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ASPHALT MODIFICATION IN ORDER TO IMPROVE
VISCOELASTIC PROPERTIES OF BINDER

Polymer SBS Rubber from scrap tires

15+20%

» Styren-Butadien-Styren ~ Synthetic rubber (Styren-Butadien Rubber)
» Natural rubber
» Carbon black (antioxidant)

» Sulphur (increases resistance to rutting)
» UV filters (protection from long-term aging)
»  Oils and plasticizers (binder upgrading)

photo: Internet
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SECOND LIFE OF TIRES
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METHODS FOR INTRODUCTION OF CRUMB RUBBER
INTO HOT MIX ASPHALT

> ,,DRY” METHOD - adding crumb rubber directly to the mixer, in exchange to
fine aggregates (1+3% of HMA)

> ,WET” METHOD — modification based on blending, heating and co-reacting of
hot binder and crumb rubber, reaction time after blending min. 45 minutes

= Field Blend” method (rubber is min. 15+20% of total binder mass) |

» Terminal Blending” method (PMB with 4+8% rubber addition)

© TPA (5/2014) ﬂ m m STRABAG
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ADDING ,,RAW” RUBBER GRANULATE IN ,,DRY” METHOD

NEGATIVE EXAMPLES

YV VvV

Fot. TPA

© TPA (5/2014)
5

crumbs of rubber visible on a
pavement surface

initial skid resistance improvement

low amounts of rubber are being
utilized (rubber partially replacing the
aggregate)

with time rubber particles are being
pulled out from the surface by the
traffic

problems with adhesion between
rubber and asphalt

rubber properties are not fully used
possibility of potholes occurrence
slight HMA properties improvement

Il STRABAG
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ADDING ,,RAW” RUBBER GRANULATE IN ,,DRY” METHOD
NEGATIVE EXAMPLES

rubber ggulate ,pulled
out” from the surface

Fot. TPA
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WHAT IS ASPHALT BINDER MODYFIED IN ,,WET” METHOD?

ASPHALT-RUBBER BINDER (ARB) is a blend of asphalt cement, reclaimed tire rubber,
and certain additives in which the rubber component is at least 15% by weight of the total
blend and has reacted in the hot asphalt cement sufficiently to cause swelling of the rubber

particles.

Definition acc.to ASTM D8
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G. B. Way, K. E. Kaloush i K. P. Biligiri, ,Asphalt-Rubber Standard Practice Guide, Second Edition,” Rubber Pavements Association, Phoenix, 2012

© TPA (5/2014)
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PHASES OF REACTION PROCESS BETWEEN RUBBER AND
BINDER IN ,WET” METHOD

Atelevated temperatore

Yiscosity
| >

Swollen Particle Startin

TERMINAL BLENDING

G. B. Way, K. E. Kaloush i K. P. Biligiri, ,Asphalt-Rubber Standard Practice Guide, Second Edition,” Rubber Pavements Association, Phoenix, 2012

LI STRABAG
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ADVANTAGES OF RUBBER MODIFIED HMA USING
»WET METHOD”

DURABILITY

» Increased fatigue resistance and reflective cracking resistance
» Increased low temperature cracking resistance

» Improved rutting resistance

» Increased resistance to aging

SAFETY

» Improved skid resistance
» Aquaplaning reduction and better visibility during rain when using porous asphalt

ECOLOGY

» Effective utilization of scrap tires
» Noise reduction when applied in ,quiet pavements”

ECONOMY

» Longer pavement service life
» Lower expenses on maintenance and repairs

© TPA (5/2014) ﬂ m u STRABAG
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RESISTANCE TO FATIGUE CRACKING AND RUTTING
RESULTS OF ALF TESTS CARRIED OUT BY US FHWA
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G. B. Way ,History of Rubber-Asphalt National Perspective” Rubber Pavements Association, Phoenix, 2012
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DATA FROM LTPP PROGRAM
CRACKING RESISTANCE

Pavement Cracking Index
10
2 —a—HMA |
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I |
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Pavement Age [years]

DATA BASED ON 500+ PROJECTS

G. B. Way, K. E. Kaloush i K. P. Biligiri, ,Asphalt-Rubber Standard Practice Guide, Second Edition,” Rubber Pavements

Association, Phoenix, 2012
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COMPARISON BETWEEN SMA 11 PMB vs SMA 11 ARB

ITSR, %
PN-EN 12697-12:2008

SMA 11 S SMA 11 S
HMA PARAMETERS PMB 45/80-55 ARB
KR 5-6 KR5-6
Binder content, % 6,6 7.0
Pl\l-EArilr ilzpsig;'g{ozo% 2.9 35
PN-ENvll\géé;/-OS:zoos 17,7 18,8
PN—EN\i;(?éO;O—S:ZOOS 83.7 81,3
PN-EN ?zeg;té %?Lgr?:c:201z 2:420 2,418
AN 10t 6 2012 2349 2333

PRDair, %
PN-EN 12697-22:2008

WTShr,
PN-EN 12697-22:2008

Drainage, %
PN-EN 12697-18:2007

TSRST, C°
PN-EN 12697-46

© TPA (5/2014)
12

T|P|A

STRABAG

TEAMS WORK.



SKID RESISTANCE PROPERTIES

IMPACT OF GRITTING OF SMA 5 AMG ON SKID RESISTANCE PROPERTIES
SRT-3 DEVICE (BARUM BRAVURIS 185/70 R14)

RELIABLE SKID RESISTANCE FACTOR
AT 60 KM/H SPEED WITH
TIRE BLOCKED AGAINST THE SURFACE

0,7

0,6

0,5 -

0,4 -

0,3 -

0,2 -

0,1 -

SMA 5 (gritted) SMA 5 (un-gritted)
B mean B stand.dev. ® reliable skid resistance factor

© TPA (5/2014) ﬂﬂm STRABAG
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ECOLOGY — SUSTAINABLE DEVELOPMENT — RECYCLING
OPTIMAL USAGE OF WASTE MATERIALS

UE directive forbids storage of whole scrap tires after 2003, and shredded scrap tires after 2006.

Foto: www.rubberpavements.org

ﬂﬂm STRABAG
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QUALITY CONTROL OF CRUMB RUBBER GRANULATE

» Moisture test conditions for drying rubber (4-6h
» Gradation test f, PR ‘
» Fiber contamination test talc |

s g \‘

eSS

> Mineral contamination test
> Metallic contamination test

TPA procedure

» Rubber density test in denaturant
© TPA (4/2014) ﬂmm STRABAG
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TESTS AND REQUIREMENTS FOR ARB

No. PARAMETER TEST METHOD | REQUIREMENT

1 |Dynamic viscosity @ 177°C [mPa-s] PN-EN 13302 1500+5000

2 |Resilience @ 25°C [%] PN-EN 13880-3 min. 18

3 [Softening point using Rind an Ball [°C] PN-EN 1427 52+74

4 |Cone penetration @ 25°C [0,1 mm] PN-EN 13880-2 25+70
Dynamic Resilience Softening Cone
viscosity PN-EN 13880-3 point penetration

PN-EN 13302 PN-EN 1427 PN-EN 13880-2

Foto: TPA

© TPA (7/2014) ﬂmm STRABAG
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TEST METHOD FOR ASPHALT-RUBBER HOT MIX (ARHM)
DETERMINATION OF BINDER CONTENT BY IGNITION

IGNITION OVEN TEST

> PN-EN 12697-39 ,Determination of binder content
by ignition oven method”

» ARHM sample size ~ 1000g,

» Calibration factor C- — materials properties and test
conditions

» Test temperature 480 — 540 [°C]
Advantages

» Fast determination of asphalt content, around
20 — 30 [min]

Foto: TPA.

© TPA (7/2014) ﬂﬂm STRABAG
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TYPE TESTING OF ASPHALT-RUBBER BINDER (ARB)

TPA Sp. z o.q. .
S ke, PR T[PIA
BADANIE TYPU
ASFALTU MODYFIKOWANEGO GUMA (AMG)
N- badania typu: TPAAWP/IAN15001 Data: 20.07.2015
IZ lacariodawca: Strabag Spz 0.0, U Pazniows=ka 10 Mr laboratoryjmy: TPANRPN500E5

Froducent asfat: o .
Fodzaj asialu: 701100 Zamsc plxa/ﬁhlnm. %: -
Producent dodatku gumnowago (ADG): Orzel Temparatura medyfikack, °C: 150
Fodzaj gumy: 3z camoch h Rodzzj meszadha: 5
Fraicja deklarowana RDG: 008 1lo8¢ chectdw, obe'min: 75
Fodzaj plastyfikatora: - Inna: -
Inna: - -
Bad :uunki Neema fub procedura Y mdarez | > .
tp: A i badania _ bodowara i Wk o
Badania asfairu bazowego
1 |Panstragainlg 0.1mm w2EC PN-EN 1426 TRANPIS2/401500 24 -
2 |Panatracia stoZkiem, 0,1mm wSC PN-EN 133080-2 TRAWP 52420 15001 85 -
3 |Bastyczrost, % Odpré2enia w 25°C PN-EN 13380-3 TRAWRIS2'41 715001 -3 -
4 |Temp micknienia matoda PiK. °C - PN-EN 1427 TFAWP S240d 15001 38,4 N
. wSO'C 6058 .
g [opotopmmizmpead AIFT,. | wiBT | pypyisaw TRAWSIEE 1500 =8 -
mPa's w 160°C 16 -
w 200°C 3 -
Badania rozarobnionego dodatku gumoweago (RDG)
6 |Uziarniarie, frakcja przy tolerangji Gy 012502 N
7 |ZavartosCwody, % TPAPECO114 TPAWHSB2181 500 0.60 =
3 |Zawriost wichra, o U8 -
9 |Zawartcst cetei matalcznych, %o o 0,09 -
10 |Zawartost bl mrerdnych, % TPAPRICC314 TRAWPIS2/29 15007 T -
11 S

Ma'm” TRAWPEE 1083015007

Czas aji w minutach
Lp. Badana cecha
45 &0 50 240 360" 1840
12 [Lepkostdmamiczra wiemp. 177°Cpe | pamnopsing| mawessssise | a5 | s | a0 | seso | o | @
=asis rea'aﬁql. mPa‘s
13 ::&ZF:C PR MACATINPOS | pNEN14Z | TRawRsEaistE207 65,6 858 858 86 5.4 654
Elastycznost po czasie reakdgi, s
14 |5 Ocpretania PN-EN 13080-3 | TRAWREE £1315202007 N 33 1 a4 3 50
15 a‘ i ctoilem poczazie reakck oy ey y3pa02| TRaweEmamswEor | 358 363 3 421 45 45
' Sc 5 godzinach od rapoczcia doyzowaria (c2as dzzony od zake ia dod lo | uryskania jechorodnege wymi ug'sthgrmgozm‘mwzca)m

adhdnm do fermporatuy 135°C | po 16-podeinnym oires schibdronia ponowric ogowara do termperatury w REm| prsorowadzana byh pakcje. nastgonio wymio=ana | zhadana
o uphewio 24 godzln od rzpoc:od. procesy dqmzna.

tp. Badana cecha procecira | Speawazdanis 2 badaria Wik badaria ﬂ ﬂ m STRABAG
I

Temperatura zapfonu ze weghidu ra PN-ENISO TEAMS WORK.

16 cisnianie To °C 2522 TPANWFH 584201400 310



Badanie typu AMG_36_2015.pdf

TECHNICAL APPROVAL FOR A NEW PRODUCT

> Special binder ,RUBBERBIT”
INSTYTUT BADAWCZY DROG I MOSTOW

03302 Warsava,ul. Instyutova | R > Designated for: SMA, BBTM, AP, AC, MA
el selraran 22 8145025 o 22814 3028 &\ and stress absorbing membranes SAMI and

‘Warszawa, 03 lipca 2014 r. S A M .

APROBATA TECHNICZNA IBDiM . . .
Nr AT/2014-02-3076 ' » Technical Approval valid until 37 of July 2019

Na podstawic § 16 pkt 2 rozporzadzenia Ministra Infrastruktury z dnia 8 listopada 2004,
wsprawie aprobat technicznych oraz jednostek organizacyjnych upowaznionych do ich
wydawania (Dz. U. Nr 249, poz. 2497 ze zm.), po przeprowadzeniu postepowania aprobacyjnego,

ktdrego wnioskodawc jest prod 0 ie:
STRABAG Sp. z 0.0.
2z siedziba: ul. Parzniewska 10, 05-800 Pruszkéw
Instytut Badawczy Drog i Mostow
stwierdza pozytywna oceng techniczng i przydatno$é wyrobu budowlanego:
Asfalty Specjalne
0 nazwie handlowej: RUBBERBIT
do stosowania w budownictwie - w inzynicrii komunikacyjnej, w zakresie stosowania
i przezr ia oraz przy spelnieniu warunkdw podanych w niniejszej Aprobacie Technicznej
IBDIM.

Instytut Badawezy Drég i Mostéw, dla wyZzj wymienionego wyrobu budowlanego wskazuje
obowigzujacy sysiem 4 oceny zgodnosci.

A\{ EKTOR

13 kot
prof. w inz. Leszek Rafalski

Data wydania Aprobaty Technicznej: 03 lipca 2014 r,
Data utraty wazno¢ci Aprobaty Technicznej: 03 lipca 2019 r.

]
Dokument Aprobaty Technicznej IBDIM Nr AT/201¢-02-3076 zawiera stron 9 w tym Zalacznik. ﬂ ﬂ m STRAB AG
I
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FACTORY PRODUCTION CONTROL FOR A NEW
TYPE OF BINDER

smABAG ZAKLADOWA KONTROLA FRODUKCA

STRABAG

KSIEGA
ZAKLADOWEJ KONTROLI PRODUKCJI
ASFALTOW MODYFIKOWANYCH GUMA

Niniejsza Ksiega Zakladowe] Kontrol Produkdi jo st dokumeantem ustanawizgoym wnmrzr%

kontrale wyrotu i procesu produke) asfztow modyfikowanych guma w calu zapawnienia stabi

naéci procasu produkcyjnego oraz uzyskiwania powtarzelnych cach wyrobu zgadnych z zalozo-
mymi wy magzanizmi &2chriczmymi.

LI STRABAG
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TEST SECTIONS — PRUSZKOW, PARZNIEWSKA STREET

AUGUST 2013

> Test sections of total length
of 585 m.

> Four different pavement
structures

> Six different layers:
v SMA 11

BBTM 8A
AC 5 AF

AC 16 TD
AC 16 W

AN NN

<

SAMI

© TPA (9/2014)
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CURRENT APPLICATIONS OF ARB
MAY 2014 — LOCAL ROAD KAMIEN-BYKOW

> Wearing course

SMA 11 ARB KR 3-6
Aggregate: gabbro

B =6,9%
Vm = 3,5%

> Length: 2,5 km

» Total amount of ARHM
used: ~2 200 t

Foto: TPA

© TPA (5/2014) ﬂﬂm STRABAG
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QUIET PAVEMENT WITH USAGE OF ARB
AUGUST-SEPTEMBER 2014 — PROVINCIAL ROAD 880 JAROSLAW-PRUCHNIK

> Quiet pavement

SMA 5 ARB KR 34
Aggregate: basalt

B =6,8%
Vm = 4,4%

> Length: 14 km

» Total amount of ARHM
used: ~6 600 t

© TPA (5/2014) ﬂﬂm STRABAG
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RUT-RESISTANT AND HEAVY TRAFFIC RESISTANT WEARING COURSE
NOVEMBER 2014 - RECONSTRUCTION OF SECTION OF NATIONAL ROAD DK4
AS A PART OF CONTRACT KORCZOWA LOGISTIC PARK

> Wearing course
SMA 11 ARB KR 5-6
Aggregate: melaphyre
B=7,0%
Vm = 4,9%

> Length: ~600 m

Foto: TPA

T STRABAG

© TPA (5/2014)
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QUIET PAVEMENT WITH ARB
AUGUST 2015 ~OCTOBER 2016 — WARSAW - WAWER

o — = > Quiet pavement

B

SMA 8 ARB KR 5-6
Aggregate: melaphyre
B=7,2%
Vm = 6,3%

» Total amount of ARHM
used: ~2 500t

Foto: TPA

© TPA (5/2014) m ST RABAG
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QUIET AND RUT-RESISTANT PAVEMENT WITH ARB
SEPTEMBER-NOVEMBER 2015 - WARSAW, WOLOSKA STREET

> Wearing course
BBTM 8A ARB KR 6

BBTM 8B ARB KR 6
Aggregate: melaphyre
B=6,7% and 6,1%
Vm = 7,3% and 10,6%

> Length: ~3 km

» Total amount of ARHM
used: ~3 500t

Foto: TPA

© TPA (5/2014) ﬂﬂm STRABAG
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RUT-RESISTANT AND HEAVY TRAFFIC RESISTANT WEARING COURSE
OCTOBER 2016 — PRUSZKOW, PRZEJAZDOWA STREET

> Wearing course
SMA 11 S AMG KR 5-6

Aggregate: melaphyre
B=7,0%
Vm = 3,5%

» Length: ~ 1,2km

» Total amount of ARHM
used: 880t

Foto: TPA

LI STRABAG

© TPA, 10.02.2017
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PROVINCIAL ROAD DW 637, OKUNIEW
JULY 2016 — MAY 2017

> Wearing course

BBTM 8A AMG KR 6

Aggregate: melaphyre
B=6,7%
Vm =7,3%

» Length: ~ 11km

» Current amount of ARHM
used: 5630t

Foto: TPA

LD STRABAG

© TPA, 10.02.2017
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SOME NEWS ABOUT TECHNOLOGY - WORLD

Rubberized Asphalt Rubber 2015 Home

Conference

October 4-7, 2015 Las Vegas, United States of America

© TPA (5/2014) STRABAG
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INTERESTS AND MARKET OF ,,RUBBER APSHALTS” IN POLAND

NAWIERZCHNIE . Zastosowanle odpadow gumowyeh
ASFALTOWE JJE - Ry
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potrzebny od rarar

Asfol;z drogowe

Odcinek doswiladcaalny x mieszanek mod kowone gumq

mineraine - gumowo-astallowych

Izplacje piyt oblektow mostowych

Asfalt —
'g“u°rggf‘k°wa”y Gumowe" lepiszcze szansa
z zuzytych opon na trwale nawierzchnie

© TPA (5/2014) ﬂﬂm STRABAG
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LATEST NEWS ABOUT TECHNOLOGY - POLAND

7) GDDKiIA

Wactaw Michalskl

Dyrektor DepartamentuTechnologii
GDDKIA

Kiekce 13 majs 2015 ¢

© TPA (5/2014)
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Pointed out as 1 of 12 desirable
directions of technological
development

7) GDDKiA

Obnizenie emisji hatasu

LI STRABAG
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