
NRA Pavement Standards 
Training

Worked Example: Bituminous Mixtures

From Perspective of: 
Designer/Compiler, Producer, Contractor 

and Employer’s Representative



Introduction

Aim: Give you a knowledge on how to use the 
documents within the MCDRW and DMRB in order 
to:
 Prepare the Contract Documents for Pavement Works 

[DESIGNER / COMPILER]

 Design and produce the bituminous mixture [PRODUCER]

 Install & Compact the bituminous mixture [CONTRACTOR]

 Monitor the Works [EMPLOYER’S REP]

Core Documents:
 NRA HD 300, NRA HD 25-26, NRA HD 36, Series 900 and 

NG 700



Introduction

Designer
Contract 

Documents 
Compiler

Producer/
Contractor

Employer’s 
Rep

Completed 
Works

NRA Specification for Road Works Series 900

NRA DMRB Volume 7



Sections

1. Worked example from perspective of the Designer →
Completing Appendix 7/1

2. Requirements from perspective of the Producer →
CE marking, DoP, Type Test Report

3. Requirements from perspective of the Contractor & ER →
Series 900 requirements

Debate  / Q & A throughout



Title

NRA Pavement Standards 
Training

Bituminous Mixtures – Worked Example

1. Completing Appendix 7/1



Who is responsible for the pavement design?

Worked Example
Design & Appendix 7/1 - Who’s Responsible?

Pavement Design → The Designer

Traffic loading ; Constraints Study

Consult the DMRB

Select appropriate materials

Appropriate for the INTENDED USE
and DURABLE for its expected LIFE



Who is responsible for completing the Appendix 
7/1?

Worked Example
Design & Appendix 7/1 - Who’s Responsible?

Contract Documents → The Compiler

Complete Contract Specific Documents

Completes Appendices to the 
Specification 1/5, 7/1, etc.

How the Works Requirements meet the 
Designer’s Requirements

Appropriate for the INTENDED USE
and DURABLE for its expected LIFE



NRA HD 300 Chapter 1 - Roadmap - What documents 
to use?

 For general information at start of the process… 

 General information on bituminous mixtures… 

 Design of the pavement and the product to be installed in 
the Works… 

 For general requirements pertaining to construction 
products, Declaration of Performance and CE marking of 
products… 

 Preparing Contract Specification and Specification 
Appendix / Appendices relevant to the Contract…

Worked Example
Where to Start?

… NRA HD 23!!

… NRA HD 37!!

… NRA HD 300!!

… NRA Series 000 & NG 000!!

… NRA Series 900 & NG 900, 
NRA Series 700 & NG 700!!



Worked Example
Flexible Pavement - Appendix 7/1



Worked Example
Flexible Pavement - Flowchart



What is the first step, the first decision to be made?
A. Decide on materials?

B. Test Foundation?

C. Decide on Pavement Type?

Worked Example
Flexible Pavement - First Step



Worked Example
Flexible Pavement - Choose Type



 Choose preliminary pavement type → NRA HD 23

 Choose Type of Pavement → list in NRA HD 23 Clause 2.9

Worked Example
Flexible Pavement - Choose Type



 Start Point → NRA HD 23

Worked Example
Flexible Pavement - Choose Type



Worked Example
Flexible Pavement - Departure Required?



What is the next step, the next decision to be 
made?
A. Determine capping & subbase depth?

B. Calculate traffic loading in accordance with NRA HD 24?

C. Determine thickness of combined asphalt layers?

Worked Example
Flexible Pavement - Next Step



Worked Example
Flexible Pavement - Traffic Loading



Formula for Design Traffic … NRA HD 24

www.nratrafficdata.ie

Worked Example
Flexible Pavement - Traffic Loading



Formula for Design Traffic … NRA HD 24

www.nratrafficdata.ie

Worked Example
Flexible Pavement - Traffic Loading



Formula for Design Traffic … NRA HD 24

www.nratrafficdata.ie

Worked Example
Flexible Pavement - Traffic Loading



Worked Example
Flexible Pavement - Next Step



 Foundation Design 

→ NRA HD 25-26 Figure 4.1

 Subgrade CBR – determined on site 
or through samples tested in a 
laboratory…

 CBR → Foundation Thickness using:

 Capping & Subbase 

or

 Subbase only

Worked Example
Flexible Pavement - Foundation Design



 Foundation Design

Pavement
Course

Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements [Insert 
appropriate requirements from 
Tables NG 7/1 to 7/2]

Surface
Course

Binder
Course
Base

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Notes: 
1.0  Capping is not / is required as described in Appendix 6/7. [Compiler to delete as appropriate]

Worked Example
Flexible Pavement - Foundation Design



What is the next step, the next decision to be 
made?
A. Choose surface course PSV & AAV?

B. Choose surface course?

C. Determine thickness of combined asphalt layers?

Worked Example
Flexible Pavement - Next Step



Worked Example
Flexible Pavement - Bound Layers



 Bound Layer Design → NRA HD 25-26 Figure 4.2

 Design Traffic (msa) 

as per NRA HD 24, 

using:

 40/60 pen

or

 70/100 pen

Worked Example
Flexible Pavement - Bound Layers



Worked Example
Flexible Pavement - Bound Layers



 Combined Asphalt Thickness → Appendix 7/1
 How do you determine individual layer thicknesses…??

Worked Example
Flexible Pavement - Bound Layers



 Layer Thickness → NRA HD 300 Chapter 2
 The Designer shall choose layer thicknesses for each 

pavement course required. The layer thicknesses shall 
comply with the nominal thickness requirements of NRA 
Series 900 Tables 3, 6, 9 and 12.

Worked Example
Flexible Pavement - Bound Layers



 Layer Thickness → NRA HD 300 Chapter 2
 Base and binder course should be laid in thicker lifts to 

minimise the number of layers and, hence, interfaces.

Worked Example
Flexible Pavement - Bound Layers



 Layer Thickness → NRA HD 300
 Sample pavement build-ups, based on a range of 

combined asphalt thicknesses, are provided in Table 2.1 
below.

Worked Example
Flexible Pavement - Bound Layers



What is the next step, the next decision to be 
made?
A. Check is material proposed suitable for use?

B. Tender Contract?

C. Finalise Appendix 7/1?

Worked Example
Flexible Pavement - Next Step



Worked Example
Flexible Pavement - Materials Suitable?



Is the material suitable for 
use in accordance with NRA 
Standards…?

 NRA HD 36
 Table 2.1: Permitted 

Pavement Surfacing 
Materials for the 
Construction, 
Improvement or 
Maintenance of National 
Roads

 NRA HD 37
 Advice on material choice

Worked Example
Flexible Pavement - Materials Suitable?



 Layer Thickness → NRA Series 900 and NRA HD 
300
 Sample pavement build-ups, based on a range of 

combined asphalt thicknesses, are provided in Table 2.1 
below.

Worked Example
Flexible Pavement - Materials Suitable?



 Mixture Designations → NRA Series 900 

BASE

BINDER COURSE

Worked Example
Flexible Pavement - Mixture Designations



 Material Designations → NRA Series 900 

SURFACE COURSE

Worked Example
Flexible Pavement - Mixture Designations



Worked Example
Flexible Pavement - Mixture Designations



 Pavement Design

Pavement Course Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface Course

Binder Course

Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Pavement Design

Pavement Course Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface Course

Binder Course Series 900 Clause 3.1.4 AC 20 dense bin 40/60 des 80

Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Pavement Design

Pavement Course Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface Course Series 900 Clause 5.1.3 SMA 14 surf PMB 65/105-60 des 40

Binder Course Series 900 Clause 3.1.4 AC 20 dense bin 40/60 des 80

Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Pavement Design

Pavement Course Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface Course Series 900 Clause 5.1.3 SMA 14 surf PMB 65/105-60 des 40

Binder Course Series 900 Clause 3.1.4 AC 20 dense bin 40/60 des 80

Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

1 Location:  
General 
Requirement

2
Grid for checking surface levels of pavement courses, if different from the 
requirements of Cl 702.4:

Long dim: N/A
Trans dim: N/A

3 Surface regularity (Cl 702.7 and Cl 702.8):
Category of Road [A or B]
Long Reg.:
Trans Reg.:

4
Requirements for coarse aggregates - Polished Stone Value (PSV),  
Aggregate Abrasion Value (AAV)

(Series 900 Cl 3.2.2, 5.2.2, 6.2.2, 8.4.1.1, 8.6.1.1):
N/A

5

Requirements for pre-coated chippings - Polished Stone Value (PSV) for 
general use mixtures,  PSV for mixtures for roundabouts, Aggregate 
Abrasion Value (AAV)

(Series 900 Cl 4.2.4):

N/A

6
Requirement for testing for Polished Stone value using the friction after 
polishing test

(NRA HD 300 Clause 2.25)
[Yes/No]

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

7
Freezing and thawing (soundness) category if different from the requirements of Series
900 Tables 1, 4, 7, 10 and 17: N/A

8
Compaction control and extraction of cores if different from the requirements of Series
900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3, 10.1.9.4. N/A

9
Requirements for monitoring resistance to permanent deformation of HRA (Series 900
Cl. 10.1.10.1) [Yes/No]

10
Sealant to be applied to the whole of any freestanding edge on the outside of the
finished pavement on the low side of the camber (Series 900 Cl 10.1.8): [Yes/No]

11
Any tests additional to those required by IS EN 13108–20, IS EN 13108–21 or the
relevant SRW (Series 900 Cl 1.2 and 1.3): N/A

12
Whether subbase material may be spread in more than one layer 

(Cl 802.4).
[Yes/No]

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

1 Location:  
General 
Requirement

2
Grid for checking surface levels of pavement courses, if different from the 
requirements of Cl 702.4:

Long dim: N/A
Trans dim: N/A

3 Surface regularity (Cl 702.7 and Cl 702.8):
Category of Road [A or B]
Long Reg.:
Trans Reg.:

4
Requirements for coarse aggregates - Polished Stone Value (PSV),  
Aggregate Abrasion Value (AAV)

(Series 900 Cl 3.2.2, 5.2.2, 6.2.2, 8.4.1.1, 8.6.1.1):
N/A

5

Requirements for pre-coated chippings - Polished Stone Value (PSV) for 
general use mixtures,  PSV for mixtures for roundabouts, Aggregate 
Abrasion Value (AAV)

(Series 900 Cl 4.2.4):

N/A

6
Requirement for testing for Polished Stone value using the friction after 
polishing test

(NRA HD 300 Clause 2.25)
[Yes/No]

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

Min. PSV

Max. AAV

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

1 Location:  General Requirement

2
Grid for checking surface levels of pavement courses, if different 
from the requirements of Cl 702.4:

Long dim: N/A N/A
Trans dim: N/A N/A

3 Surface regularity (Cl 702.7 and Cl 702.8):

Category of 
Road [A or B] A
Long Reg.: 300m
Trans Reg.: 20m

4
Requirements for coarse aggregates - Polished Stone Value (PSV),  
Aggregate Abrasion Value (AAV)

(Series 900 Cl 3.2.2, 5.2.2, 6.2.2, 8.4.1.1, 8.6.1.1):

Min. PSV: 68+

Max AAV: 16

5

Requirements for pre-coated chippings - Polished Stone Value 
(PSV) for general use mixtures,  PSV for mixtures for roundabouts, 
Aggregate Abrasion Value (AAV)

(Series 900 Cl 4.2.4):

N/A N/A

6
Requirement for testing for Polished Stone value using the friction 
after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

Worked Example
Flexible Pavement - Completing Appendix 7/1



 Completing Appendix 7/1

7
Freezing and thawing (soundness) category if different from the requirements of Series 
900 Tables 1, 4, 7, 10 and 17: N/A N/A

8
Compaction control and extraction of cores if different from the 
requirements of Series 900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3, 
10.1.9.4.

N/A N/A
N/A N/A

9
Requirements for monitoring resistance to permanent deformation of
HRA (Series 900 Cl. 10.1.10.1) [Yes/No]N/A

10
Sealant to be applied to the whole of any freestanding edge on the 
outside of the finished pavement on the low side of the camber 
(Series 900 Cl 10.1.8):

[Yes/No]YES

11
Any tests additional to those required by IS EN 13108–20, IS EN 
13108–21 or the relevant SRW (Series 900 Cl 1.2 and 1.3): N/A N/A

12
Whether subbase material may be spread in more than one layer

(Cl 802.4).
[Yes/No] NO

Worked Example
Flexible Pavement - Completing Appendix 7/1



NRA Pavement Standards 
Training

Bituminous Mixtures – Worked Example

2. Designing and Producing the Bituminous Mixture



Bituminous mixture design and production →

Type Testing per design

Declare the Performance (DoP) 
& CE Mark

Maintain test results

Produce mixture in accordance with 
NRA Series 900 so that it is 
Appropriate for the INTENDED USE
and DURABLE for its expected LIFE

Worked Example
Producing the Mixture - Who’s Responsible?

The Producer



 Completed Appendix 7/1

Pavement Course Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface Course Series 900 Clause 5.1.3 SMA 14 surf PMB 65/105-60 des 40 N/A

Binder Course Series 900 Clause 3.1.4 AC 20 dense bin 40/60 des 80 N/A
Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130 N/A

Sub-base 804 Granular Material Type B 150
[Whether material may be frost

susceptible (801.4)]. NO
Total Pavement Thickness (excluding sub base)

Worked Example
Producer’s Perspective - Completed Appendix 7/1



 Completed Appendix 7/1

1 Location:  General Requirement

2
Grid for checking surface levels of pavement courses, if different 
from the requirements of Cl 702.4:

Long dim: N/A N/A
Trans dim: N/A N/A

3 Surface regularity (Cl 702.7 and Cl 702.8):

Category of 
Road [A or B] A
Long Reg.: 300m
Trans Reg.: 20m

4
Requirements for coarse aggregates - Polished Stone Value (PSV),  
Aggregate Abrasion Value (AAV)

(Series 900 Cl 3.2.2, 5.2.2, 6.2.2, 8.4.1.1, 8.6.1.1):

Min. PSV: 68+

Max AAV: 16

5

Requirements for pre-coated chippings - Polished Stone Value 
(PSV) for general use mixtures,  PSV for mixtures for roundabouts, 
Aggregate Abrasion Value (AAV)

(Series 900 Cl 4.2.4):

N/A N/A

6
Requirement for testing for Polished Stone value using the friction 
after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

Worked Example
Producer’s Perspective - Completed Appendix 7/1



 Completed Appendix 7/1

7
Freezing and thawing (soundness) category if different from the requirements of Series 
900 Tables 1, 4, 7, 10 and 17: N/A N/A

8
Compaction control and extraction of cores if different from the 
requirements of Series 900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3, 
10.1.9.4.

N/A N/A
N/A N/A

9
Requirements for monitoring resistance to permanent deformation of
HRA (Series 900 Cl. 10.1.10.1) [Yes/No]N/A

10
Sealant to be applied to the whole of any freestanding edge on the 
outside of the finished pavement on the low side of the camber 
(Series 900 Cl 10.1.8):

[Yes/No]YES

11
Any tests additional to those required by IS EN 13108–20, IS EN 
13108–21 or the relevant SRW (Series 900 Cl 1.2 and 1.3): N/A N/A

12
Whether subbase material may be spread in more than one layer

(Cl 802.4).
[Yes/No] NO

Worked Example
Producer’s Perspective - Completed Appendix 7/1



 Producers are currently carrying out testing to ensure their 
products meet the Series 900 Specification requirements

 For CE marking and DoP requirements, NRA Series 900 Clause 1.5 
‘Bituminous Mixtures’ states that:

Demonstration of the conformity of the production of 
bituminous mixtures shall be as described in:
(i) IS EN 13108-20 Type Testing; and
(ii) IS EN 13108-21 Factory Production Control

Where:
 Type Testing = initial test of the product
 FPC  

 3rd party assessment of production process (for Bituminous 
Mixtures) 

 part of system of assessment and verification of constancy of 
performance (AVCP)

Worked Example
Producing the Mixture - CE Mark, DoP



Prior to Works commencing

For each product to be incorporated into the Works, …

the DoP, CE Mark, and Type Test reports shall be 
supplied to the Employer’s Representative for review 
prior to commencement of the Works.

Worked Example
Producing the Mixture - CE Mark, DoP



DoP and CE marking information in NRA Series NG 000

NG 000 Clause NG 006.9 states that:

The relevant hEN (harmonised European standard) provides further details of 
information that the DoP is required to contain. The Type Test reports shall 
form part of the DoP

NG 000 Clause NG 006.11 – 13 states that:

By affixing a CE Marking the manufacturer indicates that he is 
responsible for conformity of the construction product with the 
declared performance and compliance with all applicable requirements laid 
down in the CPR.

The CE Mark contains similar information to the DoP…

The CE marking symbol must be affixed to the product, packaging or 
accompanying documents such as a delivery docket / ticket.

Worked Example
Producing the Mixture - CE Mark, DoP



Refer to IS EN 13108-20

Type Test Report shall include:

All information to ‘fingerprint’ the mixture, such as:

 Mix type and production plant

 Constituents – source and type

 Constituents – test results to show compliance with any 
requirements

 Mixture formulation – binder content and grading

 Mixture test results – the performance element

Note that any change to the type or source of aggregates and filler 
or a change in the bitumen grade requires a new Type Test report, 
DoP and CE Mark

Worked Example
Producing the Mixture – Type Test Report



Sample 
Type 
Test 
Report

Worked Example
Producing the Mixture – Type Test Report

Type Testing Report number: TP100
in accordance with EN 13108‐20:2006
Mix Type:  EN 13108‐ 1 AC Design mix 
Production Plant Name:  Any Co Ltd Plant
Product code/ Material name:  AC  20  dense  bin 70/100
Mix Validation Method:  Production Validation EN 13108‐20 Clause 6.5 3b

Declared Conformity Categories reference EN 13108‐20, Annex B, Table B.1
Parameter Annex C Value Category Remarks/ Supporting documents
Grading  n/a see Mix Formulation ‐
Binder Content n/a see Mix Formulation ‐

Mix Constituents
Name Source Type Remarks / Supporting documents
Aggregate 1 Belgard Limestone

LA, Soundness, Water Absorption and Density, 
Fines Content test certificates attachedAggregate 2 Belgard Limestone

Aggregate 3 Belgard Limestone

Binder 70/100 Irish Tar and Bitumen Suppliers EN 12591 PG Bitumen Penetration and Softening Point test certificates 
attached

Permissible range of properties ref.  EN 13108‐1 AC
Control methods reference  EN13108 

Mix Formulation
Reference for Targets EN 13108
Reference for Tolerance BS EN 13108‐21:2006 Table A.1 Large Aggregate Mix
Sieve Designation Target % Tolerances Spec. limits
31.5 mm 1.4 D sieve 100 ‐2 +0 98 ‐ 100
20 mm D Sieve 99 ‐9 +5 90 ‐ 100
10 mm D/2 or char coarse sieve 62 ‐9 +9 53 ‐ 71
6.3 mm 1st Optional coarse sieve 47 ‐9 +9 38 ‐ 56
2 mm 2mm sieve 30 ‐7 +7 23 ‐ 37
0.250 mm Characteristic fine sieve 13 ‐5 +5 8 ‐ 18
0.063 mm 0.063mm sieve 5.5 ‐3.0 +3.0 2.5‐ 8.5
Binder Binder 4.9 ‐0.6 +0.6 4.3 ‐ 5.5
Binder Category EN 13108‐1 AC  Bmin 4.8
Minimum void content Vmin 4,3 EN 12697‐8; EN 12697‐6 procedure B  SSD; EN 12697‐5 procedure A in water
Maximum void content Vmax 6,7 EN 12697‐8; EN 12697‐6 procedure B  SSD; EN 12697‐5 procedure A in water
Water sensitivity  76% EN 12697‐12 Method A
Maximum Temperature  176°C
Minimum Temperature  142°C
Stiffness 1830 Mpa EN 12697‐26 Annex B
Additional Information
None
Declaration of Performance Ref ‐



Worked Example
Producing the Mixture - CE Mark, DoP

Sample DoP in NRA Series NG 000



Sample CE mark in NRA Series NG 000

Worked Example
Producing the Mixture - CE Mark, DoP



During the Works

During production of bituminous mixtures for incorporation 
into the Works, …

the operating compliance reports required under 
factory production control shall be submitted at weekly 
intervals to the Employer’s Representative.

The minimum Operating Compliance Level (OCL) for the 
frequency of analysis of finished product shall be Level X as 
set out in IS EN 13108-21 Table A.3.

Worked Example
Producing the Mixture - CE Mark, DoP



NG 1.2a – Procedural Guidelines for Bituminous Products to IS EN 

Worked Example
Producing the Mixture - Series NG 900



NRA Pavement Standards 
Training

Bituminous Mixtures – Worked Example

3. Installing, Compacting and Checking the Works



Installing, compacting, in situ testing →

Find a Producer

Demonstrate the material is compliant

Organise and undertake the Works & 
arrange for in situ testing to be completed

Appropriate for INTENDED USE & 
DURABLE for EXPECTED LIFE

Worked Example
The Works - Who’s Responsible?

The Contractor



Oversee Translation of the Designers 
requirements into the end product 

Seek documentation demonstrating material 
compliance prior to & during Works

Conduct checks to ensure pavement 
performance  consistent with Series 900 

Appropriate for INTENDED USE & 
DURABLE for EXPECTED LIFE

Worked Example
The Works - Who’s Responsible?

Monitoring the Works for the Employer →
The Employer’s Rep.



 Completed Appendix 7/1

Pavement
Course

Clause Mixture Designation / Material
Thickness
(mm)

Particular Requirements 
[Insert appropriate 
requirements from Tables 
NG 7/1 to 7/2]

Surface
Course Series 900 Clause 5.1.3

SMA 14 surf PMB 65/105-60
des

40 N/A

Binder Course Series 900 Clause 3.1.4 AC 20 dense bin 40/60 des 80 N/A
Base Series 900 Clause 3.1.1 AC 32 dense base 40/60 des 130 N/A

Sub-base 804 Granular Material Type B 150
[Whether material may be
frost susceptible (801.4)].

NO
Total Pavement Thickness (excluding sub base)

Worked Example
Contractor’s Perspective - Completed Appendix 7/1



 Completed Appendix 7/1

1 Location:  General Requirement

2
Grid for checking surface levels of pavement courses, if different 
from the requirements of Cl 702.4:

Long dim: N/A N/A
Trans dim: N/A N/A

3 Surface regularity (Cl 702.7 and Cl 702.8):

Category of 
Road [A or B] A
Long Reg.: 300m
Trans Reg.: 20m

4
Requirements for coarse aggregates - Polished Stone Value (PSV),  
Aggregate Abrasion Value (AAV)

(Series 900 Cl 3.2.2, 5.2.2, 6.2.2, 8.4.1.1, 8.6.1.1):

Min. PSV: 68+

Max AAV: 16

5

Requirements for pre-coated chippings - Polished Stone Value 
(PSV) for general use mixtures,  PSV for mixtures for roundabouts, 
Aggregate Abrasion Value (AAV)

(Series 900 Cl 4.2.4):

N/A N/A

6
Requirement for testing for Polished Stone value using the friction 
after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

Worked Example
Contractor’s Perspective - Completed Appendix 7/1



 Completed Appendix 7/1

7
Freezing and thawing (soundness) category if different from the requirements of Series 
900 Tables 1, 4, 7, 10 and 17: N/A N/A

8
Compaction control and extraction of cores if different from the 
requirements of Series 900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3, 
10.1.9.4.

N/A N/A
N/A N/A

9
Requirements for monitoring resistance to permanent deformation of
HRA (Series 900 Cl. 10.1.10.1) [Yes/No]N/A

10
Sealant to be applied to the whole of any freestanding edge on the 
outside of the finished pavement on the low side of the camber 
(Series 900 Cl 10.1.8):

[Yes/No]YES

11
Any tests additional to those required by IS EN 13108–20, IS EN 
13108–21 or the relevant SRW (Series 900 Cl 1.2 and 1.3): N/A N/A

12
Whether subbase material may be spread in more than one layer

(Cl 802.4).
[Yes/No] NO

Worked Example
Contractor’s Perspective - Completed Appendix 7/1



In terms of the Contractor, focus on:
 The detail within Clause 10 of Series 900; what’s in the 

Clause and what’s new

 Clause 11 look-up tables containing the requirements for 
the Works for each product 

 Requirements for in situ testing

Worked Example
The Works - Introduction



NRA Series 900 – NEW

Clause 2
Preparatory Work
• Cold Milling of Bituminous Bound 

Flexible Pavement
• Regulating 

Clause 10 Works
Clause 10.1: Bituminous Mixtures

Clause 11 Tables  3, 6, 9, 12 and 20

Worked Example
The Works - Series 900 Requirements



Requirements for Works Bituminous Products

Worked Example
The Works - Series 900 Requirements



General

Preparation

Works Proposals

Transport

Weather Conditions

o Specific to PA and SMA

Temperatures

Aftercare

Series 900 takes precedence over BS 594987

Repair Works and Cold Milling

Contractor to submit to ER

Asphalt shall remain covered whilst awaiting tipping

Surface temp, Air temp, Rain, etc.

Delivery and Rolling temp. to Table 3/6/9/12

Temperatures of surface and mat temperature prior 
to opening to traffic

Worked Example
The Works - Series 900 Requirements
Requirements for the Works (Bituminous Mixtures)



Bond Coat
A bond coat shall be sprayed onto all surfaces including HBM layers prior to laying all bituminous 
products to improve the adhesion between layers and increase the impermeability of the underlying 
layer.

minimum rate of 0,30kg/m² of residual binder

The Contractor shall ensure a quality management system in accordance with IS EN ISO 9001 is 
implemented for the application of bond coats

Also have:

o Documented procedures for carrying out rate of spread and accuracy of spread tests in 
accordance with IS EN 12272-1. 

o Quality Plan for checking and visually assessing spray accuracy

o Binder distributors shall have controlled metering and be capable of uniform distribution

Worked Example
The Works - Series 900 Requirements
Requirements for the Works (Bituminous Mixtures)



Laying

• Specific to HRA 

• Specific to PA

Joints

• Specific to PA

Hand laying, hand raking, etc.

Application of HRA chippings, ‘shoulder to 
shoulder’ cover

Shall be laid by machine and compacted 
within three hours of mixing

Cutting and treating joints
All joints shall be offset by at least 150mm from 
parallel joints in the layer beneath.

Cut Vertical Joint where:
• Layer less than 50mm
• All Transverse Joints

Worked Example
The Works - Series 900 Requirements
Requirements for the Works (Bituminous Mixtures)



Worked Example
The Works - Series 900 Requirements
Requirements for the Works (Bituminous Mixtures)



Worked Example
The Works - Series 900 Requirements

Requirements for the Works (Bituminous Mixtures)



Requirements for Works Bituminous Products

Worked Example
The Works - Series 900 Requirements

hEN reference EN 13108 – 5 Stone Mastic Asphalt
Table column reference 1 2 3 4 5 6 7
Layer Binder Binder Binder Surface Surface Surface Surface

Mixture designation
SMA 14 bin 

des
SMA 10 bin 

des
SMA 6 bin 

des
SMA 14 surf 

des
SMA 10 surf 

des
SMA 14 surf 

des2
SMA 10 surf 

des2

Alignment, levels, tolerances, thickness & regularity (mm)
Horizontal alignment See Clause 702
Levels See Clause 702
Tolerances ± 6 ± 6 ± 6 ± 6 ± 6 ± 6 ± 6 
Adjacent to surface water or linear drainage channel + 10 - 0 + 10 - 0 + 10 - 0 + 10 - 0 + 10 - 0 + 10 - 0 + 10 - 0 
Layer thickness - nominal 30 to 60 20 to 50 15 to 40 35 to 50 25 to 50 35 to 50 25 to 50
Layer thickness - minimum 25 15 10 30 20 30 20
Surface regularity see Clause 702
Temperature of the mixture - minimum Delivery Rolling Delivery Rolling Delivery Rolling Delivery Rolling Delivery Rolling Delivery Rolling Delivery Rolling

40/60 130 100 130 100 130 100 130 100 130 100
70/100 125 90 125 90 125 90
PMB 65/105-60 145 115 145 115 145 115 145 115 145 115
Properties
Air voids minimum1 V min 2,0 V min 2,0 V min 2,0 To be recorded To be recorded To be recorded To be recorded
Air voids maximum1 V max 8,0 V max 8,0 V max 8,0 To be recorded To be recorded To be recorded To be recorded
Water sensitivity1 To be recorded To be recorded To be recorded To be recorded To be recorded To be recorded To be recorded
Resistance to permanent deformation1 To be recorded To be recorded To be recorded To be recorded To be recorded To be recorded To be recorded
Surface Macrotexture (mm) 1

Mandatory speed of traffic > 60km/hr
Average per 1000m - minimum na na na 1,3 1,1 1,3 1,1
Average per 1000m - maximum na na na 1,8 1,6 1,8 1,6
Average for a set of 10 measurements - minimum na na na 1,0 0,9 1,0 0,9
Mandatory speed of traffic ≤ 60km/hr and roundabouts
Average per 1000m - minimum na na na 1,03 1,0 1,03 1,0
Average per 1000m - maximum na na na 1,53 1,5 1,53 1,5
Average for a set of 10 measurements - minimum na na na 0,93 0,9 0,93 0,9
Notes
1 Test methods and test conditions contained in Table 20
2  These mixture designations shall not be permitted for use on roads carrying greater than 100 cv/lane/day
3 Restricted conditions apply, refer to NRA HD36

For further updates to 
Specs & Standards…



NG for Works Bituminous Products

Worked Example
The Works - Series NG 900



NG for Works Bituminous Products

Worked Example
The Works - Series NG 900



This section of the Workshop has: 

 Outlined roles and responsibilities of the various parties

 Carried out a worked example in completing Appendix 7/1

 Outlined the issues for a Producer to be aware of

 Outlined the requirements for the Contractor and the role of 
the ER during the Works

Worked Example
Summary



Thank you for your attention

Worked Example



NRA Pavement Standards 
Training

End of Part 4


