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What do we have in common?
The Big Three in Europe:
- Antwerpen - Zeebrugge

-  Rotterdam
- Hamburg
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What do we have in common?

- We are centrally located in Europe

shortage of skilled labor

Resource scarcity
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Development of Continuously Reinforced Concrete Pavement (CRCP) ba5b
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in the USA from 1921 until today TransportResearchlnstJtute

Construction of the Interstate 55 (1972)

August 2016 |

Guidelines for Design, Construction,
Maintenance, and Rehabilitation
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Experiences with Continuously Reinforced Concrete Pavement (CRCP) baStIJ
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in Belgium from 1950 until today - Tarsor esach st

BELGIE
BELGIQUE

00 600 kms of motorways in _|
CRCP from 1970 to 1978

from 1948 until today:

More than 18 Mio. m? R
CRCP,
Mainly on Motorways, R
Partly overlayed with Asphalt VIR XN

Source: Department Mobiliteit en Openbare Werken
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Experiences with Continuously Reinforced Concrete Pavement (CRCP) baSBJ
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Up to date Concept

Requirements
Concrete Pavement Thickness 24 cm

Longitudinal an Transversal Reinforcement
percentage0,75 %

| | =" Lean Concrete

| \i Asphalt-Interlayer

23 cm Béton armé continu
B cxn Envobs type CEM Il / A 42,5
20 cm Béton maigre
20 em Sous-fondation
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Experiences with Continuously Reinforced Concrete Pavement (CRCP)

in Belgium from 1950 until today
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‘— Asphalt pavement layers

Coarse aggregate or
lean concrete base

Sand sub-base

——— Bituminous interlayer 5 cm
Base of cement stabilized asphatt
granulated rubble 25 cm

Sub-base (upper laver) of granulated
lean concrete rubkie 15 cm

Sub-base (bottom layer) of sand
(edieting)

.uz N [ .
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in the Netherlands from 2003 until today Tansprt Rsearch nstue

A50 Oss 2003

CROW

Kennisplatiam voor
infrastructuur, verkeer, vervoer
&n openbare nirmte

WVENCON 2.0is een 3
dimensioneringsprogramma
voor het berekenen van |
ongewapende en

CRCP with Overlay of Porous Asphalt e

cementbeton

Gahvanistraat 1, 6716 AE Ede
~ Postbus 376710 BA Ede
Telefoon (0318) 6953 00
Fax (0318)62 1112
E-mail crow@crownl
“Wehsite wwaw.crow.nl

Colofon VENCON 2.0
Uitgave: CROW, Ede
Auteursrecht. CROW
Formularia: KOAC-NPC,
Programma: Ing. Bur. Lamers
Productie: CROWY. Openbare
Ruimte en Infrastructuur

Uitgebracht door CROW in
samenwerking met ENC|

- during Construction -

Programmaversie: 21
. Releasedatum: december 2004
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Asphalt-
Interlayer

Onbonded
Base Course

<

Sand
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Experiences with Continuously Reinforced Concrete Pavement (CRCP) baSBJ
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in the Netherlands from 2003 until today Tansprt Rsearch nstue

A50 Oss 2003
CRCP with Overlay of Porous Asphalt

- under traffic in 2024 -
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Experiences with Continuously Reinforced Concrete Pavement (CRCP) if::;;'),”;ii“:::;ﬁ?nsmute
in Germany from 1997 until today

Federal Road B56 near Diiren / NRW (1997) Private Road near Geseke / NRW (2009) Motorway A5 near Bruchsal / BaWii (2015)

|| Durchgehend Bewehri
Betondedes (B55 / B45}

Asphalttragsct

Frostschutzschich
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hast.zZ

Experiences with Continuously Reinforced Concrete Pavement (CRCP) Federa Highuaynd
in Germany from 1997 until today

(Dickenangaben in cm; = Ey,-Mindestwerte in MPa

Zeile | Belastungsklasse | Bk100 Bk32

Asphalttragschicht auf Frostschutzschicht
Betondecke DBB

Asphalttragschicht

Frostschutzschicht

Tragschicht mit hydraulischen Bindemitteln / HVT auf
Frostschutzschicht bzw. Schicht aus frostunempfindlichem Material

Betondecke DBB

24
2 Asphaltzwischenschicht

Hydraulisch gebundene Tragschicht
(HGT) / HVT

Frostschutzschicht

Tragschicht mit hydraulischen Bindemitteln / HVT auf
Frostschutzschicht bzw. Schicht aus frostunempfindlichem Material

Betondecke DBB

24
Vliesstoff

Hydraulisch gebundene Tragschicht
(HGT) / HVT

Frostschutzschicht
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Basis: Findings from the research project FE 08.0248/2018/CGB
"(Asphalt surface course on) continuously reinforced concrete
pavement; scientific monitoring of the test sections during the
operational phase"

- Load classes Bk100 and Bk32 based on the RStO
- Base and frost protection courses analogous to the RStO

- Load classes Bk10 to Bk0.3 technically possible, but currently
uneconomical

- Avariant with DBB, Asphalt-Interlayer and onbond base

course is seen as having potential. However, there is currently
no national experience, therefore not presented here.



Experiences with Continuously Reinforced Concrete Pavement (CRCP) baSbJ

in Germany from 1997 until today

FGSV — Working Group 8.3.4
» Continuously Reinforced Concrete Pavement (CRCP) “

Forschungsgesellschaft flir Straflen- und Verkehrswesen @ @
Forschungsgesellschaft fiir Strafien- und Verkehrswesen
Arbeitegruppe Betonbauwoisen FGSV Arbeilsgruppe Betonbauweisen FGSV
Hinweise & Merkblatt
zur durchgehend bewehrten o
Betonfahrbahndecke 2| Durchgehend Bewehrte
2| Betonfahrbahndecke
5| Ausgabe 2024
H DBB
§
§
i
2
vz
;_ ®
Ausgabe 2020 E
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Motivation and description
of the construction method

Requirements for materials
(concrete, reinforcing steel, etc.)

Possible base layers

End anchors
Construction execution
Possible superstructures

Quality assurance
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Primérenergiebedarf in [MJ/km]
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Here: Primary energy requirements

Primdrenergiebedarf fiir die initiale Herstellung Primareneriebedarf bei einer Nutzung von 60 Jahren
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Konstruktionsaufbau
Konstruktionsaufbau

The diagram was created based on data from [1] and extended to
include the part “continuously reinforced concrete”.

[1] Eco-Profile for Asphalt and Concrete Road Construction Methods, Durth Roos Consulting GmbH on behalf of the German
Asphalt Association (DAV), Dr.-Ing. Christian Holldorb, Karlsruhe, November 2003
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here: construction costs

Herstellungskosten fiir 1 km Autobahn (initial - einmalig) Herstellungs- und Erhaltungskosten fiir 1 km Autobahn in 60 Jahren
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Konstruktionsaufbau Konstruktionsaufbau

The diagram was created based on data from [2] and [3].

Life cycle cost analysis of continuously reinforced concrete pavement, AB Roads, commissioned by the Institute
for Steel Reinforcement (ISB), Prof. Anne-Beeldens, Brussels, Diisseldorf 2022

Thin asphalt pavements on concrete pavement (DAB), sustainable construction for the future Betonmarketing
West GmbH, Beton trade journal, Rolf Kampen, Dipl.-Ing., Diisseldorf, November 2010
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Sustainability — Social

here: availability
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Phasen ohne Verfiigbarkeit / mit eingeschrinker Verfligharkeit
(bezogen auf Kraftfahrzeuge (alle))
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The diagram was created based on data from [4] — [6].

4 Guidelines for the Standardization of the Superstructure of Traffic Areas (RStO), FGSV Cologne, 2012
5 Code of Practice for the Structural Maintenance of Concrete Traffic Areas (M BEB), FGSV Cologne, 2009
6 Guidelines for Continuously Reinforced Concrete Road Surfaces (H DBB), FGSV Cologne, 2020
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Conclusions

- Many challenges for road infrastructure
in the coming years

- Diverse and long-term national experiences

with CRCP

in Belgium, the Netherlands and Germany
= Pooling knowledge
= working together

—> Save costs

—> Shaping the infrastructure of the future
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Possible joint activities:

Sustainability assessment

of construction materials and S EPD

construction methods
VERIFIED U
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Possible joint activities:
Ground Penetration Radar of BASt
Quantifying CRCP‘s

Maintenance measures

Aantal punch-
outs per
kilometer na 40
jaar

0
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o = N

Betondikte (Ax
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Possible joint activities:

Trial-Side with CRCP
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Thank you for
Your attention!

We look forward
to working with you!

Oberregierungsrat Dipl.-Ing. Stefan Holler
Referat S6 Analyse und Entwicklung

von Stralenoberbauten

Bundesanstalt flir StraRenwesen (BASt)
Briiderstralde 53, 51427 Bergisch Gladbach
Telefon 02204 43-7608,

E-Mail-Adresse: hoellers@bast.de, www.bast.de
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