pavements provide a smooth,
relatively flexible and joint free surfac

7.2 Constructability Q/Q

It is easier and more practjcal tp ‘Construct asphalt surfaced Pavements in areas of limited
space and where the to o%ﬁsp y is more rugged. Construction time is usually shorter which
in turn reduces man t and supervision costs. IAN 011 includes further details with
regard to the conskﬁ\ of drainage, etc in the selection process of pavement type.

7.3 Cost @
AN

Construgii st for asphalt surfaced pavement is significantly less than the cost of
concr interlock pavements. A well designed and constructed asphalt pavement will
se year design life with minimum periodic maintenance works.

7§b Aesthetics

Construction methods and surface paving techniques for asphalt surfaced pavements allow
the pavement to be constructed to varying slopes sometimes dictated by the topography.

The surface can be constructed using different colours by using coloured polymer pigments
or specifying coloured aggregate, subject to Section 6.4.
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7.5 Maintenance

Proper design and construction of asphalt pavement should require minimum maintenance
effort in the first 10 years. Asphalt pavement can be quickly repaired in case defects occur.
The repair of concrete pavement is very costly especially if differential settlement takes
place.

8. General Guidelines on Cycleway and Fooh&ay

Construction \/
Dé

In principle, for cycleway and footway construction, the following shall be note

e All material specifications shall be according to QCS 2010, IAN Y&Q specifications
outlined in this document.

e Cycleways are to be provided in Asphalt Surfacing unless ise directed by the
Authority (Ashghal) / Engineer. }
e Shared use paths to be provided in Asphalt Surfacing u therwise directed by the

Authority (Ashghal) / Engineer.

e Kerbs and associated foundations shall be used at ges of all cycleways, footways
and shared use paths.

e Geometry of cycleways is to conform to IAN Q Wcleway Design Guidelines.

e Surface evenness shall comply with the 1A - Amendment to QCS 2010 and/or as
outlined in Section 9.2 of this document. Q

9. Cycleway and Footwa@fﬂace Features

9.1 Surface Tolerances Q

The maximum tolerances (59 oves i.e. narrow slot in the surface that could catch a
bicycle wheel, such as etween two concrete slabs, shall be as follows (Reference:

Austroads - Part 6A ( nd Californian Department of Transportation (2006):
a)
e Perpendicul to?a’/el maximum - 20 mm
e Parallel to @ maximum - 12.5 mm
The max olerances for Steps i.e. ridges in the pavement, such as that which might
exist egh the pavement and a concrete gutter or manhole cover, shall be as follows:
-@pendicular to travel maximum - 18 mm
. arallel to travel maximum - 9 mm
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9.2 Surface Evenness

e The Contractor shall test the evenness of surface and other pavement layers to
determine compliance. The results of such tests shall be provided to the Engineer
(PMC) for consent to proceed.

e The Contractor shall use a 3m long straightedge (with a crown template where
necessary) of sturdy and approved design to carry out the checking of the surface
evenness.

e Any layer containing deviations or variations exceeding the tolerances specified here
shall be corrected or removed and replaced in accordance with the instructions oL&e

Engineer (PMC) and to his satisfaction.
e The longitudinal regularity of the surface of various pavement layers for Cycle@gnd

Footways shall be within the relevant limits given in Table 1. O

Paved Surfaces, Base and Subbase Layers of Cycleways and Fo

Ls

Table 1: Evenness and Irregularity Requirements for Aspha@/@ed, Interlock
S

Road Base and Subbase In;ic:gk Asphalt and concrete
Layers of Cycleways Cycleways surfaced *

and Footways and Footways Cycleways and Footways
Irregularity Average IRI value over a 400
(mm) 4 / A7 x metre section < 1.2 m/km.

\ *Where the width of the
Length (m) 300 75 300 | 75 75 cycleways and footways allows
testing for evenness

Number of )
Irregularities 40 18 9 ,&“ 9 2

e Any irregularity is a variation% not less than 4mm or 7mm of the profile of the
cycleway/footway surface measured by a rolling straight edge. No irregularity
exceeding 10mm shall befpegmitted.

e Compliance with Tabl ve shall be tested with a rolling straight edge along any line
or lines parallel to ntre line of the pavement on sections of 300m selected by the
Engineer (PMC her or not it is constructed in shorter lengths. Sections shorter
than 300m form art of a longer pavement shall be assessed using the number of
irregularities 300m length prorated to the nearest whole number. Where the total
length of ent is less than 300m the measurements shall be taken in 75m lengths.

hall also be measured transversely for irregularities at points decided by the

PMC) by a 3m long straight edge placed at right angles to the centre line of the

y / footway. The maximum allowable differences between the pavement surface

e straight edge shall be 4mm.

10. Cycleways and Footways Pavement Design Inputs

10.1 Design Load
The recommended design load for low volume and low load cycleways and footways is 4
tonnes. If the pavement access arrangements are such that heavier loads on the pavement

can occur regularly, then the heavier design loads to account for this must be agreed with
the Engineer (PMC).

PWA IAN 021 Rev A1 Page 15 September 2013



10.2 Pavement Thickness

Determination of pavement layer thicknesses depends largely on the loading imposed on
the cycleways and footways pavement, soil strength and the properties of the
asphalt/concrete mix used in construction.

In general, despite the cycleways and footways are designed for cyclist and joggers and
pedestrian, but still other types of vehicles may have an access to it for various reagons
such as construction, inspection patrols, emergency cars or maintenance vehigles and
small size trucks.

10.3 Subsoil Strength in Qatar O

Soil in Qatar is considered of high strength and a CBR value of 1 ?higher can be
achieved almost everywhere in Qatar. Similar to roads, a geotgdhnigal investigation to
obtain information on soil strength, gradation, organic matters, w. le level, etc shall be
undertaken.

Geotextile material may be used in order to improve vement stability and enhance

Based on the above factors, in particular the soll strer@ yer of base/subbase and/or
the loading capability of the underneath layers.

Stabilization of the subgrade and subbase sq%arlous techniques can be also used in
order to enhance the loading capacity o le "pavement and to minimize the risk of
premature failure due to weak subgrade@ quality material.

10.3.1 Minimum Asphalt La @ickness

For asphalt mixtures with No I aximum Aggregate Size of 14mm, the minimum layer
thickness for asphalt surfac s e 50mm.

For asphalt mixtures mlnal Maximum Aggregate Size of 12.5mm, the minimum layer
thickness for asph ce shall be 40mm.

The Nominal a Aggregate Size is defined as one size larger than the first sieve that
retains mor: \ 0 percent aggregate.

This li
the

Il be modified depending on the nominal maximum size of aggregate used in
mixtures used to pave the cycleways and footways pavement.

.2 Minimum Granular Base Layer Thickness
It is recommended that the minimum thickness for the aggregate base layer be 150mm for

asphalt surfaced pavement. This thickness is required for both structural capacity and for
proper constructability.
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10.3.3 Minimum Granular Subbase Layer Thickness

Subbase layer may be required in areas of poorer quality subgrade material or where high
water table exists. A Geotextile material shall be used in conjunction with this subbase layer
to protect the pavement structure from the effects of moisture changes in case considerable
water table fluctuations.

In case a subbase layer is required, it is recommended that the minimum thickness for the
aggregate subbase layer be 150mm for asphalt surfaced pavement.

To choose the most cost effective pavement layers combination for the cyc@v’and
footways, the Value Engineering (VE) approach shall be used. More guidanc e value
engineering consideration can be found in IAN 16 - Pavement Design Guideli Qatar.

11. Recommended Pavement Structures for éﬁ ways and
Footways

The recommended asphalt surfaced pavement structures f(@ ways and footways are

shown in Table 2 below.

Table 2: Recommended Thickness for Asphalt S

and Footways

O

aced Pavements for Cycleways

Asphalt Surfaced Pavement

Pavement Layer

Cycleways and
Footways in Urban
Areas (Residential,

Cycleways and
Footways in Rural

Cycleways and

Footways -Ornamental

Commercial and Areas
Industrial)
It Wearing Course | 50 mm Polyr% ~ [ 50 mm Polymer 50 mm
Modified By Modified Bitumen (60/70 Bitumen)
(PMB)*(\ (PMB)
N

Asphalt Binder
Course

Surface Coating (as per

the specifications in

A
Asphalt Base \4 200 mm** Appendix B)
Course ?\ only Cycleways
Q\ (specifications as per
A\ QCS 2010)
Granula I‘%&-‘ - -
Base @
Csaﬁ
C@ar 150 mm 150 mm 150 mm
\R ase Layer,
CBR>60%
Subgrade of +300 mm +300 mm +300 mm
CBR>15%

*The nominal maximum size of aggregate in the mix is 14 mm - see asphalt mix design.

is required.

**in case the cycleway is part of the vehicular road pavement - prior approval from the Engineer
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11.1 Subgrade Preparation

It is recommended that cycleways, footways and recreational paths to be constructed to
match the profile of existing land topography as closely as possible. The edge of the
pavement should be constructed to be at the same level of the native subgrade in order to
avoid any sharp drops from the path edges.

Subgrade should be prepared by only removing the loose surface material, rubbish and
vegetation, shaping grade, scarifying the surface to a minimum of 150mm then w.
/moisturizing the surface and then compacting to the required specification.

In order to provide adequate support to the pavement, the subgrade shal $repared
properly. No vegetation, organic matters shall be allowed. The su shall be
compacted in accordance to the specification outlined in QCS 2010 %on 6, Part 3,
Clause 3.10.3. This requires that the subgrade shall be compacted t inimum of 95% of
the maximum dry density after soaking for 4 days in water. The mgi§turle content shall also
be controlled during compaction to a maximum 2% as require S 2010, Section 6,
Part 3, Clause 3.3.5. O(S

11.2 Cycleways and Footways Lateral Re ﬁt

Cycleways and footways constructed using eith %halt surface, concrete or block pavers
require lateral restraint at the pavement ed aintain their functional and structural
integrity. The lateral restraint to be used for¥gotways and cycleways is shown in Figure 1

below. r\Q‘

A0u250mm CHAMFERED
——FCC EDGING
F GROUND LEVEL
v

B / 10mm CONTINUOUS CLASS

CYCLE TRACK
¥

- MORTAR BED

i
.
‘,'i,
[r5 -4 / -

o .
Ay ﬁ :
. .

TR

TS.GRADE SRC 20 CONCRETE

& FOUMNDATION AND BACKING
E 100 [&0] 100
\ 1

EDGE KERB (K9)
[SCALE 1:10)

%
Y/
e

Figure 1: Detail of Lateral Restraint for Footways and Cycleways

The recommended edge restraints/separations systems and dimensions are described in
the Table 3 below. Alternatives such as cast in place concrete kerbs, drainage channels,
fences and walls may also serve the same purpose at the approval of the Engineer (PMC).
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Table 3: Edge Restraints/Separations Systems and Dimensions

Type Pavement Type Dimensions Reference
Pre-Cast All Flexible 100mmx200mm (E2) or
Concrete (PCC) 50mmx250mm-
Chamfered (K9)
Additional width | All Flexible 300mm desirable Austroads - (1999)
of granular base 150 mm min. L
=~

The type and location of edge restraint may have implications for the mainten and
aesthetics of the cycleways and footways. It will assist in defining the c s and
footways path especially at night, and provide edge that is more easily m ined. The

additional support provided by a wider granular base allows better ed ompaction of
asphalt surfacing.

11.3 Typical Kerbing Construction Details BQ/

For detailed kerbing and Edging Details refer to Qatar F@QStandard Details (QHSD).
Figure 2 below, shows the kerbing details betw e road carriageway and the
cycleways.

AD
carriageway cycle track

T F - .L:?i,_._._
S |

N\
~\
Dimensions s width varies

* h,<0.10t00.12m
e h,=0.05 (0.07) m; if 0.07 m, choose a profile that prevents pedals

striking the separation

%

@ 2: Typical kerb detail between Cycleways and road Carriageway-Source CROW
\ Design

11.4 Pavement Extent

It is recommended to extend the pavement of the cycleways and footways beyond the
surface. A minimum width of 1760mm is recommended but an additional width of 300mm for
the granular base/subbase beyond the cycleways and footways surface is preferred (see
Figure 3 below).
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_’E 300mm desirable 4_

Asphalt surfacing

Granular base

e

</
Figure 3: Cycleways and Footways Pavement Ex ,\

<

11.5 Hot Asphalt Mix Design for Cycleways @otways

11.5.1 Pavement Asphalt Binder
The choice of asphalt binder depends on the p

to the high temperatures experienced in
Grade S is recommended for all types

Modified Bitumen (

PMB). The specifi

S

<

T

Footways unless otherwise instructed th
5.2.5, Section 6, Part 5 of the IAN % endment to QCS 2010.

11.5.2 Aggregate Materl

. Recom

ituminous Mix

d aggregate grading for Cycleways and Footways
Asm ncrete mix is shown in Table 4 below (ASTM D3515-96).

cllmatlc conditions in the area. Due
atar an asphalt binder of PG 76-10
phalt pavements on the Cycleways and
Engineer (PMC). This grade is a Polymer
s’ of this type of blnders are outlined in Clause

Table 4: Recomm 2 Aggregate Grading for Cycleways and Footways

o~

Sieve Sieve Size Percent Passing | Percent Passing Production
Size S| Mix A Mix B Tolerance from
ASTM NMAS 12.5 mm* NMAS 14 mm Job Mix Formula
3‘@\ c) 190 14 100 ) 100 f)
N mm
\‘
9) 140 1y 100 ) 96-100 ) JMF+6
mm
1/2" k) 125 1y 96-100 m) - n)  JMF+6
mm
3/8" (r)n)m 9.5 p) 80-96 q) 80-96 rn  JMF+6
#312 |9 63 |y o84 u)  60-84 V) JMF+6
mm
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w) 4.76

#4 mm X) - y) - z)

48 f‘na% 236 | pp) 38-68 cc) 38-68 dd) JMF+4
ee) 1.18

#16 mm ffy - gg) - hh)

#30 IrITZm 0.60 j) 18-38 kk) 18-38 )  JMF+ 4

#50 m) 0.30 nn) 10-25 oo) 10-23 pp) JMF+4 A
mm “

#100 ‘r:‘nqn)n 0150 |'/1y 414 ss) 4-14 ) IMES N4
uu) 0.075

#200 mm w) 2-9 ww) 2-9 XX) @QM

yy) *NMAS: The Nominal Maximum Aggregate Size is defined as QfeNsiZ8 larger than

the first sieve that retains more than 10 percent aggregate.

zz) Source: ASTM D3515-96, some sieves have been a ed based on good

practices and mixes proved to be adequate for Qatar. An\

A4

e The quality of the Aggregate used in asphalt mix for@-cycleways and footways shall
meet the following specifications shown in Table 5

Table 5: Quality of the Aggregate used in %‘halt Mix for the Cycleways and
Footways

Fine Course
Aggregate — | Aggregate —
Aggregate Passing Retained on Frequer_1cy 2 Standard
Property . . Testing
Sieve no. Sieve no.
4.75mm (#4) | 4.75mm (#4)

: 3 AASHTO T11
Gradation - \\\ - 1 per 1000 m and AASHTO T27
Los Angeles o 3
Los Ang Q 25% Max | 1per1000m® | AASHTO T96
Micro-deval Y‘ o 3
Abrasion . § 20% Max 1 per 1000 m AASHTO T327
r'aSt'C'tyQB N.P ; 1per 1000m® | AASHTO T90

ndex /,
San&‘e(/' . 3
Eqtivdent 45 Min - 1 per 1000 m ASTM D2419
N ongated | _ 30% Max 1per 1000 m® | ASTM D 4791
icles
;WO fractured | _ 85% Min 1per 1000 m® | ASTM D5821
aces
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Pavements of the cycleways and footways are usually not subjected to heavy loading. Also,
these paths are sometimes constructed in areas difficult for large size construction
equipment to access. Therefore, in order to have a mix with good durability, it should be
relatively of higher asphalt content. This rich asphalt mix will provide good surface texture
and reduce segregation or raveling.

The recommended asphalt mix design criteria for the cycleways and footways are shown in
Table 6 below:

Table 6: Recommended Asphalt Mix Design Criteria for Cycleways and Footwayd

Desian Criteria PMB-Marshal 60/70 Marshal Remarks '
9 Method Method
75 Blows per side 75 Blows per side O
, or
Compaction or 80 Cycles
. 80 Cycles
(Gyration) : &
(Gyration) o~

Stability (Kn) 8 Min. 8 Min. 2 Avg 3 specimens
Flow, 0.25mm 2-5mm 2-5mm hwg. 3 specimens
Percent Air Voids J .

4- 6.5% 5-8 Avg. 3 specimens
Iy ° O we s

Stiffness . i \(‘
(Stability/Flow) 3 Min. 3 Min. &)

Percent Voids in

Mineral Aggregate 14% Min. @%in. Avg. 3 specimens

(VMA) <25

Percent Voids Filled o o :

with Bitumen (VFB) 58 - 70% Q 0-75% Avg. 3 specimens

Tensile strength o na: O\ o nr .

ratio. % Retained 75% Mln.% 75% Min. Avg. 3 specimens

Density as percent

of Maximum 96- Q/ 96-101 Avg. 3 cores /200
. . m.R

theoretical Density N

TBD Individual test

A\
Asphalt Content (% | Q\v
D
AC) N\

Y4
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Appendix A — Concrete Surfaced Pavement

A.1 Recommended Concrete Pavement Layer Thickness

Concrete surfaced pavement is only recommended in limited situations or under special
circumstances. Approval for the installation of such a surface must be sought from the
Engineer (PMC) / Authority (Ashghal) prior to the commencement of any works. Where
concrete pavements are agreed to by the Engineer / Authority the recommended
thicknesses for concrete pavement for cycleways and footways are shown in Tab&M
below.

oy

Table A1: Recommended Thickness for Concrete Pavement for Cy s and
Footways %
Concrete Pavement
Cycleways and Footways in .
Pavement Urban Areas (Residential, Cycleways and Footways in
Layer Rural Areas

Commercial and Industrial

Surface Layer

100 mm Portland Cement

ortland Cement

1 WP
&crete (PCC) layer

Granular Road
Base,
CBR>80%

Concrete (PCC) layer
AN

0'mm

Granular
Subbase
Layer,
CBR>60%

150 mm

X
X

Subgrade of
CBR>15%

+300 mm’Q

+300 mm

v

A.2 Concrete Mix{)&gn for Cycleways and Footways Pavement

If concrete pavemeRty be used, the following should be taken into consideration.

A. Design m@ld take into account location of pavement.
ete should consider embedded patterns and colours in their design to

B. Poureﬁ%
enh% he aesthetic value.
C. T ommended nominal maximum size of aggregate used in cycleways and
tWays concrete mixes should be 20 mm.
er, cement and aggregate specification shall be as outlined in Section 5, Part 16 of
he QCS 2010. If the pavement is located in areas exposed to sea spray (e.g. along the
Corniche), that would make normal concrete mix prone to spalling and hence should be
avoided.
E. If reinforced concrete is recommended, it shall be A393 Reinforcement Steel Mesh
manufactured according to BS4483.
F. The concrete slabs for cycleways and footways shall be jointed every 2 m, 3 m or 6 m
as per the direction of the Engineer (PMC).
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G. In places, where the concrete is in contact with the soil, ground water, exposed to
seacoast, and sea water, the concrete is exposed to attack from sulphates that are
present in excessive amounts, which damage the structure. In this case, it is
recommended to use Sulphate Resisting Portland Cement (SRC) which shall comply
with BS 4027-1996, Class 42.5N or ASTM C150:09 Type V. This type of cement is a
type of Portland cement in which the quantity of tricalcium aluminates is less than 5%.

H. The recommended values of the unconfined compressive strength for different types of
cycleways and footways paved with concrete surface are described in the Table A2
below:

Table A2: Recommended Minimum Values of the Unconfined Compressive \r.angth
for Concrete Mix under Different Traffic Load Levels

r
Traffic Load Level Minimum 7 days ((I:\,(I)Fr,r;?resswe Strength
Cycleways and Footways — Light 995 \U
traffic , Axle load <4kn \Q/
Cycleways and Footways — Heavy O
traffic , Axle load>4kn A@
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Appendix B — Interlock Paver Blocks Pavement

B.1 Structural Design and Performance Specifications

Interlock Paver Blocks are to be used for Footways only, and shall not be used for
cycleways. Interlock Paver Block shall only be used for Footways at the approval of the
Engineer (PMC) / Authority (Ashghal). The following technical requirements shall be read
along with the requirements and technical specifications outlined in QCS 2010, Section 6,
Part 8 (Kerbs, Footways and Paved Areas). Technical requirements outlined in this
document shall supersede the same in QCS 2010.

e Typical Concrete Blocks used in the construction of the pavements of r@\raﬁicked
areas such as Footways, medians strips, verges and lay-bys shall be 6 ick.

e Typical Concrete Blocks for vehicular applications are 80mm thick a %nmend by the
Interlocking Concrete Pavement Institute (ICPI). Thicker concretemlocks of 100mm may
be used also if required by the Engineer (PMC) / Authority (As I

e All units shall be hard, sound, clean with sharp and well
defects.

e The paver blocks shall be manufactured with a dense re, water proofed surface
free from cracks. The wearing surface layer must@71 ed as an integral part of the

d areas and free of

core concrete of the block and shall not be less tha thick.
e The 28-days compressive strength of paving blogkg shall be as described in Table B1.

Table B1: Compressive Strength Require@s@f Paving Blocks
A

Samble | Specimen Compressive Strength | Compressive Strength
Standard | °2MP'€ | Spect (N/mm?) (N/mm?)
Size | Condition ..
Average Individual
BS 6717 | 16 Nos. Wet/, | >49 40
ASTM 3 Nos. IZQ) 55 50
C939 A\

e To ensure durfbilly, concrete used for paving blocks shall have a cement content of
not less than g/m3 of the compacted concrete.

e When te8fed Mor durability in accordance with ASTM C 418 “Test Method for
Abrasi &sistance of Concrete by Sand Blasting”, the paving blocks specimen
sh ave a greater volume loss than 15 cm3 per 50 cm2 and average thickness
I% all not exceed 3 mm. ASTM C944 can be used as an alternative to ASTM C

&h or evaluating the wear resistance of paving blocks.

o e minimum recommended thickness of the Bedding Sand layer is 25mm, but

\ preferred to be 50mm.

e Structurally, the layer coefficient (a1) for the concrete pavers and the bedding sand
is set to 0.44 as per the AASHTO method which is typical for an asphalt concrete
pavement.

e For the Granular Base material, the minimum thickness recommended by the

Interlocking Concrete Pavement Institute (ICPI) are shown in Table B2 below:
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Table B2: The Minimum Thickness Recommended for Granular Base Layer

Traffic . . o Minimum Base Thickness
Level Designation Description (mm)*
(ESAL)
<500,000 |GB Granular Base 150
Material- Unbound
>500,000 |GB Granular Base 200
Material- Unbound _{
CBM Cement Bound 180
Material %\/
BBM Bitumen Bound | 180
Material -

e For the Granular Subbase material, the minimum thickness recom é&b(?the Interlocking
Concrete Pavement Institute (ICPI) are shown in Table B3 below: | ?' 1

Table B3: The Minimum Thickness Recommended for Granutaf\8ubbase Layer

Traffic .
Level Designation Description UL EED Thickness
(ESAL) (i)
<500, 000 GSuUB Granular Subbage & 150
Material- Unboy
>500, 000 GSUB, GSUB, \N‘ 200
CBM / BBM Cement &gund Material/ | 180
Bitumeg Bdund Material

*Average recommended based on sQi Strength of CBR 15% and good drainage
condition. The actual subbase thj S can be calculated using AASHTO design
ntered.

method if weaker subgrade is en

e Subbase thickness véri ith traffic, climate and subgrade strength. The actual
subbase thickness be determined using AASHTO design method.

e The best intern | practices recommend that, for Cement stabilized /bound base
material, a 1 of granular base material must be placed underneath for

constructabi?
o If the subbase layer thickness required is less than 100mm, then that layer would
typica converted to additional granular base material.

B.:iiﬁg(ock Pavement Structures
The structure shown in Table B4 below can be used in the construction of the pavements of
non trafficked areas such as Footways, medians strips, verges and lay-bys.

Typical interlock pavement structure for non-trafficked areas - Footways
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Table B4: Recommended Interlock Pavement Structure of Non Trafficked Areas such
as Footways, Medians Strips, Verges and Lay-bys

Concrete Block Pavers (Interlock)
Footways in Urban Areas

Residential, Commercial and Footways Rural Areas
Industrial
Surface layer 60 mm, (7-days CS>32 N/mm?) | 60 mm, (7-days CS>32 N/mm?)
or 28-days CS>40 N/mm?) 28-days CS>40 N/mm?) ~_ )
Bedding 50 mm—Sand Material 25 mm- concrete blinding AV
Granular 150 mm 150 mm O\
Subbase Layer,

Class C, &%

CBR>=60% o~
Subgrade of +300 mm +300 mm
CBR>15% \Q,

2. Typical interlock pavement structure for Iow@- Briveways and Parking
L

For low trafficked road of less than 1.0 million E$~ ver the design life, the following

typical designs can be adopted: $

e For traffic <0.5m ESAL Q
80mm Precast Interlock Block

50mm bedding Sand

150mm Granular base material, @—80%
150mm Granular subbase magteN@l, CBR>=60%
+300mm Subgrade of CBR@

e For traffic 0.5m -1.0
80mm Precast Int lock

50mm bedding Sa
150mm Granula e material, CBR>=80%
200mm GranWar Subbase material, CBR>=60%

+300m ade of CBR>15%

ical interlock pavement structure for high traffic >1.0m ESAL - Driveways
Parking

‘n
Ir&k detailed pavement design can be accomplished using AASHTO pavement design
method, depending on traffic level, drainage condition and the subgrade type (clay, silt sand
rock etc).

The minimum base and subbase limits should be considered during the design calculations.
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B.3 Bedding and Jointing Sand

The bedding and jointing sand may be either natural sand or crushed rock fines complying
with the grading envelop shown in Table B5 below.

Table B5: Bedding and Jointing Sand Gradation

Nominal % Passing
Sieve Size . o
(mm) Bedding Sand | Jointing Sand !
10 100 100
5 90-100 100 %\/
2.36 75-100 95-100 O
1.18 55-90 90-100
0.60 35-70 55-100 %)
0.30 8-35 15-50 &
0.15 0-10 0-15 C)
0.075 0-3 0-3 BQ/

layer of 50mm thick. The
10 Section 6, Part 8 (Kerbs,

The sand is laid so that after compaction, it forms a b
placement and laying procedure details are given in
Footways and Paved Areas).

After placement, the blocks shall be compact
other suitable compaction equipment to ensu
QCS 2010, Section 6, Part 8 (Kerbs, Footw.

this document for more details on comp@,

B.4 Natural Stones Paveme@lctures

Natural stone pavement structyresSNshall only be used at the approval of the Engineer

(PMC) / Authority (Ashghal). @amte or any other ornamental natural stones are to be

used for the Footways or, lar loaded driveways, it is necessary to have suitable

robust foundation. This us& comes in the form of a concrete slab. The thickness of this
, loading and the intended use of the structure. Depending on

slab depends on the
level of loading, th ing structures are recommended (Table B6).

Ing vibrating plate compactor or any
and is vibrated into the joints (Refer to
and Paved Areas and Sections B.5 - B.7 of
aying and placement).

Table B6: Natg‘rﬁks ones Pavement Structures

FPedestrlan HEEREE Vehicular Loaded Driveways
ootways and plazas
Surf Séyér 60 mm, Granite 150 mm Granite Paving
& Paving
@ Course (Sand | 30mm min. (preferred | 30mm min. (preferred 50mm)
ahd'cement mortar) 50mm)
Concrete Slab with 150 mm 200 mm*
Dowels, 20mm &,
400mm long, 600mm
centres
Granular Subbase 150 mm 150 mm
Layer, CBR>=60%
Subgrade of +300 mm +300 mm
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CBR>15% | |
The concrete slab can be replaced by a Cement Bound Material (CBM) layer of
equivalent thickness if found more practical.

B.5 Placement

This includes placing the precast blocks on a compacted course of sand (50mm compacted
layer), which may be either natural sand or crushed rock fines complying with envelop
complying with grading in Table 8.2, Section 6, Part 8, Clause 8.4 of QCS-2010. The
bedding sand layer is laid on compacted granular base and subbase layers.

B.6 Compaction §\/
ctor and

After placement, the interlock blocks are compacted using a vibrating plate o@
finally, sand is vibrated into the joint as outlined in Section 6, Part 8, Clasase "84 of QCS-
2010. Compression using Vibrator Roller can be used for heavy traffic i structures.

The following practices during the design/construction works are r. (ﬁdended:

e Thicker bases may be required in weak soils.

e During construction, the bottom elevation of the existi §ha|t pavement must be
below bedding sand. r@

e Concrete beams at the ends of pavement may b sary if asphalt is subject to
heavy traffic which may cause rutting.

e The edge restraints to the paved area shall be I?Jn advance of the laying course and
all permanent obstacles within the area, su manhole covers, shall be adjusted to
the correct finished levels.

e No need for drain holes to subgrade wheQA/ater table is less than 0.6m from the top of
the soil subgrade. In this case, drain o catch basins are required.

e Itis recommended to use interlock@ eas subjected to car traffic only.

e The profile of the laying course compaction shall be similar to that of the finished
surface. During laying, the san§, shall be uniform in moisture content and shall be
carefully, screened to for spnooth compacted surface to receive the paving blocks.
The maximum deviation fto e design levels shall be +5 mm.

aaa)

B.7 Recommend ign / Paving Shape

450 and 90o0. hape is recommended by the Interlocking Concrete Pavement Institute

The paving sha§e Qcommended by international standards is the herringbone pattern at
(ICPI), asiQEQ ound to be the most effective laying pattern that offers improved structural

ily used by cars because it can provide a structural enhancement for the surface of

ecking to accept and accommodate heavy loads such as cars and trucks. Herringbone

patterns promote even load bearing and reduces the possibility for movement of the paving
units and pavement system as a whole.

capacity%
Her 'Sﬁo e pattern is ideally suited for driveways and other places within the lot that is
thg

In a situation where it is anticipated that vehicles will brake heavily or accelerate
consistently or make repeated turns, the Stretcher bond pattern (a side-by-side appearance
which is considered the simplest to install) should be implemented.
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Appendix C — Surface Coating Specification

C1. Surface Coating Specification

Materials used for the coating of the Cycleways and Footways asphalt pavement shall consist

of the following:

e A resin based coating specifically designed for application on asphalt pavement to pgovide
a safe, durable long lasting colour and texture to the asphalt pavement surface.

e The coating shall have a light fast binder system available in colours to matcrsWolour
scheme approved by ASHGHAL.

bbb)

The following tables include the specifications and the minimum perfor
two coating materials applied onto asphalt pavement to demarcate Cy

lanes.

Engineer/Client.

Table C-1: Typical Physical Properties of Coating QQ‘

O

r\%groperties of

and Footways

The selection of the coating type is a project specific an@the discretion of the

Coating Coating
Characteristic Test Specification Type 1 Type 2
Specification | Specification
Solids by Volume ASTM D-269N 93.7% 55%
Solids by Weight ASTM Dm M >97.0% 69%
Density ASTM PN 5 1.52 kg/l 1.6 kg/l
A\
Table C-2: Typical Performange Phoperties of Coating
n&/
Coating Coating
Characteristic Test Specification Type 1 Type 2
Specification | Specification
Dry Time (To re-coat) 26" C 50 % RH 4 hours 35 min

ASTM D-5895, 23°C 37 %
RH

Taber Wear Abrasion BS EN ISO 5470-1 1423 mg/1000 | 980mg/10000
Dry H-10/000g ASTM D-4060 7 days cure | cycles cycles
Taber Wear Abrasion ASTM D-4060 7 days cure | NPD 3400mg/10000
Wet H-10/000g cycles
Accelerated Weathering BS EN 1062-11, 2000 hrs No blistering, | NPD
Environment cracking or

flaking.
Accelerated Weathering | ASTM G-154, Delta E 1500 | NPD 0.53
Environment hrs
Hydrophobicity Water ASTM D-570 NPD 8.3%
Absorption -9 days
immersion
Shore hardness ASTM D-2240 >45 Type D 63 Type D
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Mandrel Bend ASTM D552-93A NPD 6.1mm (1/4”)

@21°C
Performance BS EN 1062-3 1.3 g/m°/hr®° | NPD
Performance ASTM D1653 NPD 3.45 g/m2/hr

(1.32mm)
Volatile Organic EPA-24 ASTM D 3960-05 | 7.6 g/l 18.7 g/l
Compound
(VOC)
Adhesion to Asphalt BS EN 1542 Substrate Substrate

ASTM D-4541 failure failure
Measurement of Slip/Skid | BS EN 13036-4 Wet 64 NPD
Resistance (Pendulum Dry 104
Test)
Friction (Wet) - Wheel ASTM E 303 British 64
Path Coated Pendulum Tester
Friction (Wet) — Wheel ASTM E 303 British 57
Path Uncoated Pendulum Tester
Friction (Wet) — Adjacent | ASTM E 303 British 73
Kerb Coated Pendulum Tester
Friction (Wet) — Adjacent | ASTM E 303 British 60
Kerb Uncoated Pendulum Tester <
Table C-3: Typical Coating Thickness @
)
Coating Coating
Characteristic Test Specification Type 1 Type 2
Specification | Specification

Passes U 1 9
Thickness Dry, Iﬁ' >1.0 mm >1.0mm

strate or surface preparations, equipment and application

The recommended methodq'j
Il be as per the instructions of the material supplier and

procedures for the coati

subjected to Engineer: val.

The manufacturer s
é*\@
N

provide a guarantee for at least a 10 year period.
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