An tUdaras um Béithre Naisitnta ARU P

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
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Introduction

Contract Producer/
Designer Documents CO\;\?D'Eted
Compiler Contractor orks

NRA Specification for Road Works Series 900

)

NRA DMRB Volume 7
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Sections

1. Worked example from perspective of the Desigher —
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
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NRA Pavement Standards
Training

Bituminous Mixtures — Worked Example

1. Completing Appendix 7/1

NRAWN. ARUP




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

Who is responsible for the pavement design?

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

liieh o ARUP

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

Who is responsible for completing the Appendix
7/17

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

NRAWS ARUP




Worked Example
Where to Start?

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

= For general information at start of the process...-.- NRAHD 23!!
= General information on bituminous mixtures... ... NRA HD 37!

= Design of the pavement and the product to be installed In
the Works... ... NRA HD 300!!

= For general requirements pertaining to construction

products, Declaration of Performance and CE marking of
products... ... NRA Series 000 & NG 000!!

= Preparing Contract Specification and Specification

Appendix / Appendices relevant to the Contract...
... NRA Series 900 & NG 900,

NRA Series 700 & NG 700!!
NRAW. ARUP
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Worked Example

Flexible Pavement - Appendix 7/1

. (zemeral
1 | Locafion: .
Requirement
, | Grid for checking surface levels of pavement courses, if ifferent from the Lomgdim: | WA
requirements of C1 7024 Tmsdime | NA Bavemment Thickpes: | Perticular Requirements (Fusart
Categy of 0 Clamse | Michare Desizmation / Material — apprapriare reguiremens from
Road [dorE] Tables NG 7l o 73]
3 | Surface resularity (C1 702.7 and C1 7028 LonzFez Surface
Conmrse
Trams Peg:
Flaquirements fior coarse agzTezates - Polished Stone Vahe (PSV), Agpremie Binder
4 | Abrasion Vale (A4V) Hid Course
[Series @0 1322512 622 84118611}
Bﬂ-
Paquirements for pre-coated chippings - Polished Stons Vala [PSV) for *
_ genaral nse meshmes, SV for mires for roundabouts, Azsrezate Abrazion . T - Re oot
® | Value (44V) HA Sub-hase f:.:r_upm s e
Series 000 C14.24):
(Senes ) Total Pavement Thicknsss (exciuding sub base)
Paqurement for t2stme for Polished Sions vabue usme the foction after e
6 | polishing test [TesNe] Notes:
(NBA HD 300 Clase 2.25) 1.0 Capping is not  is required as described i Appendix 67, [Compiler to delese @ aoropriate]
- - - — - 10 Bond coar to be applied to all surfaces inchadinzg HEM Liyers.
» | Freezmg and thawing {soumdness) category if diferent from the requirements of - N ) £ - o ) o .
! Seria 000 Tables 1,4, 7, 10and 17: Ha 30 [dny soecc requirements — &g, Oeonnctle, High Fricoon swgbcing, moa desisn requirements ).
5 Compacton contrel amd exiraction of cores if different from the requirements of WA
Series 000 Cls 10.19,10.19.1, 10182, 10.193, 10184, =
5 Paqurements for monsiormg esistnce to permament deformaton of HEA Tex ol
(Seaies 900 C1. 10.1.10.1) Ldesy
1 Sealant fo be applied to the whls of any Fesctinding edee on the outside of the Tz o7
finished pavement on the low side of the camber {Series 900 1 10.1.8) (e
1 Any test; addidonal to these required by I3 BN 1310820, IS EN 1310821 ar MA
the rlovant SEW (Seres 800 C11.2and 1 3): .
Whether aubbase marerial may be spread & than one Layer
)

NRA\\
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Worked Example

: Favument Typse Chooss prelminasy pavemenl bype (el la MEA HD 23)
eXl e % Fully Flexible / Flexible Cimjrecae

18 Departere From

Sumdied requised? | Apply Tor Dispaiture
l IF AFPROVED
MO
Traffic Assessment Caleulats ralTa: kuadang i danes: with MEA HID 24 ]

Deamine subygrade CBR (refa i NMRA HD 23-26)
% Fleadle leprove subgesds ol CBRE < 5%
0 Chessse Found By e 202

. = MRA HD 37
and AAY ol aggregals ind sl ooewe malerial — NRA HID 36
Choes saiTiacs Sooree specilacalion — NEA Senics B0 (refer by (lauses ¥ & - 1. 27) )

|

Spec Appandicas
Fropare bpecil Aprperalin A prpsseal Pt
[redfer b Clamiies 2.6 - 2. 26) F Ll Dy Cons
®  Fleadble | Fleaible Compodale. Appaadiz Tl Typs A B LAt (en lar] ka
¥ Busfece Dreaiing”: Appendiz T3 o TZ1 delerrmie m-o (AR
*  Bond Coa Appendix T8 9 Redfer b separale Mermchan m

! e 4
Ceonmact [ Prepare Contias] Docusents — Teader —= Award Teadsr
i [ Commenis Weorks — Werls ia secordance with WA Seres 500 ]

NRA\\ Fizure 11— Proces: Flowchart for Fully Flexible Pavement - ARUP
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Worked Example

Flexible Pavement - First Step

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

c. Decide on Pavement Type?

ARUP




Worked Example
Flexible Pavement - Choose Type

‘Pm'mnntT}'pﬂ

Chonse prefminey pavement b (el to MRA HD 23 ]

[ *  Fully Flexible | Flexible Compose

Apply Tor Deparun

Traffic Assessment l Cialiulate af: ey i acenidan e with MRA HD 24 ]

Foundation

Bound Material

NRAwW
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Deiaimiine mbigiade CBR (fefer b MRA L

*  Flesdble uprove subgesde il CHR <
»  Composite Cheoss Fandaticn type |

l

Uabeund matenal (refer w MRA HD25-]
*  Determme capping depth and chooes
+  Determme subbaie depth and clooes

!

e

.

-

Pavement Type

Fully Flexible / Flexible Composits

Choose preliminsry pavement type (refer to NEA HD 23)

ra

L.

Busiand maleriab Foe s and binder coumse (refer o NRA HID 29-26)

*  Fully Fleadble: Detsrmine thacknss of cimbaed sphall laysrs

»  Cempusts Determine HAM et bue ad sspball ks

*  Chouse hase and bindsr course spocification — NP Serisi B0 sl 900 (sefer e Clauses 26— 2.27)

1

-

Bl ssaieraals Tor suifses coures

.,

* Advice oo delace course malaial — NRA HD 37
*  Chome FEV and AAY of sgregals and surfas cowwe malerial — NMRA HD 36
& Chooee mifae coures spociEcalion — NEA Senc W0 (refer b Clmses I 6- 2.2T)

-
Frepase Specificaten AppendinApperdioes
{refer o Clases 26 - 226}

Bond Unat. Appendia T4
b

*  Flesible | Flevibie Compodte. Appandiz 71 Type A
* Saefuce Dresing”: Appendiz 73 o T/21
.

Pt

! U Dhymassin: Cione
Penetenmeter Ll (or aimalar) ko
determmie m-wu CHE

2 Refer by icparale Mowchant m

Chapess £

[ Frepase Contacl Docusents — Teadsr — Awarnd Tender I

¥

[ Commenc: Weels — Werls ia socoslance with WA Seras 500 ]

Fizure 11 - Procezs Flowchart for Fully Flerible Pavement —
New pavementfull reconstruction of existing pavemsns

ARUP



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

Pavement Tvpes
29  Four different types of pavement are defined by the National Roads Authority.

a)  Flexible: The surfacing and base materials are bound with bihwmninons binder.

b)  Flexible Composite: The surfacing and upper base (if used) are bound with brfuminous
binder on a base or lower base of cement bound matenial.

¢)  PRagd: Pavement quality concrete 15 nsed for the combined surfacing and base. The concrete
can be:-

(i)  Jointed unreinforced (URC)
(i) Jointed reinforced (JRC)
(iii) Contimously reinforced (CRCP)

d) PRimd Composite: Continmously remforced concrete base (CRCR) with bitununons
surfacing.

ith 2 ARUP
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Worked Example
Flexible Pavement - Choose Type

= Start Point — NRA HD 23

FLEXIELE, FLEXISLE COMPOSITE
& RIGID COMPOSITE

RIGIC

‘.i-.';.a-l .._'_'_!l:.-‘-_ _.':- ‘__L.,.L.‘__,.-"' - _éi([/ ,f,."{r 'f_'{ ﬂ' Ced 1 = - o a4 ._
BINDER TOURGE. r”;”';:{'“'g"[: N a ¥
G570 e
i r s . ¥ . .I'"f i
g FORMTION. 0 SUBBASE T | .
Jl"‘. .-':l \ \"'. »':l — {k ,u'} e {\ .-"r ~ {‘- ) ! . _..'r * -"} l“‘-.
; N ) Cceepingy w . FOUNDATION_
BN LA { {3 (2 { {
T TN 7 7

NRAW
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Worked Example

Flexible Pavement - Departure Required?

*  Fully Flexible / Flexibile Cimperate

Favument Type [ Chixne preleningy pavemenl by (refis to MRA HD 23) ]

YES
Agply Tor Deparmane

L
Amm'm
} Mo il

Traffic Assassment | Caleulae afle: kadng in acconlacs with NRA HD 28 ]
) e
Fousdation Deserming sbgrade CBR (refer o NRA HD 23261

*  Fleuble lmprove subgesde il CBR < I5%
¢ Cpspoule Choose foundation type {Clss 203)
%,

]

L
Uzbound Material Unbesind mageriabs {refer g MRA HD25-25)
*  Ditermine capping doplh snd close sesierisl type — NEA Sories 600

v Detsrmme subbae depth and chooss maiersl bope — NEA Series BDY
. 4

) ]

Bound Matarial Burund malesiaks Gee bas and binder coune (refer w NRA HID 25%-26)
*  Fully Fleadde: Determine thazknes al combmal sqhall layers

Is Departure from

Standard required? Apply for Dep c

*  Cempote Determine HBM lower bae and ssplall eckacs
" s hase and Bindsr counie spacification — MRA Serics B0 sl B0 (refier o
-

Bloesd salsmals lof suific: coure
®  Advice ca serface coune malerial — MRA HD 3T

* Chaene PEV and AAY of gugregals and surfex cowse malsrial — NRA HD 36 NG
» Chanke duface o apodilficalion — NREA Sency 900 (refer b (lauses 25 - 1.27) J

IF APPROVED

Y,
g 1 - -
Pecpare Spocilicaton AppeadicfA ppeadices sl
(reder b Clauses 26 - 226) ¥ e Diyasa: Cons
*  Flewhble ! Fleuible Compoate: Appendiz 7' Type A Pencimsmctar lest on sizslar ] ks
*  Baslacs Dresuing®. Appendiz 73 o 7121 determme n-w CBRE
\ *  Bond Cost Appendic T8 * Refer w scparale Mewchan o
1 Chapess 4
Contract [ Frepase Contrmet Docussests — Teader — Award Tender
Woeks [ Commeno: Warks — Wk in soooedance with NRA Seras 500 ]

Fizure 11 - Process Flowchart for Fully Flexible Pavement —
New pavementfoll reconsiruction of eristing pavement

Bl ARUP
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Worked Example
Flexible Pavement - Next Step

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 247

c. Determine thickness of combined asphalt layers?

An tUdarés um Boithre Néisionta ARU P




Worked Example
Flexible Pavement - Tratfic L.oading

Favumant Type Chise predminasy pavement bype (refix lo MRA HD 23)
*  Fully Flexible | Flexible Compende

15 Deperture Croe
Ssmdand reepiced?

} o e

Traffic Aswssment | Caleulse rafle: kadng in acondance with NRA HD 24
) s

Feundarion Determine mbyrade CBR (refir 1o NRA HD 2526

v Fleable lmprove subgesds if CHE < 29%
» Composite Cheosse Goundatien type (Class 203)

]

A

- i ™
Uzbound Materizl Unheasnd maseriats (refer i NRA HD25-26)
+  Delermme capping depth ind chooss malenal hpe — NEA Sevies 500
+  Dierming subbse depth ind chooss maierial type — NRA Series BDD
b -

|

) P
Bound Matarial Brund malerial for base and binder course (refer 1o MRLA HID 23-26) h

*  Fully Fleadde: Determin: thatkaes ol cymbmel sqphall layers

: Eﬁﬂftmﬁ:::;mf nlﬁun.:'lu:nh;mm snd 900 (pefiee b Clases 24 Traﬁc ASSESSH]Eﬂt Cﬂl‘:lllatﬂ tl'afﬁc lnadmg ll.'l BCCOTdaﬂCE Wlﬂl NEAHD 24

.

l r
s R
Bound materals lof surfscs course
® Advice on derlace counie malarial — MEA HD 37
®  Chome FEV and AAV of sggregale snd surfae aemwe malerial — NEA HI 36
\ & ook saffacd couee apecilicalion — NEA Senic 900 (refer b Clases 26 - 2.27) J

|

cas -
par g Frepase Specificatan ApperdiaiApperlioe Fistese
[refier b Climssies 26 — 2 36) ¥ U Dryasiniic Ciaoe:
* Fleaible ) Fleuible Composite: Appendiz 71 Type & Pesememumer L (o aimdar) o
*  Surlece Dresuing”: Appendiz 73 o WI1 delermme m-uo CHR
. *  Bond Cost Appendia T ? Reder 1 separale Mowehant =
1 Cluaptar 4
Coomact [ Prepare Contracl Documents — Teader — Award Teadsr
Wk [ Commencs Weks — Weelks ia secosdance with WRA Sers 500 ]

Fizure 11 - Process Flowchart for Fully Flerble Pavement —
New pavementfoll reconsoruction of eristing pavement

R ARUP
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Worked Example
Flexible Pavement - Tratfic L.oading

Formula for Design Traffic ... NRA HD 24

www. nratrafficdata.ie

NRAWN. |

An tUdaréas um Béithre Naisitnta
National Roads Authority

Traffic
b
[}
ABOUT THE WEBSITE 554 ML AN SBelfast
MAP INTERFACE 74
LR A
SITELIST

Map of Sites List of Sites

Londonderry /

13 \< >
2
2

all 9
L CH e % . Soulin
SEARCH FUNCTION o/Cosi® O (8% | T s S
oy ole L] 5 o -.:m'
SITE DATA - 6 o L R Sl
= 4 % A
1 y 8 o9
Athl a9
EXPLANATION OF REPORTS Ealn'y L] .I‘D.."E .-.,g o8 -.'5'_:11‘5""
“o mm.arr,"’:h-%’y
IMPORTANT NOTICE |re|a nd .-. o
e e 59 ° e
m O of e e
Eﬂnis.: Lo ": e, S ;
icerid C |
o o il e R
o ..: n® |/ e
55 ° :
ng%,ﬂ L) p: - agnge! \Qal.eg.lqrd. Weford
Dingle ° e P
n.. yiu,,.mé\. < .:q;“-j e g
F s .%‘%21.-{1.- °
s Oizale
°

velcle (ov) category

Buses and PsV
Cozaches

2axle

OGV1

3-axle

3-axle
artieulated

articulated OG2

S-axle
artieulated

NRAW. NRA Traffic Data Site
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NRA\\

An I.Udurus um Boithre Nmswuntu
National Rea

6 {or move)

D R

articulated

ARUP




Worked Example
Flexible Pavement - Tratfic L.oading

Formula for Design Traffic ... NRA HD 24

www. nratrafficdata.ie

Comamercial
velcle (ov)

v class¥

ov
category

Buses and
Cozaches

BV

2axle

3-axle

OGV1

3-axle
artieulated

Fivemiletown
Enniskillen
Drumcliff {16 | ]
Encky . Manomamiton . oy -eigoo= 1
Strandhill %
Kilglass = TMU NO4 130.0 E
tCCTone NO4 Between Longford and Carrick-on-Shannon, Dromod Bypass,
Em | Co. Leitim
=¥ 5 2015 2014 2013
Ballina [Hi7]
v ; ' AADT 6554 6616 6675
Sa : : Tobarbiety, %% HGV 6.3%  6.2%  6.3%
g ome : Coverage  43.1% 99.7% 83.5%
J . e .
Foxford
Charlestown
L] Swinford B ) .
Strade [ 15 ] " Mohill Bailieborough
Ybar
<] 1 a
360 | = m - N~ 2 s Mullagh o
Knock K RRY 1 | s Ry o
o HH Ballyhaunis.  § Castlerea Sigkestonn F s Oldcastle ~ — =% M52
[} ( : [}
Claremorris [IEA 6o | Longfgd i j Kells ¥
: . al
?m (] ) Ardagh ‘e Castlepollard % Py ricz |
on ; .y ol b ey
allinrobe Dunmore Roscommon [ns5] { Multyfarnham ‘ 'Athbuym
- Glen.arnaddy ) ] ° e m ] ¥ I
=3 Kilkariin Athleague . e .__‘B.allymahun 3 = A
m. Tuam { 4 ‘ i = MuIIin.nar
% Headford Mountbellew BY:1a2:0n oIl
e | . (_._lg_lnpgf.d
rd Corrofin A[ﬂansMoum Temple e -
e e "~y M Johnstown=—pi.
@ [ 517 \ M.‘.k } T Bridge Kileoe!
¥ it P g s Kilbeaara f @

NRAW
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Worked Example

Flexible Pavement - Tratfic L.oading

Formula for Design Traffic ... NRA HD 24

www. nratrafficdata.ie

Setup
Setup0278

Channel

All directions

Average Flow

£88888888888388558¢8553888

am Peak
Peak Velume
pm Peak
Peak Velume

INNVA R

An tUdarés um Boithre Néisionta
National Reads Authority

i6
43
&9

3239
2823
3962
4175

11:00
210
15:00
485

MEBIKE

000 00K MOODODKMODDOODODDooDooo

P e b

12:00
i

359
250
209
197
129

a0
a4

3101
2657
i) |
3968

11:00
200
15:00
479

Time Period Precision
1 hour Mormal
Lcv |l BUS HGV_RIG HGV_ART |CARAVAN
0 0 o o 0
0 0 1 o 0
3 0 0 0 0
] 0 2 0 0
4 1 o o 0
z 0 1 1 0
E] 0 o 1 0
1 1 0 1 1
1 0 1 o 0
3 0 o 1 1
3 1 0 0 0
7 0 1 1 1
3 0 1 0 0
16 1 o 2 2
14 z 3 1 0
13 0 0 3 0
17 z 1 1 0
10 0 2 2 1
] 0 1 o 0
7 0 0 1 0
2 2 0 5 0
2 0 1 z 0
2 1 o 4 0
z 0 0 & 0
EE] 7 10 12 &
115 g 11 21 &
119 10 11 31 6
139 11 15 32 &
03:00 Jo<:00 03:00 05:00 07:00
] 1 2 1 1
16:00 fJ14:00 12:00 23:00 13:00
17 2 3 & 2

Exclude data:

Mone

Invalid Reading

oD oODoO o000 oDOoOD o000 o000 DoD oo D

oooo

WeHGV

Mmk bk e OO OWmOmoD WO m o WD

[ S 5 (e e R S e R e e e e R S e T S 6 Y (6 Y O« e Ve Y K e )

[

==
RN

05:00
4.2
23:00
11.5

Comamercial
velcle (ov)

v class¥

ov
category

Buses and
Cozaches

BV

2axle

3-axle

OGV1

3-axle
artieulated

articulated

S-axle
artieulated

OG2




Worked Example
Flexible Pavement - Next Step

Pavement Type [

Choarse prefminssy prvement bype (refer i NEA HD 23)
v Fully Flesible / Flexible Compente

J'...i.u .-:.:.I::;; “FP"' B Clegear

- / S

Traffic Aswessmsnd

Caleulate ralle: ladnyg in accondanes with NRA HD 24

- i
Fouzdarion Determine sbyrade CER (refir 1o NRA HD 2526
*  Fleuble lmpreve subgesde il CBR < T 5%
*  Composile Cheoss Gandation byps {Clis 23)
-
Czbound Matarial Unbeund materisbs (refer 1o NRA HD25-26)
*  Determme capping depth and chooss smaiensl hpe —= NEA Sevies 600
v Delermme subbie depth and choise st bje —= NRA Sees 500
b,
i
B ¥
Bound Material Bivund materiak For base and binder course (refer o NRA HID 25-26)
®  Fully Fleadde: Detarmine tackacs ol am
*  Composte Determine HEM lower b i
#  Chose hise and Binds coune spoclicalion R
- [ Foundation
Bhinmd ssaleraals Nor surfss courss
¢ Advice ca deface counie malaial — NRA
*  Choome PEV and ALY of ggregals and sur
. b hooes suifee o specilEcalion — ME
Spec Appandices i
Froprare Specificatan Appenlifppendioes -
(refier s Clasases 26 - 126) Unbound Material
*  Flensble / Fleuible Composite. Appendix TV
*  Susfece Dresiing”: Appendiz 773 o TVZ1
*  Bond Cost Appendi T8
b,
1
Ceomact [ Prejare Contract Documents — Teadsr
Waocks [ Commenc: Wodks — Weorls ia sccosdancs with MRLA Seras 500 J

NRAW
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Fizure 11 - Procezs Flowchart for Fully Flemble Pavement —
New pavementfull reconstoruction of existing pavement

|

-~

A

Determine subgrade CBR (refer to NEA HD 25-26)"
* Flexible: Improve subgrade if CBR < 2 5%
* Composite: Choose foundation type (Class 2/3)

v

-
TUnbound materials (refer to NEA HD25-26)

*  Determine capping depth and choose material type — NRA Series 600
+  Determine subbase depth and choose material type — NEA Series 800

!

ARUP



Worked Example

Flexible Pavement - Foundation Design

SUB - BASE
THICKNESS
. - ) 4001
= Foundation Design o
300 SL:'
- - i B
— NRA HD 25-26 Figure 4.1 200 e
. . 100 o
= Subgrade CBR — determined on site D L b
or through samples tested in a W, o
CAPPING " soe Paragraph
laboratory... THCKNESS | /7 ™ 475 Capping & Subbase
B[] -— design
: : 1 - {mm) | = = = Subbase only design
= CBR — Foundation Thickness using: ™ _ Stbbase ol desg
_ 1 gy,
- Capping & Subbase 4001 g
e
g 1
200 =
= Subbase only 100
0
1 2 i 4 5 g 10 15 20 30
Subgrade CBR (%)

Figure 4.1 Foundation design chart: for flexible pavement

ith 2 ARUP

A LUd Su th Néi




Worked Example

Flexible Pavement - Foundation Design

= Foundation Design

Notes:

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

Sub-base

Granular Material Type B

Total Pavement Thickness (excluding sub base)

[Whether material may be frost

susceptible (801.4)]. N O

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

NRA\\

LUd as um

thN
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Worked Example
Flexible Pavement - Next Step

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?

An tUdarés um Béit_hre Néisionta ARU P




Worked Example

Flexible Pavement - Bound Layers

Favumant Type Choise preleningsy pavemet byps (e l
v Fully Flesible / Flexilie Compos

Bound Material Bound materials for base and binder course (refer to NRA HD 25-26)
s  Fully Flexible: Deternune thickness of combined asphalt layers
+ Composite: Determine HBM lower base and asphalt thickness
* Choose base and binder course spectfication — NRA Sertes 300 and 900 (refer to Clauses 2.6 —2.27)

Is Departere froe
Stmdand regpiced?

!

1 NO rd
Traffic Aswassment | Caleulss ralle: koadng in accondance with MRA HD 28 ]
) r
Fouzdarion Determine mbgrade CHR (refir 1o NRA HD 2526

v Fleuble lsprove subgesde if CHR < 1.9%
» Composile Cheoose Gundation type (Clss 20F)

]

- i ™
Tzpound Material Unbesnd materiabs (refer i NRA HDZS-26)
*  Determme capping depth and chooss malsnal hpe <= NEA Series 600

v Ditsrmme subbe depth and choase satensl boje — NEA Series 800
- S

Beund Matarial (" P et i e e s biier sourse (reor s IRA HID 25-26)

" Fully Fleadble: Determine thackass of mmbeed bl layers

*  Composte: Detennine HEM lower bae and ssplall oo

#  Cheoows hase mnd Bindar coune spocfication — MRA Sericn B0 snd 900 (refier b Clauses T 6- 2.IT)
|

L

Boend maienals [or surfscs courss N

* Advice oa deelace coune malanal — NEA HD 37
*  Choese FEV and AAY of aggregals and surfes courwe malerial — NRA HD 36
® ok sl soue specilfcalion — NRA Series 900 (refsr 1 (lased 26— 1.27) 2

b,
Scat -
B g Frepase Specificaton ApperadinApperdios Festese
{refer o Clauses 26 — 226) ¥ e Diymamsi: Cone
* Flesible | Fleuible Composite: Appendis 71 Type A Pencmameter iew (or similar) io
*  Suslece Dresting”: Appendiz 773 o TV21 delermme m-uiu CHR
\ *  Bond Cost Appendix T/ 3 Refer b nepan ale Mevechast =
1 (e 4
Cenmact [ Prepane Contracl Documents — Teader — Award Teader
Warks [ Commenc: Wotks — Weels ia secosdancs with HRLA Seras 900 ]

Fizure 11 - Process Flowchart for Fully Flenble Pavement —
New pavement/full reconstruction of existing pavement

B~ ARUP
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Worked Example

Flexible Pavement - Bound Layers

= Bound Layer Design — NRA HD 25-26 Figure 4.2

. . = 1 T T 1171
- DeSIgn TraffIC (msa) Aslphalt[liumlret:aulsirllgl H
T0/100 Pen Bitumen B
as per NRA HD 24,
[~
USIng: Eas - - Asphalt Concrete using [
§+ J/‘/ —- 40/80 Pen Bitumen x
=0 -~ i
40/60 pen 5 z
b -
g % 25 e -
- /
70/100 pen Eﬁzu . 1
10pesign Traffic Left Hand Lane [meza)*®” s

Figure 4.2 Design chart for fully flexible pavement

itk o2 ARUP
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Worked Example

Flexible Pavement - Bound Layers

Asphalt Concrete using
F0M100 Pen Bitumen

300

-E
B
L)
k-
E
1=
S
1
B
£
=
B
.

100

10rpsign Traffic Left Hand Lane [misa)

ML, ARUP
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Worked Example

Flexible Pavement - Bound Layers

= Combined Asphalt Thickness — Appendix 7/1

= How do you determine individual layer thicknesses...??

Pavernent ar Faruirements Tazerr
Cowse Clansza Miixhure Desisnation  Material opFidTe TeguirEmens from
Tables MG 71 w0 72
Surface
Course
EBiinder
Cpursa
Baze
e [Whether marerial may oo frost
Sul-base suscaptibie (301.41].
Totl Pavement Thickness (excindme sub base]

Notes:

10 Capping is ned /' is required as desaubed m Appendix 67, [Compiler o dalese a5 aupropriate]
10 Bond coat to be applied to all surfaces incindine HEM layers.
A0 [dny rpecyc requirements — g5, Geosmenle, High Fricion muglcing, g desien requimemants].

it ARUP
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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.

Table 3 Asphalt Concrete — Requirements of the Works

hEN reference
Table colunm reference 1
Layer Base

. . . AC 32 dense/HDM!
Mixiure designation base des
Alignment, levels, tolerances, thickness & regularity (mmj
Horizontal alignment
Levels
Tolerances =15
Layer thickness - nominal 70 to 150
Laver thickness - minitmim 55

An tUdarés um Boithre Néisionta ARU P




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.

Table 3 Azphalt Concrete — BEequirements: of the Works

hEN reference
Tahle colmm refarence 1 .
Layer Baze Bmder

. AC 32 densaHDM' | AC 20 denseHDM'
Mixhure dasisnation S iy s
Ab=nment. levels. tolerances. thiclmess & resnlarty (mmj
Honzootal alismment

NRAWN. ARUP




Worked Example

Flexible Pavement - Bound Layers

- Laye r Th 1 Table 3 Asphalt Concrete — Requirements of the Works
BEI referance
= Sample i ] 3
combine¢ [Lo= Base Binder
5 |
be|OW. Miiure desizmai Mim'}]ﬂ}f ACE:]E’HDH‘
-Hunmi levels. tolerances. thaickmes: & reenlanty (mm)
Combined Asphalt Layer Law 'ﬂlgﬂm'[
Thicknes: required (mm) arer LE'E.IE-
- Toleranres =15 ={
Bmd&r 3 ._. =Ty _n
Upper
Base
e
Lower
Sample Pavement Buld-up
Combined Aszphalt Laver [aver
180 | Thickmess required (mm) ' Option 1 Option 2 Option 3
Surface 45mm HRA 3514 4mm SMA 14 Imm SMA 10
100 Binder §3mm AC 20 80mm AC 20 flmm AC 20
T 220 Upper : : 60 AC 20
NRAY Lo
Lowrer 1 2hmm AC 32 130hmm AC 32 100mm AC 32
n tUdords um Bo ithre N BEE-E &RUP




Worked Example
Flexible Pavement - Next Step

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 7/17

ARUP



Worked Example

Flexible Pavement - Materials Suitable?

Pavemant Type Ul prebminey pavemenl ype (rela o MRA HD 23)
*  Fully Flexible § Flexibls Comints

!

Traffic AvWment | Calealss ialic ke in accondnc Bound materials for surface course
: l *  Advice on surface course material — NRA HD 37
) r - - s« Choose PSV and AAV of aggregate and surface course material — NRA HD 36
Fousdation Determine ndgrade CBR (refar w NF - i . .
»  Flexie: Ingreve mbgesde if CH *  Choose surface course specification — NRA Series 900 (refer to Clauses 2.6 — 2.27)

v Composile Chasse Rundation by
\

l l

L
Usbound Material Unbesnd maserisls (refer b MRA HD25-26)
+  Diiermine capping depth and choose satcrisl type — NRA, Serics 600

v Ditermme subbue depth and chooss matersl bope — HEA Serie BDY
. S

I
Bound Maerial Fuund maleriah Gie baes end hinder coane (refer i NRA HIF 25%-26)
*  Fully Fleadde: Determine hatknss al symbmel myhall sy
v Dompinete Detenmine HAM ket bioe and sspibalt Gockass
* Chooss hase and bindsr coune specdfication — MRA Serict B0 snd 900 (refir e (lases 26— 1.27)

",

3

r Bownd maierals for suifase oo

% Advice oa selace coune maonal — MRA HD 37

= Choome FEW and AAV ol aggregale snd sufa: svemwe malerial — NRA HD 36
o sarfas sowss apecifEcation — NREA Senes B0 (refer b Clauses 2&- 1.27) J

&)

.
i
— ;
SW Awﬂl
Feepare Specificaton A ppendia A ppendioes Paslesi
ireder u Classes 26— 226) b e Diymassa: Cione:
®  Fleasble / Flewible Compeale: Appendiz 71 Type A Practeuster o jor sindlar) o
®  Surfece Dveming®: Appendiz 73 o W21 determamne n-u CHE
| * Bood Coat Agpendin 714 * Refier 1> separaic Newehan i
1 (eapeer 4
Contact [ Prepane Contacl Documents — Teader —= Award Tender
Wosks [ Commence Weels — Warks in seoosdance with NRA Serss 500 ]

Fizure 11 - Process Flowchart for Fully Flexible Pavement —
New pavementfoll reconstrucrion of eristing pavement

i ARUP
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Worked Example

Flexible Pavement - Material:

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

NRA\\

An LUdmus um Bmthre Néisionta

Fully Flexible and Flexible Composite Pavements

Traffic volume

Posted speed Limit

Use without restriction Departure required

5,000 AADF !
and above

Above 60 km'h

SMA?
Hot Rolled Asphalt

Surface dressing *%

Porous Asphalt

High Friction Surfacing *

60 km'h or below

Asphalt Concrete surface course © | Microsurfacing

SMA 2
Hot Folled Asphalt

Surface dressing ©
High Friction Surfacing *

Below 3,000
AADF

Above 60 km'h

SMA?
Hot Bolled Asphalt ?

Porous Asphalt
Surface Dressing * ¢

High Friction Surfacing *

60 km'h o1 below

Asphalt Conerete surface course © | Microsurfacing

SMA:
Hot Rolled Asphalt

Surface dressing ©
High Friction Surfacing *

Notes:

1. Awverage Ammual Daily Flow {one way).
2. SMA using binder grade 40/60 shall not be permutted on roads carmrying greater than 100 commercial
vehicles per lane per day.

3. See Clanse 2.6 inrelation to noise.

4. Use of igh fichon surfacing 1s subject to pror approval by the Head of Standards of the National

F.oads Authonty. see Clause 4.12.

5. Foruse only where the posted speed limit is 50km/h or less.
6. Use of surface dressing shall be in accordance with WEA HD 300 Table 4.3,

Table 2.1: Permitted Pavement Surfacing Materials for the Construction, Improvement or Maintenance

of Nadonal Roads

ARUP



Worked Example

Flexible Pavement - Materials Suitable?

= Layer Thickness — NRA Series 900 and NRA HD

300

= Sample pavement build-ups,
combined asphal
below

250

s um Boithre Naisiunta

Option 3
SmmHRAINS § 20mm SMA 14 30mm SMA 10
5z AC 20 8 mm AC 20 60mm AC 20
60mm AC 20

120mm AC 32 130mm AC 32 100mm AC 32

ARUP



Worked Example

Flexible Pavement - Mixture Designations

= Mixture Designations — NRA Series 900

3.1 Mixture Designations

The muxture designations available are: B AS E

dense base  40/60
Lied5E LY L

311 AC 32 dense base  40/60 des

3.14 AC dense 40/60

bin

A [5E U] L LU L
3 1 .6 AC "G HI}M bin 40/60 des
317 AC 14 close surf  70/100 des
318 AC 14 close surf  160/220 des
319 AC 10 close surf  70/100 des
3.1.10 AC 10 close surf 160/220 des
3.1.11 AC 14 en surf 70/100 des
3112 AC 14 xen surf 160/220 des B I NDER COURSE
3.1.13 AC 10 en surf 70/100 des . -
3114 AC 10 xen surf  160/220 des 314 AC 20 dense bin 40/60 des
3115 AC & dense surf 70/100 des
3.1.16 AC (i) dense swrf 160/220 des

Each mixture shall comply with the requirements regarding constituents, composition and installation
into the Works as laid out in this Senies. It 1s the responsibility of the Designer to ensure the particular
mix chosen 15 suifable for the site location and the applicable design criteria required shall be recorded
in Appendix 7/1.

L iT o2 ARUP

An I.Udurus um Boithre Néisionta




Worked Example

Flexible Pavement - Mixture Designations

= Material Designations — NRA Series 900

5.1  Mixture Designations

The nuxture designations available are:

511 sSMA 10 surf PMB 65/105-60 des
o [l cla

PMB 65/105-60

¥
SMA

315

516 SMA 6 70/100 des
517 SMA 6 PMB 65/105-60 des
518 SMA 10 40/60 des
519 SMA 10 70/100 des

5110 sMA 10
5111 sMA 14
5112 sMA 14
5113 sMA 14

PMB 65/105-60 des
40/60 des

70/100 o SURFACE COURSE
PMB 65/105-60  des 513 SMA 14  suf PMB 65/105-60 des

MNOTE: Mixture designations 5.1.2 and 5.1 4 above are not permitted on roads carrying greater than
100 commercial vehicles per lane per day.

2.13 A Polymer Modified Binder (PMB) may provide a nomber of benefits compared with a paving
rrade binder depanding on the course in which the PME i= used. In a surface course, the increased
viscosity of a PME allows a thicker binder film fo be obtained in more open mixiures which can
aid the durability, lonzevity, and prevent binder drainags of the mixmre due to reduced hardening
OT Ageing in sarvice.

ith 2 ARUP
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Worked Example

Flexible Pavement - Mixture Designations

Prumant Type

Traffic Aswssment

[

Choose prelminssy pavemenl bype (el la MRA HD 13)
®  Fully Flexille / Flexible Cosijperate

Calculste rafla: loadmyg in accordanes with NRA HD 24 ]

|

¥

Spec Appendices

Prepare Specification Appendiv/Appendices

(refer to Clanses 2.6 - 2.2

#  Flexible / Flexible Composite: Appendix 7'1 Type &
#  Surface Dressing®: Appendiz 73 or 721

+ Bond Coat: Appendix 7/4

. -
Fousdation Desermine sbgrade CBR (refer o NRA HD 2326
*  Fleadle lmpreve subgesds il CHR < 3%
¥ Compoiile Chasse fandalion tyje (Cliss 23)
S
i ™
Uzbound Material | | jahound museriais (e no NRA HOZ5-26)
+ Dietermine capping depth and chooss materisl tpe — HRA Series 600
+ Dictermime subbuse depth and chooss materal type — HRA Series 800
b l -
. #
Bound Material Bivund materish for base and hinder coune (refer 1o NRA HD 25-26)
*  Fully Fleadsde: Determine thatkaes al ymbmel mqphall layers
v Comiposte: Determing HEM lower Bae sd saplall taclass
‘-l Clasioss hise and Bindsr course spacaficalion. — NRA Serici B00 aud 900 (relfer b Clauses 2&- 1.27)
!
s ™
Bovesial saiervals for surface course
®  Advice oa selace coune malanal — MRA BHD 37
= Choome FEV and AAV of aggregale snd surfa aoere malerial — NRA HIF 36
\ % Choeee sarfess sowss dpecilfEzation — NEA Senc 900 (refer o (lauses 26 - 277
' /
T
s ~
Feepare Specificatasn AppendiafAppendioes g
redfer s Closes 26 - I 26) e Dvnmade Cone
®  Fleasble / Flevible Compeale Appeadiz 71 Type A [
®  Surlece Dveming™: Appendiz T3 o WII detlermme m-utu CBE
| * Bood Coat Agpendin 718 3 Refier by pepurats Mlermehert i
huaper 4
Contact Prepare Conbacl Docusents — Teader — Award Tender
Wosks [ Commencs Werls — Warks in seoosdance with NRA Seras 500 ]

NRAW

An tUdarés um Boithre Néisionta
National Reads Authority

Fizure 11 - Process Flowchart for Fully Flerible Pavement —
New pavementfoll reconstrucrion of eristing pavement
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Worked Example
Flexible Pavement - Completing Appendix 7/1

= Pavement Design

Pavement Course

Surface Course

Clause

Mixture Designation / Material

Thickness
(mm)

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

Binder Course

Base

Sub-base

Series 900 Clause 3.1.1

804

AC 32 dense base 40/60 des

Granular Material Type B

150

vwhether material may be Tros

susceptible (801.4)]. N O

Total Pavement Thickness (excluding sub base)

NRA\\

LUd Su th Néi

ARUP



Worked Example
Flexible Pavement - Completing Appendix 7/1

= Pavement Design

Pavement Course

Surface Course

Clause

Mixture Designation / Material

Thickness
(mm)

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

Binder Course

Series 900 Clause 3.1.4

AC 20 dense bin 40/60 des

Base

Sub-base

Series 900 Clause 3.1.1

804

AC 32 dense base 40/60 des

Granular Material Type B

150

vwvnether material may be Tros

susceptible (801.4)]. N O

Total Pavement Thickness (excluding sub base)

NRA\\

AUd SumBh Néi

ARUP




Worked Example
Flexible Pavement - Completing Appendix 7/1

= Pavement Design

Pavement Course

Surface Course

Clause

Series 900 Clause 5.1.3

Mixture Designation / Material

SMA 14 surf PMB 65/105-60 des

Thickness
(mm)

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

Binder Course

Series 900 Clause 3.1.4

AC 20 dense bin 40/60 des

Base

Sub-base

Series 900 Clause 3.1.1

804

AC 32 dense base 40/60 des

Granular Material Type B

150

vwvnether material may be Tros

susceptible (801.4)]. N O

Total Pavement Thickness (excluding sub base)

NRA\\

AUd SumBh Néi

ARUP




Worked Example
Flexible Pavement - Completing Appendix 7/1

= Pavement Design

Particular Requirements
Thickness | [Insert appropriate
(mm) requirements from Tables
NG 7/1to 7/2]

Pavement Course | Clause Mixture Designation / Material

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

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

susceptible (801.4)]. N O

Total Pavement Thickness (excluding sub base)

ith 2 ARUP
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Worked Example
Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

. General
1 Location: .
Requirement
5 Grid for checking surface levels of pavement courses, if different from the Long dim: N/A
requirements of Cl 702.4: Trans dim: N/A
Category of Road | [A or B]
3 Surface regularity (CI 702.7 and C1 702.8): Long Reg.:
Trans Reg.:
Requirements for coarse aggregates - Polished Stone Value (PSV),
4 Aggregate Abrasion Value (AAV) N/A
(Series 900 C13.2.2,5.2.2,6.2.2,8.4.1.1, 8.6.1.1):
Requirements for pre-coated chippings - Polished Stone Value (PSV) for
general use mixtures, PSV for mixtures for roundabouts, Aggregate
5 Abrasion Value (AAV) N/A
(Series 900 Cl1 4.2.4):
Requirement for testing for Polished Stone value using the friction after
6 polishing test [Yes/No]
(NRA HD 300 Clause 2.25)

NRA\\

An LUdmus um Bmthre Néisionta
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Worked Example

Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

Freezing and thawing (soundness) category if different from the requirements of Series

(C1802.4).

7 900 Tables 1,4, 7, 10 and 17: N/A
Compaction control and extraction of cores if different from the requirements of Series

8 [900Cls10.1.9,10.1.9.1,10.1.9.2, 10.1.9.3, 10.1.9.4. N/A
Requirements for monitoring resistance to permanent deformation of HRA (Series 900

9 |Cl10.1.10.1) [Yes/No]
Sealant to be applied to the whole of any freestanding edge on the outside of the

10 | finished pavement on the low side of the camber (Series 900 CI 10.1.8): [Yes/No]
Any tests additional to those required by IS EN 13108-20, IS EN 13108-21 or the

11 | relevant SRW (Series 900 CI 1.2 and 1.3): N/A
Whether subbase material may be spread in more than one layer

12 [Yes/No]

NRA\\

An LUdmus um Bmthre Néisionta
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Worked Example
Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

Bound Materal

|

Bound matenals for base and binder course (refer to NEA HD 25-26)
Choose base and binder course specification — NEA Senes 800 and 200 (refer to Clauzes 2.6 - 2.27)

Bound matenals for swface course
*  Advice on swface course matenal — NEA HD 37

*  Choose P5V and AAV of azgregate and surface course matenal — NEA HD 36
*  Choose swface course specification — NEA Senes 900 (refer to Clauses 2.6 - 2.27)

general usem  Aggregate
Abrasion Valu

) 222 In accordance with NEA Series 900 Tables 1, 4. 7 and 10, the Designer shall detail the PSV and
(Series 900 Cl AAN requirements for the surface course.

Requirement 1
polishing test 223 The mininmm PSV of aggregate is required to ensure adequate microtexture to provide suitable
friction properties to the road surface and the values in WEA HD 36 should be nsed.

(NRA HD 30(

NRA\\

A LUd su

thN

224 The maxinmm AAV of aggregate 13 required to ensure adequate resistance to abrasion by traffic
and the values in NE.A HD 36 should be used.

ARUP



Worked Example

Flexible Pavement - Completing Appendix 7/1

Table 4.1: Minimum PSV of Chippings, or Coarse Aggregate in Unchipped Surfaces, for new Surface

Courses
Minimum PS5V required for given I, traffic level and type of site
Site category and definition e Traffic (Commercial Vehicles per Lane per Day) at opening '
(see NRA HD 28)
=150 | 251500 | S01-750 | 751-1000 l;:'ln' 23?& g‘u;
0.30
A [Motorway
0.35 50+ 0% 35 55 558 60+
030
B  [Dusal carmazeway non-svent ~ -
035 Commercial v class* o
033 ehicle (v category
€ |Single camiageway non-svent i.‘.l-l-; N I:{.'L:I ~
_ Buses and PEV
040 Cozaches
Gl |Gradient 5-10%5 longer than S0m 045 |
0.50
o i 2axle
— - ngl:.'l Traffic (cv/lane/day) at =250 151-1000 1001-1750 | 1751-2500 | 2501-3250 =3150
& |Gradient =10% longer than 50m o.4:.| opening (see Clause 4.11)
0.50
. Max AAV for chuppings for 14 12 12 10 10 10
; ; 0.50 F-axle
E &wwmam.mm ;_ : riza | Dot rolled asphalt and
= surface dressing, and for
q [Aoprosches to and across major and minor | 040 aggregate in microsurfacing
[uncions 045 I-axle systems
2 [Romdsbout 0% a_ mbculah | 3 gex AAV for aggregate in 16 16 14 14 12 12
050 SMA and asphalt concrete
045
51 [Bend radins <250m — dual camiagaway _3 { 4‘3319 Notes:
0.50 Y ngzd 1. The maximmmm AAV requirement for porous ssphalt is specified in Table 10 of the WA Specification for Road Works Serjes Q0.
045 . - - . P
52 [Bend radins <250m - single carriagewsy _3 Table 4.2: Maximum AAV of Chippings, or Coarse .-‘ngsregﬁtes in Unchipped Surfaces,
030 | Joanla for New Surface Courses
Notes: m aticulated | OGV2
1. Site categories are grouped according to their general
(IL) for specific categories are dafined in MFLA HD 28 3 1
specific site on which the matenizl is to be Laid, as dete F i
the table represent combinasions of mafSic and IL that, articulated
2. For roads in site categories A, B and C where some br
increazed polishing smesses compared with most locat
marked with an ssterisk — 6 (or more)
3. Inwestigatory Levels and averaging lengths for site cat
be extendad when justified by local site characteriztics articulated

w

Throughoat this Table, H means specialised hizh fricg
Specification for Foad Works Series 900

Although muninmmm PEV values have been included for all types of site and traffic level, some combinstions are unlikely to ocour

in practice.

ARUP




Worked Example
Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

Traffic (cv/lane/day) ar =250 I51-1000 | 1001-1750 | 17S1-2500 | 1501-3150 =3250
opening (see Clause 4.11)

Max AAV for chippings for 14 12 12 10 10 10
hot rolled asphalt and

surface dressing, and for
aggregate in microsurfacing
/stems -

) Max AAV for aggregate In
MaX. AAV SMA and asphalt concrete
Notes: ——
1. The maxinmm AAV requirement for porous asphalt is specified in Table 10 of the WEA Specification for Road Works Seres Q0.

Table 4.2: Maximum AAV of Chippings, or Coarse .-‘ngsregﬁtes in Unchipped Surfaces,

for New Surface Courses

Table 4.1: Minimum P5V of Chippings, or Coarse Aggregate in Unchipped Surfaces, for new Surface
Courses

Minimum FSV required for given IL, traffic level and type of site

Site category and definition
{(zee NEFA HD 28)

Traffic (Commercial Vehicles per Lane per Day) at opening

1001~ 2001- Over
2000 3000 000

=250 151-500 | S01-T50 | T51-1000

045 &0

Bend radins <250m - dual camizgeway

Bend radins <250m - single camiageway

Site categories are grouped according to their general character and wafc behaviowur. Site categories and the Investizatory Levels
(IL) for specific categories are defined in WF.A HID 28, The IL to be used here nmst be that which has been allocared to the
specific site on which the material is to be laid as determined by following the procedures in NEA HD 28, The shaded sections of
the table repraseat combinations of raffic and IL that do not form part of NEA HD 28,

For roads in site categories A B and C where some braking regularly ocours (e.g. on 300m approach o an off-slip) there may be
incressed polishing swesses compared with most locatons in these categomnies. In such simadons add 5 to the PSV value where itis
marked with an astenisk

3. Inwestizatory Levels and sveraging lengths for site categomies E and () are based on the S0m approach to the feature but this hall
be extended when justified by local site characteristics.

4. Throughout this Table, H means specialised high friction surfacing (HFS) conforming to Clauses 7.3 and 102 4 of the NRA ! RUP

Min. PSV

2

Specification for Fiead Works Seres S00.

Although mininmnm PSV values have been inchuded for all types of site and mraffic level, some combinations are unlikely to coour
in practice.

w



Worked Example
Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

1 Location: General Requirement
) Grid for checking surface levels of pavement courses, if different Long dim: NA N/A
from the requirements of CI 702.4: Trans dim: A N/A
Category of
Road [AorB] A
3 Surface regularity (CI 702.7 and CI 702.8): Long Reg.: 300m
Trans Reg.: ZOm
Requirements for coarse aggregates - Polished Stone Value (PSV), Min. PSV: 68+
4 Aggregate Abrasion Value (AAV)
(Series 900 C13.2.2,5.2.2,6.2.2,8.4.1.1,8.6.1.1): Max AAV: 16
Requirements for pre-coated chippings - Polished Stone Value
(PSV) for general use mixtures, PSV for mixtures for roundabouts,
> Aggregate Abrasion Value (AAV) A N/A
(Series 900 Cl14.2.4):
Requirement for testing for Polished Stone value using the friction
6 after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

NRA\\
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Worked Example

Flexible Pavement - Completing Appendix 7/1

= Completing Appendix 7/1

Freezing and thawing (soundness) category if different from the requirements of Series

(C1802.4).

! 900 Tables 1, 4,7, 10 and 17: na N/A
Compaction control and extraction of cores if different from the ~N/A N/A

8 requirements of Series 900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3,
10.1.9.4. /A N/A
Requirements for monitoring resistance to permanent deformation of

9
HRA (Series 900 CI. 10.1.10.1) [Yes/No] N/A
Sealant to be applied to the whole of any freestanding edge on the

10 outside of the finished pavement on the low side of the camber [Yes/No] Y ES
(Series 900 Cl1 10.1.8):
Any tests additional to those required by IS EN 13108-20, IS EN

11
1310821 or the relevant SRW (Series 900 C1 1.2 and 1.3): NA N/A
Whether subbase material may be spread in more than one layer

12 [Yes/No] NO

NRA\\
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Bituminous Mixtures — Worked Example

2. Designing and Producing the Bituminous Mixture



Worked Example
Producing the Mixture - Who’s Responsible?

Bituminous mixture design and production —
The Producer

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

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

= Completed Appendix 7/1

Pavement Course

Surface Course

Clause

Mixture Designation / Material

Thickness
(mm)

Series 900 Clause 5.1.3 BSMA 14 surf PMB 65/105-60 des 40

[ Particular Requirements

[Insert appropriate
requirements from Tables

Binder Course

Series 900 Clause 3.1.4

AC 20 dense bin 40/60 des

Base

Sub-base

Series 900 Clause 3.1.1

AC 32 dense base 40/60 des

Granular Material Type B

Whether material may be frost

susceptible (801.4)]. N O

Total Pavement Thickness (excluding sub base)

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

= Completed Appendix 7/1

NRA\\

An I.Udmrus um Borthre Néisionta

1 Location: General Requirement
) Grid for checking surface levels of pavement courses, if different Long dim: NA N/A
from the requirements of CI 702.4: Trans dim: A N/A
Category of
Road [AorB] A
3 Surface regularity (CI 702.7 and CI 702.8): Long Reg.: 300m
Trans Reg.: ZOm
Requirements for coarse aggregates - Polished Stone Value (PSV), Min. PSV: 68+
4 Aggregate Abrasion Value (AAV)
(Series 900 C13.2.2,5.2.2,6.2.2,8.4.1.1,8.6.1.1): Max AAV: 16
Requirements for pre-coated chippings - Polished Stone Value
(PSV) for general use mixtures, PSV for mixtures for roundabouts,
> Aggregate Abrasion Value (AAV) A N/A
(Series 900 Cl14.2.4):
Requirement for testing for Polished Stone value using the friction
6 after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

ARUP



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

= Completed Appendix 7/1

Freezing and thawing (soundness) category if different from the requirements of Series

! 900 Tables 1,4, 7,10 and 17:
Compaction control and extraction of cores if different from the
8 requirements of Series 900 Cls 10.1.9, 10.1.9.1, 10.1.9.2, 10.1.9.3,
10.1.9.4.
Requirements for monitoring resistance to permanent deformation of
9 b 8 P [Yes/No]N/A

HRA (Series 900 CI. 10.1.10.1)

Sealant to be applied to the whole of any freestanding edge on the
10 outside of the finished pavement on the low side of the camber [Yes/No] Y ES
(Series 900 Cl1 10.1.8):

Any tests additional to those required by IS EN 13108-20, IS EN

11
13108-21 or the relevant SRW (Series 900 Cl 1.2 and 1.3):

Whether subbase material may be spread in more than one layer

12 Cls024) [Yes/No] NO

L iT o2 ARUP
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Worked Example
Producing the Mixture - CE Mark, DoP

* 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:

() IS EN 13108-20 Type Testing; and
(i) 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)

NRAWS ARUP




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.

An tUdarés um Boithre Néisitnta ARU I
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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 00O 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.

NRAW. ARUP
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Worked Example
Producing the Mixture — Type Test Report

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

L iT o2 ARUP
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\ X / Type Testing Report number: TP100
Orked :[in accordance with EN 13108-20:2006

Producing

Mix Type:

Production Plant Name:
Product code/ Material name:
Mix Validation Method:

EN 13108- 1 AC Design mix

Any Co Ltd Plant

AC 20 dense bin 70/100

Production Validation EN 13108-20 Clause 6.5 3b

Sample
Type
Test
Report

NRA\\

An I.Udurus um Borthre Néisionta

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

uame Source Type | Remarks / Supporting documents
Aggregate 1 Belgard Limestone
gereg & . LA, Soundness, Water Absorption and Density,
Aggregate 2 Belgard Limestone . .
) Fines Content test certificates attached
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 | |
31.5mm 1.4 D sieve 100 -2+0 98 - 100
20 mm D Sieve 99 945 90- 100
10 mm D/2 or char coarse sieve 62 949 53-71
6.3 mm 1st Optional coarse sieve 47 -9+49 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 49 -0.6 +0.6 4.3-55
Binder Category EN 13108-1 AC B _..4.8
inimum void content V.43 | EN 12697-8; EN 12697-6 procedure B SSD; EN 12697-5 procedure A in water
Maximum void content V_ 6,7 EN 12697-8; EN 12697-6 procedure B SSD; EN 12697-5 procedure A in water
ater sensitivity 76% EN 12697-12 Method A
Maximum Temperature 176°C
Minimum Temperature 142°C
Stiffness 1830 Mpa EN 12697-26 Annex B
IAdditional Information
None

Declaration of Performance Ref




LECLARALIUN UL FERDURALANCE
Ne. 001 CPR 2012-01-01
1. IUnique 1dentification code of the product-type: I

Asphalt Concrete

AC 20 denze bin TO/100

I

Asphalt Concrete
AC 20 densze bin T0/100 — 0001

3. Intended use or uses of the construction product, in accordance with the apphicable harmonised
technical specification, as foreseen by the mamufacturer:

For binder courses

4. Mame, registered trade name or registered trade mark and contact address of the manufacturer
as required under Article 11(5):

Any Co Lid,
X Street,
Dublin, Ireland
Tel. <3231 234 2673
Fax: +3531 234 5679
E-mail: anyesf@provider.de

5. Where applicable, name and contact address of the authonsed representative whose mandate
covers the tasks specified in Article 12(2):

NiA

6.  Swstem of assessment and venfication of constancy of performance of the construction product

as set out m CPR., Apnex V:

7. In case of the declaration of performance conceming a construchon product covered by a
harmomsed standard:

National Standards Aunthority of Ireland
Hotfied body Mo. D020

Performed:

the initial inzpection of the manufacturing plant and evaluation of factory production contral
and the continuous surveillance, assessment and evaluation of factory production control

under system:

[

and 155ued:

the certificate of conformity of the factory production contrel

Declared performance.

Ezsential characteristics

Performance

Harmounized technical
specification

. Adhesion
aggregate

. Sriffness

. Resistance fo permanent
deformanon

. Resistance to fatigue

. &lad resistance

. Resistance to abrasion

. Reaction io fire

. Dangerous substances

. Durability

of Minder 1o

EN 13108-1:2006

34,569 Target grading passing sieve
Sieve Passing
mm %
315 100
20 > EN 12697-2
10 62 - -
6.3 47
2 30
0,250 13
0,063 55
2.3, 4,56,9 Target binder content 4.9% EN 12697-1
2,459 - : . EN 12697-B; EN 12697-6
o Minimm andmadmn void | cedwe B SSD; EN
Venin 4.0¢ Vanax 7.0 12697-5 procedure A in
water
9 Water sensitivity JTSR7q EN 12697-12 Method A
(34,9 Maxmmm Temperature 180 *C
Mimmum temnperature 140 *C
9 EN 12697-26 Annex B

Mmimum Stffress Sy 1800

The performance of the product identified 1n pomnts 1 and 2 15 in conformity with the declared
performance in point 8. This declaration of performance 15 1ssued under the sole responsibility of
the marufacturer identfied m pomnt 4.

ned for and on behalf of the manufacturer by:

(Hame and funchon)

(Place and date of 135ue)

Figure NG V1 — Example DoP

(S1gnature)




Worked Example
Producing the Mixture - CE Mark, D c €

0030

Sample CE mark in NRA Series NG 000 Any Co Lid, X Sreet, Dublin, reland
001-CPR-2015/01/01

EN 13108-1:2006

L It Concrete
AC 20 dense bin 707100 — 0001

hinder courses

'o1d content: max. 7.0 %

Minimum Temperature of the mixture 140 °C
Grading target composition

Sieve size Passing

mm e

31,3 100

20 a8

10 62

6.3 47

2 30

0,230 13

0.063 3,3
Target Binder content 4.9 %
Mininum stiffness 1 300 MPa

Figure N /2 — Example CE Mark
NRAWS ARUF




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 outin IS EN 13108-21 Table A.3.

An tUdarés um Boithre Néisionta ARU P
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Worked Example
Producing the Mixture - Series NG 900

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

Step

Step | Respon Step | Responsible Description Coniroels Emplover’s Representative
party party Checkdist
1 Birpmin | § Bimminouas CE Marking A cumrent FPC certificate and a current DoP for each Feview domumentstion for complisnce with
mixre mixtre The dats from the FPC, Product tvpe testing and DoP | Product to be available prior to the CE Mark being specified mixture performance requirements.
Fae manufacturer | permit the manufacturer to affix a unique CE Mark w | affixed. May reserve the right under the CPE to initiate
each mixture to allow the product to be placed on the | Fesponsibilities for certification: further inspection, esting, et
market. (i System I+ Notified Body involvement
See Amnex ZA of the relevant part of IS EN 13108. All products should ba delivered undar a CE marked Witness the collection splitting and dispatch of
delivery ticket in accordsnce with Annex ZA of the any site samples.
relevant part of IS EN 13108.
Notes
4 Bingmin | For requirements for constiment materials refer to Series 800 Tables 1, 4, Tor 10
mixtare | For requirements for product compesiton and propertes refer to Series 900 Tables 2, 5, Bor 11.
mmafac .. e e g e e mm e 1 1 e ey e = e e —m o =
labmn:-r_'r IS EN 12687 —33 CONEAING ﬂlE minimmum further inspecton, testing, fc
competency expected. Market Surveillance or Competent Mational
Anthority may awdit production controls right
FPL is subject to independent accreditation by 3 Motified | back to Inital Type Testng and constiment
Body. Notified Body must be listed on EU Nando website materials, incleding suditing the competence of
. i : the laboratories used for testing.
b&mgrepstered for the relevant part of IS EN 13108. Ak to see copy of the FPC certificate.
5 Bimmingus Dieclaration of Performance (DoB) The DoP to include sufficient detzils to establish: Beview dooumentation for compliznce with
mixtre A declaration that the properties found from the (i) the conmstituents used specified mizture perfonuance requirements.
manufacturer | Product Type testing complies with the requirements (i) the test methods nsed for the testing May raserve the right under the CPR o nitiate
for the mixture. (i) the test results achieved further inspection, testing Ask to see a copy of
the DoP.
Market Surveillance or Competent Mational
Amthority may sudit proeduction controls right
back to product type testing and constimient
materials, including suditing the competence of
the laboratories used for testing.

An I.Udurus um Borthre Néisionta
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Bituminous Mixtures — Worked Example

3. Installing, Compacting and Checking the Works



Worked Example
The Works - Who’s Responsible?

Installing, compacting, in situ testing —
The Contractor

Find a Producer

-

Demonstrate the material is compliant

4
4

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

Appropriate for INTENDED USE &
DURABLE for EXPECTED LIFE

ith 2 ARUP
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Worked Example
The Works - Who’s Responsible?

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

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

ith 2 ARUP

AUd sumBh N




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

= Completed Appendix 7/1

Particular Requirements
Pavemen . . . . Thickn Inser ropri
avement Clause Mixture Designation / Material ckness | [ se_ t appropriate
Course (mm) requirements from Tables

NG 7/1 to 7/2]

SMA 14 surf PMB 65/105-60

(Sj“rfm Series 900 Clause 5.1.3 N/A
ourse des

Binder Coursefl Series 900 Clause 3.1.4 JAC 20 dense bin 40/60 des N/A

Base Series 900 Clause 3.1.1 JAC 32 dense base 40/60 des N/A

[Whether material may be
frost susceptible (801.4)].

Sub-base 804 Granular Material Type B 150 NO
Total Pavement Thickness (excluding sub base)
NRAW. ARUP




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

= Completed Appendix 7/1

1 Location: General Requirement
) Grid for checking surface levels of pavement courses, if different Long dim: N/A N/A
from the requirements of CI 702.4: Trans dim: A N/A
Category of
Road
3 Surface regularity (CI 702.7 and CI 702.8): Long Reg.:
Trans Reg.:
Requirements for coarse aggregates - Polished Stone Value (PSV), Min. PSV: 68+
4 Aggregate Abrasion Value (AAV)
(Series 900 C13.2.2,5.2.2,6.2.2,8.4.1.1,8.6.1.1): Max AAV: 16
Requirements for pre-coated chippings - Polished Stone Value
(PSV) for general use mixtures, PSV for mixtures for roundabouts,
> Aggregate Abrasion Value (AAV) A N/A

(Series 900 Cl14.2.4):

Requirement for testing for Polished Stone value using the friction

after polishing test (NRA HD 300 Clause 2.25) [Yes/No] YES

L iT o2 ARUP
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Worked Example
Contractor’s Perspective - Completed Appendix 7/1

= Completed Appendix 7/1

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

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.

Requirements for monitoring resistance to permanent deformation of NoIN/A
HRA (Series 900 CI. 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 [Yes/No] Y ES
(Series 900 Cl1 10.1.8):

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):

12

Whether subbase material may be spread in more than one layer

(C1802.4).

[Yes/No] NO

NRAW
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Worked Example
The Works - Introduction

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

An tUdarés um Boithre Néisionta ARU P




Worked Example
The Works - Series 900 Requirements

NRA Series 900 — NEW

/P reparatory Work
Clause 2 > | ¢ Cold Milling of Bituminous Bound
Flexible Pavement
 Regulatin
9 g g
[Clause 10 } > | Works
Clause 10.1: Bituminous Mixtures
[ Clause 11 | > [Tables 3,6,9,12.and 20

An tUdarés um Boithre Néisionta ARU P




Worked Example
The Works - Series 900 Requirements

Requirements for Works Bituminous Products

Table ¥ Seone Mastic Asphialt — Requirements of the Werks

KEN reference EM 13108 - 5 Suime M Saphall
Tikle colums referme | 1 L] < 5 £ T
Layo Fandiy Fendicy Firlex Surfe Surfe Sl Surface
. A 14 b A L0 len SA b bim WA 4 ol SWA 1D merf A 14 mul Sl 10 maf
MExioe devgmatiin de i S Sea s e e
Alignmeni, kel fnkeranors, ihicknes & regulurily (sm)
Furi ambal alsgrmmenl See Classe 701
Cevels T Claeae N1
Tolosnees Fa] £ £ £ £ & P
Adjsocsl bo mirface waler or Encar dranage chasnel +1%-0 + 0.1 +10-0 +10-0 +10-0 + 10 -0 + 10 -0
Dayer Lhadonrss - nowrenal ] HI b 50 15m 40 15w 50 2510 5 15 ke 50 25 s 50
Layer L - gEni 5 15 10 0 X 0 i)
o : s L TOT
Takle 10 Test Methods and Condifions — Weorks Dalivars | Rollmg | Dalivwy | Rallmg | Deliowy | Roliag | Dalbary | Rollag | Calby | Bolimg | Dalvary | Bollng | Dabvary | Boleg
1130 1l 134 L] 133 100 130 100 130 100
Frups Tt cactheal Farels ey 5 2] i ] 2 W
125 115 145 115 145 115 145 115 145 115
Craaling EM | 3687.2 EN 12607-24
Hirnder comtent EN 12657-1 or 39 EN 12697-24 | | VY o1 T b L To b lexd To be lod Tole Jod
EM 126578 7 ] ] r, r
— = s — — W oamanr ¥ o A2 ¥ -z r u b recurde] s b pecenlel 1 bz peccrdad o b pmsonded
ok et s i s R | Iu:mﬂ Iu:nuﬂ ;u:mﬂ :..: EIE :u:ru:md:]] ..:gmﬁ -\:-:l:ruxlﬁ
= § § § P —— EN L5075 ER 150017 i b o o b o s b o o b 11 b pocend 1 b poer o b roeew
Void condend e iy wilken. | (0esm of poisl th:::':ﬂﬂ" 01 43 st et s’ ¢ 1
owes used fir balk dessity
EM 1250731 3 3 1
Taing bulk dessily 1o BN 128075 BN 12507-27 = — ! L . L
Yuid cmiced o refoal pricodue B S50 C147 cores | Silems diwencter ] ] th & £ A £
meonnm o = (e smrme cores exieactod fir visd ta ta o ] ; i 3
procedure A in weler omient] =
- - = N 00 s
LI NEpe—— EN 13657-12 method A s s i, : : : .C; .-: i
EN 12597-21 EN | 1687-27 Ii“ '? n
] I p (=% e B &0T 14 7 oowes 300kess min diesmcier or o _= - il Ll d
Seall deviee C1 4R s cul alaba 32 0me x Mlimm
- B EN 12597-21 BN | 269727 e 30
R bl HiEA m::lhlmdgfc C1 4.7 cowes Miknes mmin dancier o firr e on romds errying gresler (ben D0 cwlanefley
SxiEaca EN 12697-25 EN 1264727
IT-CY 20°C C14.7 cores | e disrnciier
N BN 123597-26 | Semm cvindiul spaximomn,
o ] IT-CY 20fC ke 75 nan
Efvebraubic Condiuctivity EN 1250740
Blarodeahie EN | 3136-1
Peplen
Freforbiy from the sene oeation i where (e oores will be laken

NRAW
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Worked Example
The Works - Series 900 Requirements

Requirements for the Works (Bituminous Mixtures)

General — Series 900 takes precedence over BS 594987
Preparation — Repair Works and Cold Milling

Works Proposals —_— Contractor to submit to ER

Transport —_— Asphalt shall remain covered whilst awaiting tipping

Weather Conditions — Surface temp, Air temp, Rain, etc.
o Specific to PAand SMA

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

Aftercare — Temperatures of surface and mat temperature prior
to opening to traffic

NRAWN ARUP
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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

n tUdar SumB th Néi

ith 2 ARUP




Worked Example
The Works - Series 900 Requirements

Requirements for the Works (Bituminous Mixtures)

Laying 3 Hand laying, hand raking, etc.

Specific to HRA Application of HRA chippings, ‘shoulder to
shoulder’ cover

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

Joints 3 Cutting and treating joints
- All joints shall be offset by at least 150mm from
Specific to PA parallel joints in the layer beneath.

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

NRAWN ARUP
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Worked Example
The Works - Series 900 Requirements

Requirements for the Works (Bituminous Mixtures)

VERGE/MEDIAN | SAVEMENT

MIN. 150mm TOPSOIL/
—— I, MIN, KN, .
CLAUSE 505 TYPE A MATERIAL 00 100 100 50 20 I»SEE NOTE 2

A2h—45 \ i l
s |

EXISTING LANE .]‘ LANE 2

CROUND
LEVEL

SELECTED FILL/ / MM, MIN,

CLAUSE 505 TYPE B MATERIAL | 150 | 150 |

SURFACE COURSE ——me-
BINDER COURSE ——t=-

BASE ——

NRAW.
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Worked Example
The Works - Sertes 900 Requirements

Requirements for the Works (Bituminous Mixtures)

An tUdarés um Boithre Néisionta ARU P
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Worked Example
The Works - Series 900 Requirements

Requirements for Works Bituminous Products

Air voids minimum!

\

min 2.0

\

min 2.0

\

min 2.0

To be recorded

To be recorded

To be recorded

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

. . . SMA 14 bin SMA 10 bin SMA 6 bin SMA 14 surf SMA 10 surf SMA 14 surf SMA 10 surf
Mixture designation

des des des des des des? des?

Alignment, levels, tolerances, thickness & regularity (mm)
Horizontal alignment See Clause 702
Levels See Clause 702,
Tolerances +6 +6 +6 +6
Adjacent to surface water or linear drainage channel +10-0 +10-0 +10-0 +10-0 FO r fu rth eru pd ates to
Layer thickness - nominal 30 to 60 20 to 50 15 to 40 35to 50 SpeCS & Standards o
Layer thickness - minimum 25 15 10 30
Surface regularity see Clause 702
Temperatul’e of the mixture - minimum Delivery Rolling Delivery Rolling Delivery Rolling Delivery Rolling Delivery | Rolling Dclivc/ Rolling Delivery | Rolling
40/60 130 100 130 100 130 100 13I 100 130 100
70/100 125 90 125 90 125 90 I
PMB 65/105-60
Properties

To be recorded

Air voids maximum!

Water sensitivity!

\

max 8.0

\

max 8.0

\

max 8.0

To be recorded

To be recorded

To be recorded

To be recorded

To be recorded

To be recorded

To be recorded

To be recorded

Resistance to permanent deformation'

To be recorded

To be recorded

To be recorded

Surface Macrotexture (mm) *

Mandatory speed of traffic > 60km/hr

To be recorded

To be recorded

To be recorded

To be recorded

Average per 1000m - minimum na na na
Average per 1000m - maximum na na na
Average for a set of 10 measurements - minimum na na na
Mandatory speed of traffic < 60km/hr and roundabouts

Average per 1000m - minimum na na na
Average per 1000m - maximum na na na
Average for a set of 10 measurements - minimum na na na

Notes

! 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
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Worked Example
The Works - Series NG 900

NG for Works Bituminous Products

NRAW
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Test

EBituminows AMiriure

AC

HEA SMA

PA

Base &
Binder

Sarface

Sarface Binder | Sorface

Surface

Layer thickneass

5,

Temperanms

Water Sensitivity

Grading

Binder Content

A AR A

S I I I L
S Y I L R

LSRN EN RN RN S

AN EN BN RN ES

Ajr Vioid confent in-sina in laid maremial

Ajr Void content in-sitn within 18 amm
of jomt

Ajr Void confent in-siha at refiazal

Pesistance ip permament deformation

] « [sfs]s]]

Stiffness

Surface Macroexre

Hydraulic Conductivity
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Worked Example
The Works - Series NG 900

NG for Works Bituminous Products

Test Product sroup
AC HEA SAA FA
Cores Test Base & Sorface | Sorface | Binder | Sorface | Suoriace
Binder
Every 1000 linear meme: laid per lane — not in whesl mrack, 1 pair Air Void Idia ld.ia Id.ia ldja
Every 1000 linear metres laid per lans — in whesl track, 1 pair Air Void 150m 15fmm
. . . . _ L 150mm
Ewvery 250 linear metres laid per lane — within 100mm of unsupported joint, 1 pair Air Void e
. ) ) . ) e 150mm
Every 1000 linsar mamres laid per lans — in whesl track, 1 pair Alr Void (refusal) i
Every 1000 linear metes laid per lane — in whesl track, 1 core (§ in first k) Dermanent Deformation A0 30
. ) ) . ) ) 150mm
Every 1000 linsar mamres laid per lans — in whesl track, 1 pair Stiffness i
Nates
Dia: Diameter of cores
For schemes less than 1,000m in length, refer to Series 800 for specific requirements

Table NG 10.2 — Coring requirement: for the Works:

L iT o2 ARUP
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Worked Example

Summary

This section of the Workshop has:

= Qutlined roles and responsibilities of the various parties

= Carried out a worked example in completing Appendix 7/1
= Qutlined the issues for a Producer to be aware of

= Qutlined the requirements for the Contractor and the role of
the ER during the Works
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Worked Example

Thank you for your attention
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