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= Generation an environmentally friendly and climate-neutral infrastructure
= Reduction of greenhouse gases Ji/> if = S 44
= Reducing the sealed surfaces Jili/>fifi £k 4 2
= Reducing of the Heat Island Effect A 208
= Efficient usage of energy and raw materials #4 kM F %%

= Projects of the innovative pavement materials in ISAC J]Zi%]:j(%ﬁ%‘ilﬂlﬁﬁ
= INNO-BOND: 2013-2015
Development of new road construction materials and innovative manufacturing and

installation methods F /& 5T 1 i [ A B — 28 & Big
= INNO-PAVE: 2016-2018

Basic research of polymer materials as well as innovative manufacturing and
installation technologies for road surface layer systems ¥ [ 5 A4 k4 £ A&

» Unsaturated pavement: 2016-2020
Hydro-mechanical interaction in permeable pavement structures in partially

saturated conditions 3% 7K 4 [ 5 (LWL FE
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- Complete substitution of bitumen with sustainable, environmentally
friendly binders
= A Bio-Binder Polyurethane —7Fi 4% 4= ¥ 5 & Bis
- A 2-component pavement used Polyurethane: A #E{% B EEskhLEF
= From the reaction between Polyol and Isocyanat % 7t 5 T & He A AL /2 v

H O

(!
~R=N=C=0 + H=0=R- — % -R-N-C-O-R'- o=C=N—©—CH2—©—N=C=O
Polyisocyanat Polyol Polyurethan

- Material properties can be adapted to the specific application (viscosity
and elasticity)
= Change in the polyurethane formulation
= Modification by means of special additives

GAEISHBBEANHS RS AEC L. BIMREYSER], 7T LUE 2| A 2P B
s EPE. AR SAME R . SR,
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- Enhance the mechanical connection between aggregates
SR RHEE Al S RYATLARLZE 332 T F4) B Y 4 18 o
= Higher material strength and performance #1 %} 5% & 12 5 M4 &
= Higher porosity and optimized pore geometrics #4 £} fLBR & &= &
- The polyurethane based permeable pavement
ETREEZITHZ FLERIEKIRE
» Enhance the mechanical and functional performance of pavement, such as: permeability,
noise reduction, cooling effect, energy harvesting, landscape design and environmental

Impact etc.

RENIE KB I Ao m, HARZE/K, A B, M. 20, RS Z Dhae N
YV a S, N
‘@' .
il 7 A ¥y
%, T W)

a\—f
Infiltration Evaporation

WA = 2
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properties

Dynamic compressive tests —sh&AHBa R BN AR Z LT
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o 7 /
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properties

Indirect Tensile Strength Test (ITST) — [BJ#Ehi {8 sL4:

st Spannunginx-Richtung  Spannung iny-Richung EXPEFimental Parameters S256 244

= Reference standardsZ R 7E:
TP Asphalt-StB, Teil 23

= Loading rateIN#E1E %

Horizontale

Verformung 'l/—' \\\I _

50mm/min
=  Temperature controlii B 1% ill:
@® Zugspannung -15°C, +15°C, +50°C
© Druckspannung
Comparison of indirect tensile Comparison of the deformation
S e L £
strengths [B] 4% H7 {58 5 4] L process AT RE J1X b
3 mTemperature T1 = -20°C = PAS Reference
§4,0 | D Temperature T2=+15°C I —MxA
S35
£ o Temperature T3=+50°C
530
£ 25
% 20 z
i 15 = :-:
10 3
=05
0.0 :
PA 8 Reference Mix A 1.5 2 25 3
Temperature T[°C] path s [mm]
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o ‘ —]
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. N
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Tests

Permeability tests &K féﬁn{ﬁ!hiﬁ pppes
Wasserversorgun vertical coefficient o
gung gung v 1,4E-02 ermeabili
| 1] T1T] £
T 2 12802 & orizona coefficien
= ermeabli 7
2 10802 V/A
2 o E @ 8,0E-03
:% c Wasser c_% € Wasser Q.
SIE o £ 5
3o 3 o 2 6,0E-03
0l k=) c
g® g Abdichtun 3
> Silikon- s / ung 2 40E-03
bdicht g
abdichiung | 8 2.0E-03
0,0E+00
| PA 8 Reference Mix A Mix B
| \ | \

Wasserbad mit
Uberlaufvorrichtung

Wasserbad mit Abdichtung \Auffangbeh'alter

Auffang-
behalter

Uberlaufvorrichtung

1% KRS PR EDIN18130-1

k [m/s] Bereich
unter 10 sehr schwach durchléssig
10 bis 10° schwach durchlassig

Uber 10° bis 10*  durchlassig

ber 10™ bis 102  stark durchlassig

A U-shape Vertical Permeability Test A horizontal permeability test - > —
Uber 10 sehr stark durchléssig
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Skid resistance tests PLIE/BEICHEREINR:[ 100

|
9.0 | aPAS z-o,ggeyl
8,0 -

Py}

5
vertile chse X | @var.A
g z 7.0 /
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=g 40 i
23 30
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— )
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00  O—8—H&" ="
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Y ) [=qx]
TR B
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Tests

The clogging effect evaluation FLBRT J8/Fi1E R

PUPP Pore characteristic and clogging analysis in FEM
R PR A LR S5 1) S5 1% 2 73w 70 A
(Reference % : Research done in RWTHILER . K
7 ] [ R} Ak < T H AN )

Porosity FLEA

Mixture A (0/8mm)  0.283
Mixture B (0/5mm) 0.289

FEQRIE R R I AVERE T, A AL A ik 28% LA
b, PusBIERCR R W 2 fLI T DY 2 s
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German Ap%hcatlons RWTHAACHEN
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8 ] S

Parkplatz auf einem Betriebsgelénde
130 Stellplatze auf 3.500 m?2
Vollstandig versickerungsfahig
Einbau im teilmaschinellen Verfahren

Quelle:BASF Polyurethahes GmbH
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German Application
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Application in China - BASF RWTH
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Application in China O - BASF RWTH
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High-level pavement structures & ‘ R\WNTH
Paving technology tRIE#ESE AR & N e

S S S S - : Co-developed paving machine for

\i\\i\\:\\\\\\\‘\\\\\\\‘\\\ \\\ \\\\\\\\\ : high quality permeable pavement =
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LSy

N | | Tyre details:
| Type: WA 385/65R22,5
LENK-5+G TL160 K;
Width: 389 mm
o Diamiter: 1072 mm
_ e J | internal pressure: 900 kpa
. PU-bound layer PUPM P
i - o &5 g L R S e
; 1 . STS2 032 P
| B\ xle loading -
|
| tlirection sTS1
e | -
- . *

FSS 2

FSS1
Location of the
sensors set in depth

= Monitoring system

< Halle D Halle E >
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Basic Monitoring ﬁ N
B TE FEE At A ) R i

The initial structural parameters were assessed with Falling Weight Deflectometer
(left) and 3D Ground Penetrating Radar (right) from the BAST.

FWD SR &k B




Heavy veh
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icle dynamic test
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Hydro-mechanical interaction subjected to different saturation states

EIEKEHK-TEERREZ W RS TRE

< Halle D

Cross-section A-A' (to implement)

Halle E »

T3 e 10 Cm (O/211M; D/EMIM; O/BMM PU Diabase) iy 1 Lo L T T

S 4 ¥l

W‘M cm (Shottertragshicht 1 0/22mm Diabase)

! 15 cm (Shottertragshicht 2 0/45mm Ambrock)

Geomembrane

P
~51 cm? (Frostschutzchicht 0/45mm Ambrock) P
7 : /s
Sy s

_ Drainage” / /
s NI EPY

=
N AN /AN AN \\—)\p ﬂ/\)\7, N/

o
P
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Saturation 1 _---"~

Saturation 2
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APT based on Mobile Loading AC RWTHAACHEN
Simulation MLS30 TR UNIVERSITY

Real-scale loading with APT and monitoring of the internal stresses at several water contents

ZHAVRE T INEN SR AR R

Wasserzufluss

Schacht

Corner Jack

(ONNORNORN

FWD Punkt

Volumetric water content

Pore-water pressure

3 ' Pore-air pressure

Total pressure + temperature




APT based on Mobile Loading
Simulation MLS30

RWTH
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Real-scale loading with APT and monitoring of the internal stresses at several water contents

ZHAVRE T INENE B A 5
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Application now ﬁ .
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(Shot by Lukas Renken,
2018-10-19, 9.00 am in
German Highway)
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Thank you very much!
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