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Horst Erdlen
(F—R k= ZIEFLY)

Global Head /4 B—/\)LEEE
Business Unit/[E> X1 =y b |
Functional Asphalt Additives /#8E1E7 X 7 7 L b iRINA]

Member of WGs in EAPA/ EAPA, WG X J/\—
First EAPA Asphalt Advocate of the Year in 2017
| 20174, #DEAPA Asphalt Advocate of the Year2 &

Invited speaker at NAPA's first international seminar

on SMA in Atlanta GA USA in 2018 -
[2018F KT 3a—TT7M7 FT 032 THIESNI-NAPAYIOERt = F—DIBFEESE

Introduction of SMA concept in Asia, Latin America,
ANZ as well as in Europe /7 7. KX, EM - =2 —C—5 2 K, BRMICSMADO I V=T FZ#HN
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Mega

Trends

A A
I P

Warm Mix Thin Layers Re-use
DA —LIVIR A= BHIF

Additives RC usage BMD
Al RCHIF BMD
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Mexico /A <3
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Chile / FY)
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Brazil / 75 )L
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Spain /| ARA >
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Portugal / #RJL B IL
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ltaly /€127
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UK, Ireland / &£E, PA4ILS 2 F
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Norway / / L) x—
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Sweden/ X x—F
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Denmark /| F2<—%
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Poland / ith—5 > K
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Czech Rep./ Fx a&f1E
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Netherlands / A5 >4
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Israel /| 1 A5 X)L
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Slovenia/ AAXRZ7
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Germany /K4 ¥

Prrzag/‘Praha Lc2] Flrth Nirnberg
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Herlin N-B

AR A Mosse J)
Munchen
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Regensbury NUrnberg
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India/ M4 > F
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South Korea / E§[E
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China / r[E
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Taiwan /| &2
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Philippines/ 74 E >
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Australia/ Z7F—X K57

Liverpool

@ @"*
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Japan / B&
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The Challenges of Modern Roads
HRDEEI A SRR

Safety / ®REMH

Comfort / fRE %

Noise Reduction / BB DK
Economy / & FE

Durability / it A%

Environmentally Friendly Technologies
[IREICHPS LWV /A9 —
Sustainability / % vl BEfE

ENMAIER & SOHNE GMBH + CO KG 19.01.2024 38
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( How can we
- meet all of our

E3¢hiz

FTRTOEFIS
 BEABNBDEARSM?
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Expectation
LUES

« Safety negative surface texture

TEMH BMEDARATA T TORFY

Positive Texture Negative Texture
REOTF4TTIORF¥ FHT4TTIORF%

'/ .
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Expectation
LUES

e Comfort excellent evenness

Denmark
NCC
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Expectation
L UEeS
 Noise Reduction texture plus evenness

EEF OB T XAFx + EIBY

SMA plus — a durable alternative to expensive PA

S plu - nﬁﬁf&ALﬁ mﬂﬁ'-ﬁhf‘inn

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 42
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Expectation

HAfF

« Durability outstanding service life

i A 1% Eith U 1= A &

Major roads / Motorways / Heavily trafficked roads - TEEi / mEEK / XEEDZ L VERE

Type 15 % Lower level European average 85 % Higher level
24T 15% E LRIV BR M 215 85 % @ LI
AC 8 14 18
AC-TL 30-40 mm 8 12 18
AC-VTL 25-30 mm 8 10 12
UTLAC 8 10 12

PA 8 10 12
2L-PAY) 9 11 12

SMA 14 20 25

HRA 17 21 25
Mastic-A 18 21 24

Source: EAPA — Long-Life Asphalt Pavements
J. RETTENMAIER & S88&iEARA-Lepgridfe Asphalt Pavements 19.01.2024 43
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Expectation
LUES
* Economy

EFEHE

NCAT Report No. 97-1
NCAT L7 R— kNo. 97-1
Based on the findings in the study, SMA

PERFORMANCE OF STONE MATRIX mixtures should continue to provide good
ASPHALT (SMA) MIXTURES IN THE performance in high volume traffic areas
UNITED STATES REHEN L. SMAREEMIEIKRBEDNDSZ L

KEIZE TATEHZBREDOTRAI7ILLNE S THHGEL TRIFLEHEEZRIET 5,
EM(SMA)DTERE
The extra cost for construction should be

by Z& more than offset by the increased

E. Ray Brown performance.

Rajib B. Mallick TOEREX, BRICET IR LGERAZHE
John E. Haddock RLTRYHS,

John Bukowski

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 44
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Expectation

L UEeS
 Environmentally Friendly Technologies
RIEICPSLWTo/n0—

v SMA with reduced production and laying temperatures
TEENDVESEIROREINELISMA
v SMA with selected RAP material (from SMA and PA only)

SMA/PAD #H M 5B IENT=RAPMEDSMA
v SMA without any energy unfriendly material e.g. hydrated lime or cement

KHMBRPEAY PR EIRILF—EATREICOSLLGVVHEZ—UIMERL
TULVELISMA
v SMA as thin layers

EE L L THSMA
v" SMA surface course in combination with SMA B C for areduction of the

design thickness

SMAB CE#IAEHhEE-SMARB CHREITEBOHEREZE <

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 45
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Expectation

HAfF

« Sustainability
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

« SMA - Surface Courses (X&)

« SMA —Thin Layers (Z@)

« SMA —Ultra Thin Layers (#8%@)

+ SMA plus — Durable Noise Reduction (A, BRFER)

« SMA B C - High Performance Binder Courses (E1EREEE)
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SMA — Not Just A Mix — A Concept
SMA - B SEEMB#RS - 1203Vt +
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SMA — Not Just A Mix — A Concept
SMA - B H5EBEMTREGL -120a 7

SMA

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 49
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

® Self-supporting stone skeleton of crushed high quality coarse
aggregate

BitthosEmETRAEEHM

® Higher binder content
BN UF—EFE

® Low air voids
{EL ZEfigis
® Efficient stabilization of the mastic

RAF VI DHNENLEREIL

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 50
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

Coarse Aggregate
HEM

Fine Aggregate
B

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 51
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

This iIs SMA!
CNHSMATE !

Coarse Aggregate

HEH

Fine Aggregate

HE

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 52
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEGEL -120a Tk

Aggregate Properties - B#M D F1E

Crushed Surface

nBRRE

Hardness

e

Resistance to Polishing

BYERME

Shape Index
R iR
Fines

R

Filler
24 5—

Oversize / Undersize

BRI B/

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 53
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

Bitumen Class — EFa1a—XA> 95X
25/55 - 55 A

25/55 » Penetration / (2%
55 » Softening point / EX{E g

A » Definition of polymers /
RUI—DEE
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SMA — Not Just A Mix — A Concept
SMA- B 5EBEMTIEEL -120a>vtT K

Mandatory / %8 Optional / &

Fibers as drainage inhibitor Additives for temperature reduction / ;R B K A D F&NF

(mostly bitumen coated Additives to decreased compaction resistance / $5[E &K

cellulose fiber pellets) BuE i AR A Al

BEKINEIF & L TR Additives for earlier opening of construction sites /32&%

(XIZFZRI7INTIA—T120S BRIGERRABKO =& 0 F A

ni=tLO0—REHELYE) Additives for RAP (rejuvenators) / RAP(# Y R LB 4)H
A Fi

Additives for anti-stripping /&g~y 1k FA 73 hn#i
Addtives for binder modification /73 >4 —2E RN

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 55
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European Standard — ERM & cen

DIN EN 13108 Bituminous mixtures - Material specification

DIN EN 13108 [BEHEA&M - M tHk
Part 5: Stone Mastic Asphalt/ FGYAF VI TR T 7IL k
Part 20: Initial Type Testing / #1882 4 T E&

Part 21: Factory Production Control / TiFIZH T HEEEE

- 2\
R

y — -
‘." e
. Y (

ye

» ’
. ' 2° ~
4 ,
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German Standard — KA Vi
Eieniaqupuaiicillifiin i @ . S mon- o iiiiramsese @

Arbeitsgruppe Asphaltbauweisen FGSV A A FGSV

Zusatzliche Technische

Technische Lieferbedingungen Vertragsbedingungen und Richtlinien

flr Asphaltmischgut fiir den Bau flir den Bau
von Verkehrsflachenbefestigungen von Verkehrsflachenbefestigungen
aus Asphalt

TL Asphalt-StB 07/13
ZTV Asphalt-StB 07/13

Ausgabe 2007/Fassung 2013 Ausgabe 2007/Fassung 2013

Recipes of asphalt mixtures (,What?“) Conditions of paving (,How?“)
TRAI7ILMEEM D BLEET A Z ) HEOEHTEDLIIZD

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 58
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German SMA Specifications — F4 Y DSMAH#H

100 0
80 20
1] =i}
= =
8 60 40 £
8 5
= .
& 40 60 8
& ]
20 — 80
0 i,ﬂ 100
) Lo — o w oo o o = w
8 9 ™~ T o 7 oo
s . (=] — o M

o (]

sieve size (millimeters)
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German SMA Specifications — F4 Y DSMAH#H

100 ) 0
10&%@[}
0
80 20
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2 60 40 £
g& 55 z
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German SMA Specifications — F4 Y DSMAH#H

100 0
80 20
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German SMA Specifications — K4 Y DSMA{L#E

SMA11S | _SMA8S SMAS5 S

Characteristics of Layer / @ D 4514%

Paving thickness / %% cm 3.5-4.0 3.5-4.0 1.5-2.0
Paving amount / §i% = kg/m?2 85-100 85-100 30-50
Degree of compaction / %% & & % >98.0 >96.0

Void content / ZE[ig 3= Vol.-% <5.0 <6.0
Gritting material / > F| &g = %4 0.5-1.0 kg/m? aggregates 1/3 mm (dedusted or lightly bitumenized)

0.5-1.0 kg/m?2 B#f 1/3 mm (BREE - IXBEICESL)

Source: Extract of ZTV Asphalt-StB 07/13, German Additional Technical Conditions of Contract and Directives for the Construction of Road Asphalt Pavements, updated
according to ,ARS 11/2012“ published by the Federal Ministry of Transport, Building and Urban Development

H B8 . ZTV Asphalt-StB 07/13, KA Y, BERT7RX 77 /L FMEED=H D BMBIMRAEHES S TSN 5 OHRFE, HEMEH - BFE - AR ERIT TARS 11/2012] [T ->TEH

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 62
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Production

5iE
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Production
8E

Cold bins
O—JLREY

-

x
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Production
8E

Bitumen tanks
EFa—AY 3249

@S Fibers for Life.

Al T Jiad
il i

J. RETTENMAIER & SOHNE GMBH + CO KG
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Production
Filler Silo
J45—440

® Filler should be fed separately from any
other material in the plant

74 5 —IETHEADOMDAR & TR HiE
5 ENBE

® Silos should have a capacity according to
production
YA OEREICREI-BETHLEN
W
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Production

®iE
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; Stone Mastic Asphalt

Site Operations
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Site Operations VIATOP®
Bim{Ex

Das Pellet.

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 70



Site Operations IRIFIEE

AC base
ACE 8

Type of roller

O—5—04%47

AC binder
ACINA & —

AC surface

ACRE

@S Fibers for Life.

AC base-binder
ACERB/N\1>

Static 3-wheel-rollerg%
B30 —5—
Tandem-roller
2oTrlLO—75—
without vibration
REIA L
less than 6 tons
6 kK
more than 6 tons
6kt
with vibration
ko
normal / —< )L
oscillation A< L—
=
Combination roller
ANk O—5—

4

o+

4

4

++

4

o+

++

++

o/ +

o/ +

AN —

++

++

++

++
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Site Operations

Blis{Ex
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Site Operations
RIGEx

Gritting
mRH=E

T

A o ‘ “.‘
‘{q’«! » SRR

L S

-

- e

T\ Bihiag
A : :‘-\‘.0, A ’

— —

— - L

@S Fibers for Life.
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Site Operations VIATOP®

Das Pellet.

Gritting benefit: B FIEE D A1) v Chippings/F v E > % 1/3 mm: 0.5 — 1.0 kg/m?
Improvement of initial skid resistance Chippings/F v E > % 2/5 mm: 1.0 — 2.0 kg/m?
NFAT AN YIEREDORE

J. RETTENMAIER & SOHNE GMBH + CO KG 19.01.2024 74
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Economical Benefits

BEHAY Y B

Durability of surface layers is expressed in years of service life for
major roads / motorways / heavily trafficked roads

REOMAKE, TEER  SRER /" XBENDEZNERICHEITAMAFHRTRINET,

@S Fibers for Life.

Major roads / Motorways / Heavily trafficked roads - T E#EHE / BiEERE / XBEEDZ L VEE

Type 15 % Lower level European average 85 % Higher level
547 15 % EL R FR N = 14 85 % @& L)L
AC 8 14 18
AC-TL 30-40 mm 8 12 18
AC-VTL 25-30 mm 8 10 12
UTLAC 8 10 12

PA 8 10 12
2L-PAY) 9 11 12

SMA 14 20 25

HRA 17 21 25
Mastic-A 18 21 24

1) Only based on Dutch results
NASUEDEEDHIZESL

J. RETTENMAIER & SOHNE GMBH + CO KG
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Economical Benefits

BERMAY Y b

Long-Lifeo Asphalt Pyvements — Techmical versicn Jume 2007

Long-Life Asphalt Pavements

Technical version

Y d
-y...
0.-.
EAPA

EUROPEAN ASPHALT PAVEMENT ASSOCIATION

@S Fibers for Life.

J. RETTENMAIER & SOHNE GMBH + CO KG
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Recommendations

HREIR

Dominating

traffic noise source
FHEERER

Recommended SMA mix

HEJ ZSMARESH

Maximum Speed in km/h —&&=EE(km/h)

30<V, ., <50

Vehicle power train
Hlj/\J—kLA Y
Trucks up to 50 km/h
b2 w9 &&E50 km/h

Cars up to 30 km/h
FERE: &=30 km/h

50 <V, <80 V.. 280

Contact tire-road

5 A v & ERE D EA

SMA 5 plus

SMA 5 plus
SMA 8 plus

SMA 8 plus

J. RETTENMAIER & SOHNE GMBH + CO KG
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Noise Reducing Asphalt Pavements
BEEEBTRX 7 7IL Mk

Possible Solutions
ZZibohsdY)a—3y

°* SMA Stone Mastic Asphalt— BRARRAF VI T7 AT 7IL k

°* LOAD Noise-optimized Asphalt Concrete — BB &L 7 X7 7)Lba> 1) —k
° PMA Porous Mastic Asphalt - R—S A RXAF YOI FTRIT7IL b

®* DSH-V Thin layer on sealing — ¥—1) >4 L&=E

°* PA Porous Asphalt—- IR—Z5 X7 X277 JL

°* 2L-PA Double Layer Porous Asphalt - ZBXAKR—5 X 7X 7 7JL k

* SMA plus Noise Reducing Stone Mastic Asphalt - BE{ERBAEIAFYIFTR

Z7ILEk
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SMA plus

The influencing factors / B EHA

* Maximum aggregate size /| &x K BHM~Ti%
® Gradation/ 7 57— 3 >

* Void content / ZEfE R

® Evenness/ iM%

® Roughness / $2[E

@S Fibers for Life.
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German SMA plus Specifications
K4 Y DSMA plustEfk

@S Fibers for Life.

SMA plus SMA 8 plus SMA 5 plus
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@S Fibers for Life.

German SMA plus Specifications
KA Y DSMA plust#k

SMA plus SMA 8 plus SMA 5 plus
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@S Fibers for Life.

German SMA plus Specifications
KA Y DSMA plust##

SMA plus SMA 8 plus SMA 5 plus

Binder//y A & —

40/100-65 40/100-65
Binder, type and grade / /N> X —DBATETL—K 45/80-50 45/80-50
(25/55-55) (25/55-55)
Minimum binder content / & /M1 U4 —&HE % by weight/Z & tt% B, 6.6 B 7-0
Binder volume / /N V3 —= Vol.-%/{AFE k% is to be specified/k 7€ is to be specified/k5E
Stabilizing additive (cellulose fibers) % by weight/ZE £ tt% >20.3 >0.15
/REALRMF (£)LO—RfHH)
Asphalt Mixture/ 7 X 7 7 )L k &%t
Minimum void content Marshall-Specimen Vol.-%/{AFE k% Viin 9.0 Vi 9.0
IR—2 v )L BRAMRADR/NERE
Maximum void content Marshall-Specimen Vol.-%/{KFE Ltk % V,ax 11.0 Vi ax 11.0

IR—2 ¥ )LEABRRAEGEAEDRKZERE
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@S Fibers for Life.

German SMA plus Specifications
KA Y DSMA plust#k

SMA plus SMA 8 plus SMA 5 plus

Characteristics of Layer / @ D 4514%

Paving thickness / 5342 cm 2.5-4.0 2.0-3.0
Degree of compaction / #E & E % >97.0 >97.0
Void content / ZE g3 Vol.-% 9.0-14.0 9.0-14.0
Evenness (4 m measurement section)/F1B 14 (4mjal mm <3.0 <3.0
£ X [A)

Source: Extract of E LA D, FGSV 2014

H# : ELAD, FGSV 2014 & Y) th
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@S Fibers for Life.

SMA plus

Conclusions / #&&&
® Significant noise reduction compared to conventional pavements

[ TERDEHE & DL TRIBEESF KR

¢ Standard construction method: no special requirements for components, mix design,
pavement and compaction

| RS SE T E ﬁkn . BMERET. FE. WEOITHERZESHGTL
* No additional needs for drainage / ;BN D HEKIETFE
* Not as sensitive as Porous Asphalt / PAGR—Z A7 A7 7JL )& Y BREAEL
® Longer life time compared to Porous Asphalt / PAL Y & U\t B EEL
® |ess (winter) maintenance / X T+ U A (ZE)DEH
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SMA plus projects / SMA plusZ7AS Y k
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SMA plus projects / SMA plusZ7A< o k
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@S Fibers for Life.

SMA plus projects / SMA plusZ7AS Y k

......
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E
» Stone Mastic Asphalt
Binder Course
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@S Fibers for Life.

Pavement Structure

IR DIB/E

+, ourfaceicousse; . 1 Resistance to 1
- " - %, 7 1 E= £E 1| _
so iE L £ wear / it EEFE 4 Shearing
. /
I' Bearing capacity
, | XEEE

" ——— Shear — passenger car /¢ Al - £RE
I = = = Stress—truck/ K kLR - +S5 v ¥
: Shear truck /2 A - S v 5
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@S Fibers for Life.

Conventional Asphalt Binder Course
HEDTZRI7ZILE NS F—0—R

Concept of standard binder course leads to:

ﬁﬁ%ﬁn(z@ —aO—XADPAVETFATEEL %

® Too high void content and low bitumen content /[ KEFTEFBREGEE EWNTRI7ILLEFE
Stability achieved by the use of hard bitumen FE&E7 X 7 7 )L F Z{E A L TR EM R

Conseguence: after first maintenance work (10-12 years), often problems like water sensitivity

(stripping and oxidation of binder) /#&& : &FID A > TF 2 AEXE%(10-125F), 2L DIFEK
SR T HERZMHLG EDBBNREGNA > F—D RSB L)

Often problems with rutting, which are solved by the use of high viscosity bitumen /2L #Eh O
FIRENEFET 6D, SMEDTRAI7IL b ={FERL THH

Consequence: bad compaction behavior /#5E : FEEIOZEENMNR < %L

More sensitive to external influence like segregation, climate, longitudinal joint problems HR AT
iz, HEEHMOBELRE. HHNERDEEZZ(TOT LY

Negative fatigue behavior /< 4 F XA DIEFEE)
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@S Fibers for Life.

SMA Binder Course
SMAIWNSf A —a—X
The Concept/ a7k

® Gap-graded mixture with maximum particle size of 16 mm (SMA 16 B C)
or 22 mm (SMA 22 B C) / & K#1E16 mm (SMA 16 B C)E =122 mm (SMA 22 B C)®
vy IT7RAIT7ILNEEY

* Discontinuous sieving curve / & #: .55 LV 1T &R
® Higher binder content/ S LMW\ VA —& 8=
® Limestonefiller/ HIkE 7 14 57—

* Polymer modified binder for good elastic properties / 71R') ¥ —tRE/\ 1 V3 —IZ kK B &
TR

® The use of RAP is possible / RAP % {# FH A &E
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SMA Binder Course Specifications
SMA/NA V& —a—R 4%

SMAB C SMA22BC SMA16BC

SMA 22 B C
100 100
100 o
/I8
20
_ 80 i _
£ £
: i/ B
7 60 60l Jrgsl |ap=
& /,V T
|5 rjff b
@ =
ﬁ_E 40 / 7 50 B0 8
// .
28
80
20
10 23
0 ﬁ 6 100
m L nll 0 o ol 0n =
s} & : ] = 1
2 - @ = N ™
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SMA Binder Course Specifications
SMA/NA V& —a—R 4%

SMAB C SMA22BC SMA16BC

SMA 16 B C
100 100 100 0
=
a0
80 20
% ?3{ %
2 =
=
= 60 40
E o6 / 63 &
o 2
B =
.EE 40 46 Eﬂg
30 £
20 25 80
10 f—
0 ; B 100
g ﬂ o o | ooy E <
2 = 0 b 8 ™
Sieve Size (mm)
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SMA Binder Course Specifications
SMA/NA A —a—R 4%

Binder / /N 5 —
Binder, type and grade / N\ & —DBATETL—FK

Minimum binder content / fx/IN N U X —EHHE

Stabilizing additive (cellulose fibers) / &E 1t F& M|
()L O—R )

*in exceptional cases
*BISN TR IE S

Source: Extract of H Al Abi, FGSV 2015
Hi8E : H Al Abi(FGSV 2015) & Y $k#%

% by weight/E £ tt%
% by weight/E £ tt%

10/40-65
25/55-55*

B

min 4-8
20.2

@S Fibers for Life.

10/40-65
25/55-55*

B, 5.2
>0.2
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@S Fibers for Life.

SMA Binder Course Specifications
SMA/NA & —a—X#&

SMAB C SMA22BC SMA16 B C

Characteristics of Layer / @ D 4514%

Paving thickness / 5342 cm 9.5-12.0 6.0-9.5
Degree of compaction / ##E & & % >98.0 >08.0
Void content / ZEf§ Vol.-% {A%&5Ltt% 1.5-5.5 1.5-5.5

Source: Extract of H Al Abi, FGSV 2015
H B - H Al Abi(FGSV 2015) & ) th#%
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SMA Binder Course
SMA/N\A &8 —a—X

Highway A 73
INDTAAT3

@S Fibers for Life.
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SMA Binder Course
SMA/N\A &8 —a—X

Highway A 73
INDTAAT3

1940 SC

@S Fibers for Life.
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@S Fibers for Life.

Paving SMA B C
SMA B CIZ & 2 &%
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' Thank you for your attention!
CEADESFECESYHYMNESIENET !
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