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Backgrounds of the application of porous asphalt in Jiangsu
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Backgrounds of the application of porous asphalt in Jiangsu
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porous asphalt in Jiangsu

HEKih S REM S 5/Backgrounds of the application

AnaHkKFIETBEARMERTZTIEHL (2005~2017)
Statistics of the application of porous asphalt in Jiangsu(2005-2017)
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B CIRXH/Outline
—. HKhBiEEEAPEEmIEPRLNE

Application of porous asphalt as Expressway
pavement overlay

>  |HEBETERES ST

multi-dimensional evaluation of existing pavement
> BB Rt

optimization of waterproofing layer design
> HEKZREFLERT

retrofit of existing pavement drainage system
> DEEBLRERA
cold joint technology between lanes

- > REEHIFREA
new quality control technology
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|BES i TEEESE YEE1E( / multi-dimensional evaluation of existing pavement

ARG REERE RN ERIS KIS EaE=R, BERIREZE HERZLER24/the
primary surface issues related to performance: rutting and friction loss; the primary pavement
distress issues: transverse cracking and patches;

T

TR IRHANEE . Ei 52942, /in Jiangsu the main expressway distress: rutting and cracking
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‘— |EE§E’|' AB 2 Ei:Hﬁ/multi-dimensional evaluation of existing pavement

ﬁ%t?if P4 77 1% /Evaluation method PR 85 findex PEM 4 B /performances

ERORE . TR

MMLS3 I i 2% i 56 /MMLS3 /Rutting depth,
APT ermanent deformation \ o .

i e PR R IR A 1/

BRI . AR/ (high temperature
A I

s ) f
4 8 R R/ Rutting depth, performance)
ZE8 [rutting Full depth rutting test permanent deformation
rate

ERRA (BERERL. &
T, KRR / T Bh A € ZERER Y/
Rutting type(wearing, rutting types(auxiliary

A T T 2 SR A/

Rutting profiler

densification, plastic test method)
flow)
BS 25\ 55 / BE AL/ e
IDT IDT cracking resistance

. . L5 R VR FE A HMegFoM GR4aM. I s | e B 2% S
Aik/cracking G DR T L DA e e ccs
cracking extension cracking types(thermal,
measurement(coring or 3D GPR) fatigue, reflection)
BT = KIEbnilde/ PN, AL, S SR EARH AL
Property measurements on /penetration, softening  JZ 25 /R, F B

(auxiliary test for
cracking types evaluation)

gg@?ﬁh:nﬁaﬁ extracted asphalt pint, Ductility 43 BT B ARG 2 ekl /
fatiggu eg B E R ARG WA, FORIRIEL aging, fatigue(auxiliary 2q
/Quantitative Extraction of Bitumen-Aggregate Ratio, test for distress ¥ o1

Acnhalt Rinder Aaoorecate ocradation diacnoctic)



r. |EEg E 5@ r_isﬁﬁlmulti-dimensional evaluation of existing pavement

B MMLS3IMENEGXYE/ MMLS3 APT
B EEOHEERAe150mm, EE—RA ELHEEREE, /
the diameter of the cored sample ¢@150mm, core depth usually equivalent to the

depth of top surface and middle surface layer combined

B OUEINER0DRESIEOEERIRE, FTEEER, &R AREENS R
7. / measure the rutting depth and the deformation rate with 200,000 wheel passes

to envalute the high temp. performance

@Q AR LR LR IERUBMARL T

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD



r. |Eﬂ§ﬁ'ﬁﬁgg?ﬁ.§ﬁz1ﬁ/muIti-dimensional evaluation of existing pavement

B MMLS3MmEINEIIE/ MMLS3 APT
m {I0IRE65°CKA, MNEERT200:Rk/h, INEECESER0.7MPa, /
sample conditioning(65°C water), loading rate 7200 passes/h, tire pressure 0.7MPa

m EERMRECE, RER. RERL THRE. NaEEF

core location: deep rutting site, light rutting site, driving lane, emergency lane, etc.

——Lk175+0001T k190+0007

0 50000 100000 150000 200000
JUER7E

O nipdeniapaunnss

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD




|Eﬂgﬁ IE 5@ r-isﬁﬁlmulti-dimensional evaluation of existing

pavement

B £EXFERIE/full depth rutting test
B KESHERIE300mm, EE—RA P TEERREE.

the diameter of the cored sample 300mm, core depth usually equivalent to the depth of

the top surface, middle and bottom surface layer combined
B NEERECHERERAREEFHRETIRE, —REFRIETRERTEESINE72hLL

k. loading till the failure of the sample or when the rutting becomes stable, usually

it takes more than 73-h continuous loading

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD

@ LR L% IERURMARL T



Eislz{ﬁ/multi-dimensional evaluation of existing pavement

B £EXFEHEAIE/full depth rutting test
m fI0IRRE65°C, NINEESR2520)%/h, NiE#ESEMEER0.7MPa ,

sample conditioning(65°C water), loading rate 2520 passes/h, tire pressure 0.7MPa
m EUERMECH, RERL RER 1TFE. NRFES.

core location: deep rutting site, light rutting site, driving lane, emergency lane, etc.
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Deformation for driving and emergency lanes after different loading time
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|} |Eﬁﬁ'f*ﬁg§zﬁ_r§i¥1ﬁ/muIti-dimensional evaluation of existing pavement

B EMEEECREIE/transverse rutting profiling

B RARJTG E60-2008FRT 0973-20085K A3l ek X Bl tsatii R T E.,
using transverse rutting profiling device or a straightedge based on T 0973-2008 in

the Chinese standard JTG E60-2008
B EEATRRBEECENNRNE.
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‘ . |Eﬂ§ﬁ'|'$ﬁﬁ§g Eiilz{ﬁ/multi-dimensional evaluation of existing pavement

B EENHIG/IDT
B EECHEERAE100mm, EEAL . TEENEEEE.
the diameter of the cored sample @ 100mm, core depth usually equivalent to the depth

of THE top surface, middle and bottom surface layer combined
B XIEEE15°C, MIEGEZRS50mm/min, /test temperature 15°C, loading rate 50mm/min

@ LR L% IERURMARL T
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r. |Eﬂgﬁ'liﬁgggﬁ.gﬁz1ﬁ/muIti-dimensional evaluation of existing pavement

B ZUEREIIZEE/field survey for cracking distress

B EREIZALEE, FitRERS. KRB KEFEE, AtEaERE RERFE,
Walking surveys for the mileposts where cracking is located, cracking types, length,

spacing, crack penetration depth, etc.

SEGHZ, MRZEEISN. /take cores or excavate to observe the cracking penetration

@ AR LR LR IERUBMARL T
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r. IR 1EBESE Y 1E(fY/ multi-dimensional evaluation of existing pavement

m PR ERIAGN/3D GPR
B FA=SEAXIRESEH TR, T ERERE EENRE.,
3D GPR scan for the scope and depth of cracking
B RIERERBIE, JRREDNESRIE. REFAENRIIRE=LEK,
Based on the mechanism of initiation, cracking classified as fatigue, thermal and

reflection cracking
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B CIRXH/Outline
—. HEKihSiEEEAPREESHLERME

Application of porous asphalt as Expressway
pavement overlay

|BESETERE S YERE T

multi-dimensional evaluation of existing pavement
Br7kEE EIGR T
optimization of waterproofing layer design

HEkR2FeLER T

retrofit of existing pavement drainage system

PEEBLSEERA

cold joint technology between lanes

FREEFIFRIEEA

new quality control technology
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— Bh7KEREE B8t/ optimization of waterproofing layer design

B |HERINsEHEK B IR EbhKFYES J=/waterproofing layer for porous asphalt overlay

B MHSEaHE, WSBSHEIEEAHE. BRhSHaHES
chip seal using modified asphalt, eg. SBS, Rubber asphalt

B RS, WSBSHEUMER (LSS, Polymer-Modified Asphalt Emulsions. eg. SBS

B1i 7K A 45 |2 2578 /waterproofing layer type

SBS i EFLA I T SBS I H A R BRI E WA £
SBS modified asphalt SBS modified bitumen chip  Rubber modified bitumen
emulsion seals chip seals
T #0.4kg/m? T E1.2kg/m? T #1.5kg/m?
asphalt usage 0.4kg/m? asphalt usage 1.2kg/m? asphalt usage 1.5kg/m?
W f R 4£5-10mm WA R 425-10mm
agg. size 5-10mm agg. size 5-10mm
A AT T A1 60% A AT T A 60%
chip spray area 60% chip spray area 60%
JZIAIBLEY SR (MPa) 0.454 0.600 0.654
Shear bond strength
JZIABTh R EE (MPa) 0.252 0.339 0.442

Tensile bond strength

@ B R 25 LAERULMARL T
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r. BhKFREE BT/ optimization of waterproofing layer design

B |HEINsEHEKh B EERh/KELYE =/waterproofing layer for porous asphalt overlay
m WEHSEAEER, WSBSKHIEHEHAHE. BERISHAHES.

chip seal using modified asphalt, eg. SBS, Rubber asphalt
B MF RS, WSBSHUIERLLmEZE. Polymer-Modified Asphalt Emulsions. eg. SBS

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD
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‘} Bh7KELEE B8t/ optimization of waterproofing layer design

B XE/KIHEREfGLSE/bonding layer for double-layer porous asphalt
B MRS, WISBSEUERLLIEES. /Polymer-Modified Asphalt Emulsions. eg. SBS

B EHRIEREAEEINRE, WIRARIFINEEFRSS, /adequate bonding and vertical
permeablllty
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B CIRXH/Outline

—. HpEKhSEEEXPRESEETIEPRIMA
Application of porous asphalt as Expressway
pavement overlay

|RESE ERES HEE 1T

multi-dimensional evaluation of existing pavement
FRkFR G E IR
optimization of waterproofing layer design

HEKRFLER T

retrofit of existing pavement drainage system

PEERETEERA

cold joint technology between lanes

FREfEHIFRA

new quality control technology
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r. HEEK EZRBUE 171/ retrofit of existing pavement drainage

system

] E%\Eié*;ﬁrlﬂjBﬂﬂ(ﬂﬁiﬁ/modification for the transverse drainage of the emergency lane

BRI, TiATRIED

4. \\l\

IR

RETE, SLHHRIRERISE

ZFiEpRsKialR, Variable milling anng the width of the emergency lane
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~ HEIK ZR0E 11T /retrofit of existing pavement drainage system

B FE/KiRER/N/ Permmark Technology
B TERAIREAEERKIISR, rURE SR RE KR E R EHEKRER.

conventional marking can reduce the permeability of pavement while dotted or

floccus marking can keep the permeability

Qg, LR L% IERURMARL T
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|} HEEK Z R &1 1T/ retrofit of existing pavement drainage system

B REAEKEFRGE retrofit of bridge deck drainage system

R (1) FARGENEREEMKFL, /use the transverse and vertical inlet of the
existing deck

:“_\\ . V f‘-ﬂ‘%ﬁ;f’a% %
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l] HEEKZ R &1 1T/ retrofit of existing pavement drainage system

B REHEK RS BGE retrofit of bridge deck drainage system
B (2) BkmgaiEiE+TFL/boring at the location of the bridge joint

-~
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l] HEKZ R BUEIR LT/ retrofit of existing pavement drainage system

B |[[URERHEK R Fecdus/ retrofit of slope drainage system
B BEIERMRENRS/KESEDKO, STHIURERHEK,

m |ongitudinal gutter + transverse discharge
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slope drainage longitudinal gutter transverse discharge
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B CiRKH/Outline
—. HEKihSiEEEAPREESHLERME

Application of porous asphalt as Expressway
pavement overlay

|RESE ERES 4ERE 1T

multi-dimensional evaluation of existing pavement
BrkHEEMIT
optimization of waterproofing layer design

HEkRFEeERT

retrofit of existing pavement drainage system

PEFIEELIEERAN

cold joint technology between lanes

FREEFIFRIEEA

new quality control technology

@ R A2 LERUBHARL T
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| ] P EIEE L, 21EEE AR/ cold joint technology between lanes

B FEERERET, ZNRAZ OISR, Z8uh. IRSXSMEREL, ENENS
D1, 2 pavers for regular road section construction, 3 for special sections, eg. toll

gate, service area;
B ENCRAREER U THEZKIRSESE. hot joint construction suggested

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD
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r. PEENE L S1ESERI AR/ cold joint technology between lanes

B WFHEEL, SNSEROFEREL, SENRREE,
B FERRASEENE, MIERERDERRRIR T, BRFEmANE.

For constructions with unavoidable cold joint diffusible resin is suggested as the joint

bonding material

@ AR LR LR IERUBMARL T
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r. PEENELS1ESERI AR/ cold joint technology between lanes

T hERL, BINERSEFERL, SEMNESEE,
FERCRAZEENE, RIHZEREDEGRIRHR T, BRFEALE.

For constructions with unavoidable cold joint, diffusible resin is suggested as the joint bonding

material

m %% mRyj%

notched unotched

m % mRyj%

notched notched

e

P
(== SO RN s L e

B hignfE (MPa)

j : \ :
' P 2 JEE
g & g &
tensile strength of diffusible bending strength diffusible
resin resin
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iCIRAR9/Outline
—. HEKhsBEEEAPEZEEaLERNMA

Application of porous asphalt as Expressway
pavement overlay

|BESETERE S YERE T

multi-dimensional evaluation of existing pavement
PRk E EIGR T
optimization of waterproofing layer design

HEKRFELER T

retrofit of existing pavement drainage system

PEE L RERA

cold joint technology between lanes

REEHIFRA

new quality control technology

@ i R 2% IAAUR M AL T
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r. GEIEFIFIEAR/new quality control technology

B SR ERIIHVAEEL T Z/High viscosity admixture(HVA) dropping approach
B (1) A (manual dropping); (2) #liIE(mechanical dropping; (3) T

1l (storage bin dropping)
B HVAKRHECIIBRE, BES. (high precision, automatic dropping of HVA)

manual dropping mechanical storage bin
dropping dropping

@ AR LS LEAUIARS T
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r. GEIEFIFIEAR/new quality control technology

B N5+ IR HEATEELZ (Steel Wheels+Rubber Tires)

B BUERCRENEEENTR AR AR, BPKISERESEEHRMER, B85 €
BEENRTIAME. kneading effect to increase the point-point contact for coarse agg.

and increase the resistance of raveling and durability

D) i ddus LAAUMAARL T

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD




I] GEEFIFIEAR/new quality control technology

B PEEEEE RN IERIAN/Intelligent compaction

B SR BYREERES, ISKEMEEE. (temperature sensor to collect the
compaction temperature automatically)

B SBERE: BEREFMBERSE, ISXKEREREEFREIEEL. (via temperature and
displacement sensors to monitor the compaction temperatures and compaction

passes)

MAINTENANCE TECHNOLOGY CO.LTD
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r. GEiEHIFIEAR/new quality control technology

B HeKhEEREEUFTR/new testing techniques for porous asphalt
B (1) E=xZE{Y/Vacuum packing machine
SRRRIEAELE, AU EHRETF OFLBEXS BRI N, ERGASIRRIENR.

Compared with the volumetric method, vacuum plastic wrapped sample can reduce the

effect of open voids on the true air content.

@ AR LR LR IERUBMARL T

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD



r. GEIEFIFiEA/new quality control technology

B HEKTSEREANETRA/new testing techniques for porous asphalt

B (2) BBFEK{X/ electronic permeability instrument
HEKhBBEZHEA00mMIKFER4sAA, BEEKNEZARTKA,; BFEKUEMCRE

KRB, EERENNERM, / 4s for 400ml water permeated conventional instrument is more

dependent on operators;

Electronic permeability ft .
instrument software Interrace

@ A 25 LA RUS M AR
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B CIRXH/Outline

=. HEKhSEBEFFPRA

Techniques of porous asphalt maintenance

HEKh S IBEF

vacuuming porous asphalt

SHE

fog seals

REFEBEERE

porous ultra thin bonded wearing course

[ HRBE

hot central plant recycling

@ R A 2% IHRURHARL T
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r. HEZK I E i mE;;BFL/vacuuming porous asphalt

B HEKIDBIREEEBEFLE/porous asphalt cleaning vehicle
B EIERSSEK, FEHRWEEERERIRE, RDFR
High-pressure water jetting, cleaning and collecting the dust, sand and debris inside

the pavement

MAINTENANCE TECHNOLOGY CO.LTD
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B CIRXH/Outline

—. HEKhSBESFFPRA

Techniques of porous asphalt maintenance

HEKih B EisFL
vacuuming porous asphalt
EHE

fog seals

N
REEEEERE

porous ultra thin bonded wearing course

[ HRBE

hot central plant recycling

@ i Rk a5 LARUBM AL T
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»

r. £132/fog seal

B AR-FLEEIETE/rejuvenate-bonding type fog seal

B RRE-AEREHE (RI+CEM) RIS EENREARRZWHS, hEEMHCEMuEEIE
tNPEIRERE, 1ERfEERITIEE.
reduction-bonding type fog seal (RJ+CEM): RJ component for rejuvenate asphalt and

CEM for increase the asphalt film thickness

JIANGSU EXPRESSWAY ENGINEERING MAINTENANCE TECHNOLOGY C0.LTD
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»

r. =3JE/fog seal

B RR-#LERVESTE/rejuvenate-bonding type fog seal

B RRE-EREHR (RI+CEM) RIS EEINRENRREWHT, hEEMECEMBEEIE
tNHEIRERE, 1EEfREERIIIEE.
reduction-bonding type fog seal (RJ+CEM): RJ component for rejuvenate asphalt and

CEM for increase the asphalt film thickness and bonding

TECHNOLOGY (0.LTD
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l] =1J=/fog seal

b

B AR-FLEEIETE/rejuvenate-bonding type fog seal
FRIP R [RERERITUBEE NFNIZ7KBE NN A K (BER AR ETF(EFR <25%, ZKAREF
EE<20%), limited effect of fog seal on skid resistance and permeability, decrease of

skid resistance<25%, permeability coefficient<20%)

120 - 3 P
T ——EhN wEnE = iffiE W
100 4000
~ 3500
80 - £
3000
= 15‘2500
~ 2000 - 0
= R 1500 -
= 2 1000
500 -

-~
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»

g =t E/fog seal

B REEREIETIE/surface strengthening fog seal
BBt isEf T HPKSERE, BRERFFNERN, TERTRK. SHESFHEK.

diffusible resin on porous asphalt pavement surface, mainly used on steep slope and

curved road section.

% LR L% IERURMARL T
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B CIRXH/Outline

=. HEKhSEBEFFPRA

Techniques of porous asphalt maintenance

HEKih S ismEiEFL
vacuuming porous asphalt
EHE

fog seals

N
AZEEERE

porous ultra thin bonded wearing course

[ HRBE

hot central plant recycling

@ R A 2% IHRURHARL T
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. A PEEE EEFE R/ porous ultra thin bonded wearing course

B RS2 /background

m E T OAPKRESEE, SROTBIEFRPRRMEFRIR Z BRI RPN,
Porous asphalt in Jiangsu are at different ages, lacking a transitional maintenance

technique besides preventive maintenance and rehabilitation.

B THERERARHEASFEIER, IHESHUKEESEERNIIEE, KEIHEK. fus. #
IBEXER, EHIRBXNZINEEETBIEHEEEN, EXKIARNEERFR, mbe5nRE
HRF=IFBAS, porous ultra thin bonded wearing course can keep the existing
pavement permeable , skid-resistance and noise reducing and for later maintenance

the thin layer can be milled and recycled

Qg’ ik 2% LEAURIARE T
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. A EEEEEFE R/ porous ultra thin bonded wearing course

g =LA Fi&/structure arrangement and function
KAERTIWMIREBZITT=REAT 14%NE A RERHI B REF SRER LS F LM
FIETEEL, BE10mm~25mmiSEENSIRELEA.

10-25mm thin layer (>14% air content)bonded wearing course over existing pavement.

KRB B ERE RIS APorous Ultra-thin wearing Course, {&#RPUC:

PUC-IZE (BRAFRAIZA.75mm, iZITER10mm~15mm) , FERETERECRERER
IEERRIRTUB ERERE

PUC-I type (NMAS4.75mm, design thickness1O0mm~15mm) , used on dense

graded light rutting pavement ;

PUC-IIE (&RARATRRALAR7.5mm, RITEE15mm~20mm) , FERTHUKEERFELE
Z;

PUC-Il type (NMAS4.75mm, design thickness15mm~20mm) , used on lane repair
of porous asphalt ;

PUC-IIIE (RARRTRAARI.5mm, RITEE20mm~25mm) , EERTERECKERHEK
ESEFIEING, FATIRSINEER.

PUC-llItype (NMAS9.5mm, design thickness20mm~25mm) , used on Half width

i
pavement repair of porous asphalt or dense graded pave% ”‘”‘ﬂﬁiﬁﬁ@ﬁﬁ%@ﬁ&’ﬁﬂ
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=. HEKhSEBEFFPRA

Techniques of porous asphalt maintenance

HEKihS BB
vacuuming porous asphalt
EHE

fog seals

N
AEEEEERE

porous ultra thin bonded wearing course

[ HRBE

hot central plant recycling
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a I H#RB&/hot central plant recycling

B ERAPKEESERE (RAP) |, Ko, SEEEtRFM, £/ HABERPKES
Bar.

Use RAP from milled porous asphalt, crushing and mixed with new materials to

produce porous asphalt material.
B RAPEEN30%, EERNHAWFALATREWIE, | HABEHEKIS RSRIINSIAISIR
’Jmﬁ@ﬁ?&%aﬂ’]ﬁ'ﬁkgx

With the addition of 30% RAP, recycled mixture can meet the requirement of the related

specification.
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