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What could be an agent
which mainly damage
pavements ?
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* When snow and salt had been spreaded the pavement IS pIenty of
detached aggregates.
X|CE
X High salt concentration
X Snowplows which have blades.
X \Nater resistance

* It is demonstrated that the effect of spread salt on the pavements is
very negative.
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How is it possible to improve
this situation?
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* The water effect and
more if the effect is
made by water with salt,
produce the lack of
cohesion between
bitumen and aggregates.

X Result: aggregates
stripped around the
pavements.
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Source: Ferrovial Highways, Burgos, Spain.
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* It is neccessary to improve the
bitumen-aggregate bonds

* A physical mix achieved by
temperature and  mechanic
energy, due to bitumen and
aggregates do not work well.

Source: Ferrovial, London, UK.
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 Amines are currently used.

* They link by ionic bonding which is not strong enough.

:> Covzlarie goricls zirs
. Jirongar y

Solution: Modification with nanomaterials and special polymers.

@jjavier_garciap / @Leticia_ParraR



@I LTi B X V™ International

Nl \Vinter Road Congress
20-23 February 2018

Nanostructured Bitumen, better mechanical f;
performance and for extreme climates e
asphalt products

How can we see this
interaction?
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Submit deeply by the water action
pavement specimens

Convearriionz Naflostructrac
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What have we improved?
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Salt attack Water attack lce attack

Source: -Ferrovial Highways — 407 ETR, Toronto, Canada
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* The better interaction between aggregate — bitumen, the better
compaction.

Higher density

Lower period of time, to
achieve the optimun
density

Source: Ferrovial — Amey, UK
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Nanostructured
Bitumen

Source: Ferrovial Highways — M4-M6, Kilcock, Ireland
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Nanostructured Biturnen

* Helps compacting in cold weather conditions and improving asphalt
properties.

e Same quality and way of working as with conventional bitumen.

* Improved properties:
Cohesion
Adhesion
Better workeability

Better Immerson — Compresion Test results (ASTM D1075)
Better Boiling Water Test results (ASTM D3625)
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Nanostructured Biturnen

Boiling test (ASTM D3625)
e AC16Surf 50/70S

Conventional Bitumen
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Nanostructurecd Bitumen

Boiling test (ASTM D3625)
. BBTMllB PMB 45/80 60

Conventional Bitumen Nanostructured Bitumen
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Nanostructured Biturnen
* Help in Challenges:

Transport to projects: Distances are very important, with this bitumen is
possible to cover longer distances or manufacture at lower temperatures with

same distances.

Compaction: It is easier to compact with this bitumen due to the compaction
will be fine in less time. Are only needed less passes to compact as with a
conventional bitumen.

Salt/Ilce/Water resistance: pavements life become longer, due to the better
envolve bitumen-aggregate.
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a Ferrovial ©
y ¢ Ditecpesa ceveiops an aspnall bitumen specifically tailored to resist extreme

climates. bit. ly/2bBGuHh

1.08.2(

(O

Projec

' & Ferrovial © 2 Seguir

Through #innovation our subsidary Ditecpesa
has developed an asphalt bitumen that resists
extreme climates .. -i.;g.i-

Ditecpesa develops an asphalt bitumen specifically tallored...
Drecpesa, the Ferrovial subsidiary, has developed an asphalt

A
Q Q bitumen specifically tailored 10 resist extreme weather conditions

; 3 G
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Navacerrada Project

e M-601 Road - Navacerrada
Mountain Ski port. (1880 m)
26 Octobre “16.

* Project carry out with
Nanostructured Bitumen.

* Area in Green with big slope.
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Nanostructured Biturnen
Immersion — Compression Test (ASTM D1075) — Navacerrada Ski Port

COMPRESSIVE STRENGTH (MPa)

3,38
3,36
3,34
3,32

3,3
3,28
3,26
3,24
3,22

3,2

3,18
Dry Specimens Wet Specimens
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Rinadesella Project

* North of Spain Road, Asturias,
between mountains and near the
Cantabric Sea.

Terefies

* Carried out under Winter e
condltlons (22 January 17) - .

San Eslebw
de leces N-632

Eresno

I MEl:Carmen
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Ripadesella Project

* Compaction test: Density
e Grey: Conventional t/m3

* Yellow: Nanostructured
Bitumen

2,2

* AC 16 Asphalt Mix l l
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A2-rignway Project

* A2 Highway, Zaragoza, (Spain).
* Applied June’17
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v Immersion — Compression Test (ASTM D1075) — A2 Highway

C-1 NS-1 wITSw C-2 NS-2

mITSd
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\ 2 Y Y Moisture Sensitivity Data AASHTO T-283

(\ — y - - (el —

J C] r] C] C C] r] L \_) J L, J Mix: Ditecpesa/aME SP12.5FC1 D12 CatD exp. Global Number: 276720-1
Sample Remarks: Lab. Crushed Stone - 0.05% Ditecpesa Compound Date sampled: July 31, 2017.
Sample 1 2 3 4 5 ]
Diameter,mm o] 150 150 150 150) 150 150
Thickness mm t 95.0 95.0 95.0 95.0| 94.9 94.9

o D eve I O p e d 0 n A u g u St, 2 O 1 7’ to Dry mass,g 3900.2 30043 3906.8 3902.2 3905.5 3905.7

55D mass, g 3923.0 3928.1 3928.2 3923.9) 3928.1 3927 .1

A
B
P r‘o 1 e Cts i n Ca n a d a Mass in water,g C 2293.0 22921 2293.4 2286.0| 2294.0 22943
J ° ) E 1630.0 1636.0 1634 8 16359 1634.1 1632.8
E
G
H

“olume, cc (B-C)

2.393 2.386 2.380 2.385 2.390 2.392
Max Sp Gravity 2.562 2.562 2.562 2.562 2.562 2.562

* Resistance of Compacted Hot Mix

Vol Air Voids (HEM00) I 107.7 112.1 109.9 11.2.8| 108.7 108.3

As P h d It ( H MA) to Mo | sture- =2t _ 2 1s938.0] 1s7a10] 1sa3eg

Saturated/Conditioned

Induced Damage — AASHTO T 283- N e e

Bulk Sp Gravity (A/E)

B
Mass in water g o 2350.8 23532 2354 6
O 7 ( 2 O 1 1 ) Volume, cc (B-C") = 1630.4 1636.4 1635.1
Vol Abs Water, cc (B-A) J 51.0 B5.3 52.9
% Saturation |:1DD.JI."I] 75.2 76.1 75.4
% Swell (100(E-E)E) 0.025 0.024 0.018
Load,M p' 16532.5 16268.7 16796.3
Dry Str. (2000P#HtDp)) Std 712.1 704.0 712.8
Wet Str. (2000P"(t"Dp)) Stm 7394 7276 751.2
Visual Moisture Damage (0 to 5) 1 1 1 slight sirpping obsarved
Cracked/Broken Aggregate 7 = 2% = 5% = 3% shghtly cracked aggregates
Average Dry Strength (kPa) 709.6
Average Wet Strength (kPa) g 4
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@ CILLTE X V™ International

LR \\Vinter Road Congress
20-23 February 2018

Nanostructured Bitumen, better mechanical : g
performance and for extreme climates ol
asphalt products

Conclusions

Specific Bitumen for extreme climate

Improved properties, big resistance at salt chemical attack.
Increase box flow return.

Reinforcement could be delayed in time.

Compaction design ir reached before. T\l
Reduction of laying times.
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Many thanks
www.ditecpesa.com
ditecpesa@ferrovial.com
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