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1. BACKGROUND AND INTRODUCTION

Today

End Of |_|fe T||"es 95% recovery in 2011 _

I 90% collected
B From 70 to 90%

- Every year 3.4M tones of end-of-life < 705 ok
tires are produced in Europe.

- European Commission Directives:
- 1999/31/EC on Landfill of Waste.

- 2000/53/EC on End-of-Life
Vehicles

- In spite of the efforts in managing
used tyres across Europe there still
room for developing market products
from recycled materials

- The Waste Framework Directive
(2008/98/EC) established that ELT

should be considered as secondary
material for neW applications instead .Landﬁilr’unknown E Energy recovery . Material recycling . Retreading r Reuse/export
Of Waste . Source: European Tire and Rubber Manufacturers Association, 2012.
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1. BACKGROUND AND INTRODUCTION

PLASTICS.

- In 2011, 25 million of tons of plastic
ended up as post-consumer waste.

- 10 million ended-up in landfills. >< -
- The plastic from recycled electrical — -
cables is highly polluted by other o [
substances, thus its recycling process -
Is difficult and costly.

Source: Plastics Europe, 2012.

- The need for a reuse alternative can:

 Prevent thousands of tons per
year.

« Comply with the environmental
objectives and EU Directives.

« Reduce waste management
COsts.

Ml

Source: Consultic.
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1. BACKGROUND AND INTRODUCTION

ROAD SAFETY.

- Deaths due to road collisions
accounted for 30,500, which is a 13%
up the target sought.

- Additionally, up to 40% of traffic
accidents are due to vehicle that
diverge from the roadway. |

- ~__

- For every road death: - = N

e 62 people are recorded as injured .
in traffic accidents. " e ———————emegem—es

e 8 seriously injured.

* 4 permanently disable.
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2. OBJECTIVES

The NEW JERSEY Project arises because an opportunity to improve the
effectiveness of safety barriers by using secondary materials like ELT’s and plastic,
at the same time that an enormous contribution to the EU policies, was foreseen.

The objective of the project is the demonstration and validations of a new
generation of eco-friendly safety barriers with improved impact absorption
performance made of recycled rubber, recycled plastics and concrete, by means of
developing, designing and manufacturing the barriers and later on testing,
demonstrating and validating them in a real road stretch.

Project Partners

- Direccion General de Carreteras de la Comunidad de Madrid
- Acciona Infraestructuras

- Signus Ecovalor

- Fundacion CIDAUT

- European Union Road Federation
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3. PROPOSED SOLUTIONS

Two types of barriers were
proposed:

Prototype 1 :
- Similar to New Jersey Barriers

- Coating of ELT's + Plastics +
Resins

Prototype 2 :
- New Jersey Barrier

- ELT’'s as substitute of coarse
aggregates.

e e
| e e
=
FEEEE =
= = 2
e
| = we ®
S ee e e
S e a8 B B
S ees see o
ee e aee te B
e e eee see ® 8
e s 258 * 0 0 88
EEEREXE LRSS

Barrier type 1: Concrete core and a Barrier type 2: Mixed
layer of elastomer (ELTs_PVC_Resin) Concrete with ELTs
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3. PROPOSED SOLUTIONS

Actual state of the project:

Prototype 1 :

- Material analysis performed

- Different designs proposed and evaluated
- Real scale prototypes manufactured

- Real scale test performed

Prototype 2 :
- Material analysis performed
- Design of the barriers still under development

- The corresponding partner is under negotiations with industrial manufacturers
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3. PROPOSED SOLUTIONS

Prototype 1 — Material characterization

2-4 mm ELT’s granulate.

Plastic granulate.

Polyurethane resin.

piece gr/cm3 —_—3
R 0,00 0,626 —
50 50 10 0,706 _ i
100 0,00 20 0,683 € e
6 ) 50 20 0,808 F —
100 0,00 20 0,678 # —s
R 50 50 20 0,768 -9
B 100 0,00 15 0,661 —10
50 50 15 0,778 : n
_ 70 30 il'5 0,738 0,00 0,05 0,10 0,15 0,20 0,25 030 ~—12
30 70 15 0,803 Deformation (%)

70% ELT’s + 30% PVC performed the best in relative  terms
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3. PROPOSED SOLUTIONS

Prototype 1 — Design proposals

- The containment level (EN 1317) for
the barriers: H2 — High Containment

- TB11 Automobile load
- TB51 Bus load

- 3 Configurations:

- CONFIG.1 5 cm. mixture cover.
- CONFIG. 2 7 cm. mixture cover.

- CONFIG. 3 10% reduction of
the concrete core plus 5 cm. cover.

- Material Requirements:
- Fck =35 MPa
- Fy =500 MPa

ROFILE aRt
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4. SOLUTION IMPLEMENTATION

FEM Analysis Results

TB 11 TB 51

Config. 1 Config. 2 Config. 3 Config. 1 Config. 2 Config .3
Max total deformation [mm] 5,18 7,12 5,18 157,24 156,49 187,87

Max stress at concrete [MPa] 3,79 3,96 3,74 34,75 33,5 41,96
Max stress at steel long. Bolt [MPa] 11,24 11,34 11,53 528,59 522,45 570,29

Max stress at steel cross bolt [MPa] 13,36 13,03 1456 1264,5 1211,1 1694,3

TB-11

TB-51
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4. SOLUTION IMPLEMENTATION

MANUFACTURING

13
I
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4. SOLUTION IMPLEMENTATION

REAL SCALE TESTS — TB-51
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4. SOLUTION IMPLEMENTATION

REAL SCALE TESTS — TB-51

Results Assessment

The lack of continuity of the barriers
after the impact of the vehicle, is
enough to reject the barrier for a H2
containment level.

Since a minimum containment must
be guarantee, an N2 level is sought
and it was proposed to perform a TB-
32 test.
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4. SOLUTION IMPLEMENTATION

REAL SCALE TESTS — TB-32
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4. SOLUTION IMPLEMENTATION

REAL SCALE TESTS — TB-32

Results Assessment

- Overturning of the vehicle

- Deformations in the exceeded over A
the maximum permitted.

- Severity Impact Level: C
- ASI: 1,6 [t=65ms];
- THIV: 32km/h [t=110ms];

- As a consequence, it was proposed
to perform a TB-31 test
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4. SOLUTION IMPLEMENTATION

REAL SCALE TESTS - TB31

Description:

17t IRF World Meeting & Exhibition

Riyadh, November 10 - 14, 2013

www.IRFnews.org




5. EVALUATION OF RESULTS AND NEXT STEPS

TEST RESULTS FOR PROTOTYPE 1

- The containment level reached is an N1
- Low Containment .

- Probable causes for the obtained
results:

- Lack of continuity between upper
steel bolts (TB-51). Increased
manufacturing control is needed.

- Overstresses on the lower part of
the barrier — need of better quality
concrete (high strength, FRC)? (TB-
51).

- Improved geometrical design is
required (TB-32).
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5. EVALUATION OF RESULTS AND NEXT STEPS

NEXT STEPS FOR THE “NEW JERSEY” PROJECT
- For prototype 1:
- Redefine the joint system between barriers.

- Adjust the dimensions of the barrier in order to improve the performance
of the vehicle during the impact.

- Perform a second real scale campaign (under analysis, due to budget
constraints)

- Continue on the development of Prototype 2.
- Definitive design
- Manufacturing

- Real scale test.
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