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@) 1. China Road Network

(1)Some facts :Total length of road:3.7 million km

Expressway,
60300

1st Class,

54200
non—-class,

951600

2 nd Class,
285200

\\\¥3 rd Class,

374200

e i)

km

4 th class,

2004600 By the end of 2008




@) 1. China Road Network

1.99 million km have pavement.

Surface

Dressing,
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@) 1. China Road Network
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(2)Expressway network

By the end of 2008, the total length of
expressway has reached 60,000 km, the
second largest right after US.

About 80% of expressway has asphalt
pavement, 20% has concrete pavement.
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@) 1. China Road Network

The development of expressway in China
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@) 1. China Road Network

g

China has been the biggest road
construction market in the past 2

dacades, and it will continue.
e New construction
e Maintenance

s.Reconstruction and improvement
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@ 2. Asphalt Pavement Recycling
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With more and more roads getting into
reconstruction, and concept of sustainable
development being widely accepted,

Recycling has been becoming one of the

hottest topics.
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C 2~ Asphalt Pavement Recycling

We began to use asphalt pavement recycling

as early as 1980s in China. Asphalt recycling

began booming from 2000 in China.
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@ 2. Asphalt Pavement Recycling
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The ministry level asphalt pavement
recycling specifications, drafted by a team
led by RIOH, was enacted by MOT on July 1,
2008. It gives a great push to the use of

recycling.
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Asphalt Recycling
Hot Cold
Recycling (In Plant) Recycling (In Plant)

Hot In Place Cold In Place
Recycling Recycling




@ 2. Asphalt Pavement Recycling
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(1) Hot-In-Place Recycling

Hot-In-Place Recycling began to be used in
China from 1990s, it has seen a rapid

Increasing.
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@ 2. Asphalt Pavement Recycling
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(1) Hot-In-Place Recycling
More than 7 million m?2 HIPR has been done.

The specifications define HIPR as a

preventive maintenance tech.
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g

(1) Hot-In-Place Recycling

About 11 sets of HIPR machines, made by
WIRTGEN, NIGATA, KALOTTIKONE, MATEC
are working in China. Realizing that HIPR is a
promising tech, Some local machinery

companies have developed HIPR machines.
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Quality Contral

Items Frequency Requirement Test
methods
Rejuvenator At any Meet the design Every
content time day
Compaction 1~2 94% of maximum | T0924,
ratio times/day | theoretical density | JTG F40-
2004
Paving At any >120C
temperature time




Items Frequency | Requirement Test
methods
width (mm) Once /100m >designed T0911
width
Depth (mm) At any +5 T0912
time
Overlay depth | Atany +3 T0912
(mm) time
Unevenness At any <3 T0931
(mm) time
Unevenness at | At any <3 =XBER
longitudinal joint | time
(mm)
“Unevenness at | At any <3 =XKER
transverse joint | time
(mm)
appearance At any RHEFE=Z | Eyeballing
time SE, THHER
B RIR.
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@ 2. Asphalt Pavement Recycling
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(2) Hot Recycling (In Plant)

The consumption of Hot Recycling (In Plant)
IS relatively small for the time being. But we

are sure that this will have the biggest share.
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Hot recycling on GF EXxp.

Pavement structure

4cm SMA-13 with PMB

bcm AC —20 with PMB

Original base layer




Hot Recycling on GF EXxp.
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@ 2. Asphalt Pavement Recycling
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(3) Cold Recycling(In Plant)
Began to be used in recent 5 years. Some
examples:Hu-Ning Exp. , Emulsion; Chang-Jiu

Exp., Emulsion; Xi-Yan Exp., Foamed Asphalt.

About 700km has been paved on expressways.
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Cold Recycling on HN Exp.




Cold Recycling on HN Expressway

PMB,SMA13  4.0cm

PMB,Sup20 8.0cm

Sup25 8.0cm

LSM25 10.0cm

Cold recycling with emulsion
10.0cm

Original semi-rigid base

layer
Graded Gravel 20.0cm

Reclaimed semi-rigid
materials  16.0cm

Milled sei-

rigid base
materials



Cold Recycling on HN Expressway-
Zhenjiang

4cm,PMB,AK-13A

Asphalt layer (15cm) 8cm,SUP20
8cm,SUP20)

Semi-rigid Base Cold recycling with
(15cm ) emulsion (10cm)

Sub-grade Sub-grade



Cold Recycling on Changjiu Exp.

Original
Top asphalt 7 cm
Second asphalt 4cm
3'd asphalt layer 6cm
Semi-rigid base  22cm
Graded gravel 33cm

Afterwards

PMB,AC13 4cm

PMB,AC20 6Ccm

AC20 6Ccm

Cold recycling 10-12cm

Original base 20cm

Original graded gravel




Cold Recycling on Changjiu Exp.




Cold Recycling on



Cold Recycling on Xiyan EXxp.

Original Afterwards
AK-16 4cm AC-13 4cm
AC-20 oCcm AC-20 6Ccm
AC-25 6Ccm Cold recycling, foam 14cm
Semi-rigid base 20cm Original base  20cm

Semi-rigid sub-base 28cm  Original sub-base 28cm







Aqggregate gradation

Cold recycling with emulsion

Seive Percentage passing each seive (%)
(sr:]zne],-> Coarse Medium Fine-A Fine-B
37.5 100
26.5 80-100 100
19 90-100 100
o 60-80 - 90-100 100
9.5 - 60-80 60-80 90-100
4.75 25-60 35-65 45-75 60-80
2.36 15-45 20-50 25-55 35-65
0.3 3-20 3-21 6-25 6-25
0.075 1-7 2-8 2-9 2-10




Aqggregate gradation

Cold recycling with foam

Sl((e\r;ems;ze Percentage passing each sieve (%)
Coarse Medium Fine
37.5 100
26.5 85-100 100
19 - 90-100 100
13.2 60-85 - 90-100
9.5 - 60-85 -
4.75 25-65 35-65 45-75
2.36 30-55 30-55 30-55
0.3 10-30 10-30 10-30
0.075 6-20 6-20 6-20




Requirements for cold recycling mixture with emulsion

Items

requirements

AIr voids

9% ~14%

ITS at 15 'C, MPa

=0.40 (base)

ITS/ = 0.50 (sub-surface)
15°C
ITS_ loss afteg > 75
soaking 24h, %

- e = 5.0 (base/sub-base)
T Marshal stability, kN > 6.0 (sub-surface)
stability/ | Marshal stability

40°C loss after 24h > 75
soaking, %
TSR % =70




Requirements for cold recycling mixture with foam asphalt

Items requirements
. =0.40 (base)
ITS/ ITSat15 ¢, MPa = 0.50 (sub-surface)
15°C
ITS_ loss after > 75
soaking 24h, %
. = 5.0 (base/sub-base)
T Marshal stability, kN > 6.0 (sub-surface)
stability/ | Marshal stability
40°C loss after 24h = 75
soaking, %

TSR %o =70




ggregate gradation for cold recycling stabilized with cement or lime

Sieve size Percentage passing (%)

(mm) 1 2 3
37.5 100 90-100
31.5 100

26.5 90-100 66-100
19 72-89 54-100
9.5 A7-67 39-100

. 75 29-49 50-100 28-84

2.36 17-35 20-70
1.18 14-57
0.6 8-22 17-100 8-47

0.075 0-7 0-30 0-30




Requirements for cold recycling mixture with foam asphalt

Items

Stabling agent

Cement Lime
EXp.
Exp. And Second And Second
] class ) class
first class first
. and and
highway class
below ) below
highway
> "
Moo Base >3~5 |~ 23'5 - = 0.8
MPa > 15~ > 0.5~
L Sub-base | = 1.5~25 ;05 = 0.8 875
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(4) Cold-In-Place Recycling

CIPR is one of the most popular recycling
methods in China. The majority of CIPR in
China used Cement or lime, only recent 5
years foamed asphalt and emulsion began

to be more popular.
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Cold In Place Recycling on Yingda first class

10cm,asphalt overlay
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Performing excellent 4 years after construction




Cold In place recycling on Jingshen

original afterwards

_ creh EEpElt oveey

18cm, asphalt  18cmcoldrecycling,foam

20cm, semi-rigid base

TR

30cm, semi-rigid
sub-base
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Cold recycling on GD320 Zhe-jiang

Original afterwards

10cm,asphalt _ 6cm asphalt overlay _
15cmsemi-rigid base - 17cm foam cold recycle"

20cmsemi-rigid 22cm, cold in place

sub base recycllng Wlth cement









Quality control




Meet the design

15°C ITS (MPa) requirement TO716
ITS loss after Meet the design TO716
24h soaking requirement
(%)
Meet the design Once / day T0709
liprsigl requirement
stability (kN) .
Retained Marshal Meiz E?ieigzign s
stability (%) £
=70
TSR (%) buew /8 T0729
days
Meet the design
Water content requirement At any time T0801
Asphalt content Meet the design Extraction
and aggregate requirement At any time and
gradation sieving
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4. About RIOH

~ sub-
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others 3h 139

31%
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16%

primary
37%
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3% Master

17%
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Research Centers

o Highway Engineering RC
o Traffic safety RC

¢ | TSRC

s Automobile RC

o« Environment RC

& Traffic economy RC

o Logistic RC

: »
e Maintenance management RC




Proven Ground
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Bridge Engineering
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| ?‘ Emission Test
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Collision Test
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"Email: j.Xu@rioh.cn
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