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/KIS REELSIN S
Application of Permeable Asphalt Pavement in Shanghai

» BEMR. MR EKISHRELLERERNHTEC—,
Shanghai is one of the earliest cities to study, apply and popularize permeable
asphalt pavement in China.

* Eﬁﬁiﬁé\ MSgiil\ i*ﬁ?\ Fﬁﬁﬁﬂ%\ _I;J_;Igl_ﬂgﬁ
Places of use: Stadiums, schools, municipal roads, viaducts, etc.

«» afRE: PEREAERRXRAARNRE, RAMRE3d/mMm; EEERAMANER, &
INRiRA5em, BRRIEL3mm.
Mixture type: Medium and bottom layer with large particle size, maximum

particle size of 35 mm; top layer with fine particle size, minimum particle size of
5 cm, commonly used particle size of 13 mm.

« MERE: Bmitt. ERAENNTF. EER
Asphalt type: polymer modified asphalt, high-viscosity particles, compound
additives

« ERIVK: KEBNIRFF REFAVEKERE.

Application situation: most of permeable asphalt pavements maintain good
permeability.



« REABRmIMEHE (FRexiE) mE

Projects of using modified (or unmodified) asphalt

he TAJIE) InE&FR BEKhE RERERE naaEar
Construction time Project Name Type of PA Type of Binder
1996.9 EBI\BAREH Liz-5 B[N 70# /base asphalt
1999.10 B, FELZTEES Ls15 EVAKfE, EVA+PE
2001.7 EBNARAEE L35, Lg25, Lx-15 E[Eif7 704/ base asphalt
2001.8 LT HIEFZ Liz-35, Liz-25, Liz-15, Lx-5 | E[RIHFH70#/ base asphalt
2002.9 iifzd\‘? Liz-25, Lig15, Lg-5 ERHE70# /base asphalt
2003.7 EBRRRITHR Lz-25, Lz-15, Lig-5 E[iHE70# /base asphalt
P LERhEERER Ls25, Lig-15, Ls5 S 704 fbase asphalt
Lt
2005.7 WIHEE OGFC-13 SBS+BMA
2008.12 hIRZ4. 18R OGFC-13 =¥LFE/ high viscosity
2010.2 SimieLlLXE OGFC-13 E=#EE/ high viscosity
2013.10 SRS XIS OGFC-13 (i&#¥) /Warm mix E=#EE/ high viscosity
2014.12 NSRS 2 OGFC-13 EpkLEE /high viscosity
2016.7 2= IRINIF R R OGFC-13 E=*ERE/ high viscosity
2016.12 =gz OGFC-13 E#EE/ high viscosity
2017.5~9 HTHSREEREZE (180,000m?) OGFC-13 S*5E/ high viscosity

2018.6~9 SEGAIZREHEIZEE (100,000m2) | OGFC-13 S5/ high viscosity



RIfZE4.1HR
Middle Ring Road



NS TR FELLIEARIE
Road in Fengjing New Town Dianshan Lake Avenue

TSR R

NS5y e B
South Ring Road North Maoming Road South Hongmei Viadut
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Projects of using high viscosity additives

B & BiFiEs BB IEE
Construction Time Project Name Road Name Road Class Amount of Asphalt Mixture

. . FFiE
BRILBALTE B RS 3000
Urban trunk road
7 B
BT S5 TS 2500
Urban trunk road
WX FE
20044 L iETiE LR Urban secondary 1000
road
ol ks 2 . E+iE
Urban trunk road
- . 1R
Urban expressway
A20(ME Fa & ML AE ~ 1R 1 T IR R
2 A20IFFEE— KB KIETFE 5500
LS BN TR e Urban expressway
AERTHEREX X At 58 ER Zone road 200
WX TiE
20094F IR AET R IR I Y Sk 157 % Urban secondary 200
road



HERAEXHE M RRYER
Requirements of Relevant Codes for Asphalt Materials

«» EETIEFEREEMNE (ERHPK S ERERAMIZ) DG/T) 08-2074-
2016,) 11695-2016

Technical code for drainage asphalt pavement of road, Shanghai

« ZAERE, HKEHTEARNRASHENIENS.

According to the regulations, high viscosity modified asphalt should be used
for drainage asphalt mixture.

i AR¥g¥5/Technical index Ejﬁi’ﬁgﬁgﬁ?ica' iﬂ%ﬁﬁ/d'res't
TEIME (60°C) / P 40000 E—

zero-shear rate viscosit

0.mm >40 T 0604

;s (3FBk3E) /Softening point °C >85 T 0606
cm 220 T 0605
°C >260 T 0611
N m >20 T0624
N m >15 T0624

SRS AE R IS REZ1k/Mass difference % +0.6 T 0609

(163°C, 5h) %% £ NEELL/ ratio of
¥/ TFOT penetration

% =70 T 0604
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7OAL§_E%EIHEII)— Iﬁ y
=N &3 IS i
BREEXK.

When using direct casting method to produce drainage asphalt
mixture, the base asphalt should adopt 70A road petroleum
asphalt. The varieties and dosage of high viscosity modified
asphalt modifier should be confirmed by test, and the technical
requirements of high viscosity modified asphalt should meet the
specification requirements.

ﬁ}ﬁ'su/:u\ﬂﬂ_f ﬁJ\;}—ﬁr*
'Jnnﬂlfﬂ:fﬁ




+ HKIhERSRIE STt KA SR G AT,

The mix design of drainage asphalt mixture is carried out by

Marshall method.

3% AR $E%R/Technical index EB 3L /Unit
ORISR EY e
Compaction number of Marshall specimen ’

At SERRIHFR~T/Specimen size mm
N |
VHRAT/  2spasz/Air voids %
Mix design o
index  EIHZEREA/Connected air voids %
I, B /R%& 7€ B /Marshall stability kN
e /Flow value mm
B REE /Asphalt film thickness um

Biatris W 1€ & I & s = /Schellenberg binder
iE3g¥R/ drainage

%

Mix BB KBRS /Cantabro quality loss %
va!lddatlon I EE (60°C) /Dynamic stability /mm
index
%% B8 %2 £ & /Residual stability %

FRhEEZsmE L /TSR %

3 RZE 5k /Technical

requirement
AR %50

®101. 6x63.5
18~23
>14
>5.0
2~4
>13

I 75 7%/ Test
method

TO702

TO702
T0708
CJJIIT 190Fff A
TO709
T0709

&
T 0732
T 0733
T 0719
TO709
T 0729
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H A HH KA -

Other relevant standards

*

GEKIHEBRERAMIE) CI/T 190-2012 (EEZRITIFRAE)
Technical specification for permeable asphalt pavement

CHEK B BEIIT SR IEARMEN) GIBEEBITIIEEFEFRE)
Technical rules for design and construction of drainage asphalt pavement

(A B&IME R EME LEARMTE) JTG F40-2004
Technical specification for construction of highway asphalt pavements
EsmIEERATE (&g, HkEERmSFamit LRI EIEE)
The specification for construction and acceptance of road’s and drainage
pipe’s product and semi-product, Shanghai

BER. MUNFHHIRE

Local standards in Chongging,Huangzhou,etc.
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A EIHEHET =

Common features of different specifications

*

FEmE RS E, BRRRASRE RIS LERRT -
For asphalt binder, it is emphasized that high viscosity modified asphalt or high
viscosity particles should be used.

FEHMEER, FRENMERZHAPKHERE, MBEKHERSRIERK

=1 o

As the early permeable asphalt is mainly used in the upper layer, the technical
requirements for permeable asphalt mixture are higher.

mihTEEZFEERAE THEARERR, K “S” AFFE, mxs i maigaiE,
EREEAERERRTERR, MAGEEEEMHESTEEMEIBENFS, W32
BE., Sig. StAaM. KFENF

Only technical indexes are specified in the selection of asphalt, which is characterized
by "high viscosity", while there is no regulation on the variety of modifier. As a result,
only indexes are paid attention to in the process of use, and no comprehensive
consideration is given to whether the materials truly conform to the characteristics of
the project, such as traffic volume, climate, local stone and economic capacity.



AMANEESERIBUEh S
How to Select Suitable Modified Asphalt

« STARBEIIEHRZE AR &, SHRERCRBESEKTISTES

R ARER, BWIIREER N et
%h#ﬂhh ot AP AP S

Firstly, the technical requirements of permeable asphalt mixture
were determined according to the traffic load, climate and
structure levels of the project. It was suggested to take dynamic
stability, dispersion loss, freeze-thaw splitting strength ratio as
the control index, and Marshall stability as the reference index.

RERFBBEKHTESENMEEEX, KEFHERIH, INE
ﬁ?&:\%iéfgﬂilﬁfﬁ, F’Q*AIBWEEI’J?%/%:J:#F £l A
B o

Then, according to the performance requirements of permeable
asphalt mixture, asphalt varieties should be selected, not limited
to high-viscosity modified asphalt, and the economic conditions,
production conditions and mineral conditions of the project
should be considered comprehensively.



+ INEIEFHIEE
Selection of asphalt index
« XM TEMEEHE A RANEiER, EPTREYIRELLEM
BEfEESIE,
For high viscosity modified asphalt, standard index can be used,

in which zero-shear rate viscosity is more reasonable than
capillary viscosity.

« XMTEAMKENE, EEFRE. FIE

For other modified asphalt, attention should be paid to toughness
and tenacity.



* /}—E/tb 7H ‘—\_‘LIE

Verification of asphalt mixture performance

« BRI AERRLDMEEES SN, ENMIAAERO. AXIF
iﬁﬁ* W&EW%E?QA%Lﬂ%E;ﬁLOAX

In addition to several performance parameters in the
specification, it is recommended to test the torsional shear
performance of permeable asphalt mixtures at road
intersections, bus stops and other sections with relatively
complex forces.

v ZISSKPRESE RS EARA, AR ARIBNK & 1R 7K SR
i, KRS Bk Lo
In order to simulate the water-saturated and compressive
condition of permeable asphalt pavement, the MIST (Moisture
Induced Sensitivity Test) can be used to evaluate the water
sensitivity of the asphalt mixture.

"1




» ARV E MRS
Alternative modified asphalt
« BIRIME
Rubber asphalt
« EAMMIHE: SBS+SBR, SBS+EVA, SBR+PEZ

Composite modified asphalt, such as
SBS+SBR,SBS+EVA,SBR+PE,etc.

x WINRARIME: SBS (SBR) +#lEHE IS
Adding natural asphalt: SBS(SBR)+Lake asphalt or Rock
asphalt

« ERIEZITERERMSIERBARIE T, tRAISRASBS/HM
A48, BARRIEAHIEH.
On the premise of guaranteeing the design porosity and
permeability coefficient, the combination of fiber and SBS can

be used to improve the viscosity of asphalt, but the cellulose
fiber should be used cautiously.




1BIKINE B E S S RIRVIEEE
Selection of asphalt binder for permeable asphalt pavement

) =3 BERI2ERY EFHEER
Structure layer Mixture type /Recommended asphalt
type
EAGHEE  HBXE/light OGFC-5, OGFC-10, BfhEMMims, 4%t
E traffic OGFC-13 s, SBS+XRFRiHE/High
/Permeable viscosity asphalt, composite
asphalt modified asphalt,
surface SBS+natural asphalt
course EXIE OGFC-13, OGFC-16 ki akiiiE/High
/heavy traffic viscosity asphalt

1B 7K & & &/ Permeable ATPB-25 ERihE, ERIIE+XRA
asphalt base e, SBSK4;/hE/Base

asphalt, base
asphalt+natural asphalt, SBS
modified asphalt
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#7518, /conclusions

S, MR ELn

Permeable asphalt pavement should be based on the actual
engineering situation to determine the performance parameters of the
mixture, so as to put forward the technical requirements of asphalt.

ERTIER NS ZEXACEEFESHEE B NSRRI T, B
AU B £ i 2K

In the conservative case, high viscosity modified asphalt or high
viscosity particles can be selected according to relevant specifications,
but must meet the production and construction requirements.

HTRARMUCIEOTE, THTELON, R HE
Rk RS Bl BRI RRAN,

For projects with good technical foundation, optimization design can be
carried out, and different modified asphalt can be compared and
selected to determine the economic, practical, durable, green and
recyclable asphalt binder.

S R R SRR LIS AR &
A gl = Ll
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