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Abstract

This particular research program is a sub-project of the integrated research of
“Remediation, Reclamation, and Sustainable Use of Lands around Landfill
Sites,” and focuses on implementation of three dimensional geographic
information system (3D GIS) together with application of visualization
techniques. The aims are to help planners to implement scenario modeling,
environmental impact assessment, and compliance with planning policies. This
report is the results of the first year efforts and proposes to apply geographic
information system (GIS) on the environmental diagnosis for selecting the
adequate sites for landfill reclamation to reduce the closure cost, and to reclaim
the lands for other sustainable use. Ten environmental sensitivity map layers
which were established in Taiwan national GIS warehouse were analyzed by
using an environmental impact scoring system to select the potential sites
among a total of 135 operating landfill sites and 177 closed landfill sites. The
results show that about 11% of the operating landfill sites are located
simultaneously at five types of environmental sensitive areas. Two sites were
selected as most adequate for reclaiming not only because of environmental
issues but also in the closeness of urban area and MSW incinerators. These two
landfill sites all reported with several historical problems which verify the

methodology of this particular study.

Keywords: Geographic Information System, Landfill Reclamation,

Environmental Impact, Land Development and Planning
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3" International Conference on Asphalt

(Huiguan Dynasty Hetel, Qingdao, August 6-7, 2009)

AGENDA

Welcome Dinner Buffet Revolving Restaurant at 25
Floor

)

08:30 — 09:30 Opening Ceremony
Welcome and Introduction International Conference

‘Opening Remarks Center
Taking group phomes : 1,
Keynote Speech John D* Angelo, former FHWA

09:30 — 10:00 Coffee break / Visiting exhibition area

SESSION 1 Binder Structures and Tests

Ascfhaltenes in bitumen, what they are[Per Redelius
what they are not (A2)

Bit 11 | and Structural|Li Ji ] p )

10:00— 11:15 Stlat::lrflt; %&mm?(m 3)ruc kL at International Conference

Understanding the Molecular Surface|Susanna Ho Conter

Charges of Asphalt and Clay Particles

‘and Application in the Transportation and

Oil Sands Industries (C109)

o Characterisation of Organic Surfactant on Gmg Liu, M.F.C. van

11:15 - 12:00 Montmen]lomteNanoclaymBeUsedm e Ven

Bitumen (A8)

The Relationship of the MSCR Test to|John D’ Angelo
Rutting (A42)

SESSION 11 WMA & RAP & Aging
Engineering Properties of Bituminous|Jian-Shiuh Chen
Mixtures Blended With Second
Reclaimed Asphalt Pavements (RAP)
|(C105)
= i T 1 f Recycling 100% Jung-Do Huh :
13:30 - 14:45 w&mwgizﬁ;m (12‘%4) i International Conference
The !E:domeltg] Warm Asphalt Technology| Alex Tao e

splied at Low Air Temperature in China
&9?02}

WHA application in Pavement in Beijing |Liying Yang

A Transport Model of Asphait Binder/Charles J. Glover
Oxidation in Pavements (A26)

The mﬂuence of aggregate interaction Gordon Airey
?Rg a{gemg ; o n ageing International Conference
Factors Influencing the Leaching ofiHongmei Cai Center

Asphalt Components
Field Evaluation of PavementManfred Partl
Performance usi Ful]—Scale Mobile
Load Simulator at rland

15:15 - 16:45
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Aug 7, 2009 (Friday)_

SESSION 11

Pavement Performence

08:30 — 09:45

10:15 — 12:00

Binzhou Perpetual Pavement Test Road:
Dynamic Response of Pavement Under
Very Heavy Loads (A36)

Gerald Huber

Evaluation of Hot Mix Asphalt Stiffness|
Modulus Variation in Pavement
Structures for Use in MEPDG Using the
Informationa from Shandong Province

Roads(A39)

Geoffrey M. Rowe

International Conference
Center

Evaluation of Resilient Moduli of
Pavement Layers at an Instrumented
Section on 1-35 in Oklahoma (A28)

Musharraf Zaman

(*) Cal;brauon Fromdures Fm- tl:u:

Comparison of Performance of Asphalt
Mixtures Containing Polymer Modifiers
(CR0)

Jafar Rahmani

Study on Anti-icing Performance of
Pavement with Granular Crumb Rubber
Asphalt Mixture(C74)

Chunxiu Zhou

International Conference
Center

Morphology Of Asphalt Mixture
Rheological Master Curves (C76)vvvy

Guilian ZOU

Investigating the Self Healing Capability

J. Qiu, M.F.C. van de

of Bituminous Binders (Asai Ven

SESSION IV Modelling

13:30 - 15:00

15:15 = 16:45

Discrete Element Modelling of
Monotonic Compression Tests in an
Idealised Asphalt Mixture (A37)

Andrew Collop

Optimal Bitumen-Aggregate Ratio Select
Method of HMA Based on Closest
Compaet Condition

Xudong Wang

International Conference

|and Stone Skeleton to the Remstance

Contribution of the Bltum:naus Mortar,

to Pemanem Deformation in Asphalt
M:x!urﬁ (C15)

AA.A, Molenaar

Center

'Unravelling Porous Asphalt Concrete,
towards a mechanistic material design
tool(A3031

Comparison of Small and Laerge Scale
Wheel Tracking Devices

M. Huurman

James R. Grenfell

A novel potential flame-retarded
bitumen:nanoclay modified bitumen

Shaopeng Wu

Performance Modeling of Porous
Asphalt Conerete Using Artificial
Intelligence(C36) '

AALA, Molenaar

International Conference
Center

Predict In-Service Fatigue Life of]
Flexible Pavmems Bawd on Accelerated

Runhua Guo, Xiaoping
Lin
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Aug 9.2009 (Sunday)

Highway Inspection (50 people)

08:00 Getting on bus at entrance of Huiquan Hotel.

08:00-11:30 Qingdao urban field — Jiging Expressway — Tongsan Expressway — Jiging 2# Expressway
11:30 Huangdao beach tourism

12:30  Lunch-at Huangdao.

13:30 Ferry back to Qingdao, visting Qingdao by bus. Donghai Road, a street sculpture, May 4th Square,

Music Square and watch the country's largest steel sculpture "wind in May." overlooking the 2008

Olympic sailing venue, the eastern part of the new district, the new city government building,

feeling the rapid development of the Olympic city. Visiting the BA DA Guan Expo, visit the most

beautiful beach in Qingdao, feeling the charming seaside landscape! Shopping time or return to
hotel.
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Hot Mix Asphalt Recycling
Experiences in Taiwan
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Chui-Te Chiu
Professor, Department of Civil Engineering
Chung Hua University, Taiwan
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Backgrounds  Taiwan Highwag

v 23046’N 121°0’E; Marine

v Mostly mountainous (75%) in
the east and gently sloping
plains(25%) in the west.
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Road Length in Taiwan

v Total road length approx. 38,000km, 56%
highways, road density 1,100m/km?

As in 2003, Unit: Km

Highways
Total Sum Freeways | Provincial | County | Country | Special City
Highways | Roads | Roads Roads Streets
37,342 20,947 | 872 4,621 3,426 11,613 415 16,395

v Asphalt pavements are used on more than 95% of
highways.

v Annual consumption of HMA: 13 million metric t0131s.
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Pavement Structure in Taiwan

Freeway Expressway PI‘OVinCial County Road
Highway
| 1.5ecmOGEC 10cm
| 10cmDGAC FDGAC %Oéi%m =
CDGAC
20cmBTB
. 30~45cmGB 15~30cmGB
30cmGB
20cmGB
CBR>85%
Subgrade Subgrade Subgrade Subgrade
CBR>15% CBR>15% CBR>15% CBR>15%
Asphalt binder: Typical Pen85/100 (AC-10), some AC-20
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Maintenance Works

v Freeway: mostly OGFC functional distress, every 4
o6 year, mill & repave SemDGAC+1.5emOGFC.

v County roads: 5 cm overlay in rural area, mill &
repave ScmDGAC in urban area, typically sustain for
4 to 6 years.

5



' ® @& e
International Workshop, APE, Qingdao, China, August 8, 2009

Typical Mill & Repave Works

....
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Hot Mix Recycling in Taiwan

v Trials in 1998, Central Plant Hot Mix Recycling

_—-)_rg_}‘!ljﬂelg_ u =

v In-Place Recycling was not adopted in
consideration of air quality in urban area, road
width, manholes, and strong hot mix industries.
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Manholes on pavements







il International Workshop, APE, QﬂlMﬂl@d, Aggust 8, Z{ 09
/ Heat Transfer in Pugmill?

Banned 1n consideration of quality.

Raise temperature of new aggregate

10
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* Typical Hot Mix Recycling Plant
iIn Taiwan

1 Exhaust stack

Parallel Flow RAP Dryer 4/|‘L‘_L
with U-turn burner =

_______________

Crushed and
Screen s

RAP Stora

- AL
O

| s—

{ T Cold Feeder

Burner

RAP temperature around120°C
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Parallel flow RAP dryer With U turn burner

12
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Add RAP dryer on Batch Plant

13
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~ Typical Hot Mix Recycling Plant
In Taiwan

= U i —
\ & 4 &
— T 7 E:
Parallel flow RAP dryer |

With pull-back burner

14
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Add RAP dryer on Batch Plant

15
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Typical Hot Mix Recycling Plant

in Talwan i
Parallel flow RAP ---—-mmme- ____________ \/
dyer __imv— =
With pull back
burner i
N

Batch plant with dryer % |

drum screening \ \VAVAW/

system % =\

16



a & e
International Workshop, APE, Qingdao, China, August 8, 2009

17



International Workshop, APE, Qingdao, China, Aégust 8 2009

= Special Conditions for Recycling HMA

JRequiring RAP dryer and the plant need to be accredited.
J Maximum RAP%: 40%

/ Check recovered viscosity to
assure the same quality as
virgin HMA

J Set mandate for recycling.
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— e
=

~up 1alwan Highway Bureau

Added provisions for recycled HMA 1n Technical
Specifications

JRAP%<4O% » AC% of RAP >3.8%(3.0%), Pen. of
recovered binder of RAP >20.

J No particular rejuvenator 1s required as long as the
target viscosity 1s specified and verified in mix
design.

/ The viscosity of recovered binder 1s checked every
2,000 metric ton to be within 35% of target viscosity

specified in mix design.
19
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=» gradation [T>| Virgin aggregate gradation [
Y |Rrap
RAP =(Clean) — Storage l
|| Asphalt | Adjust __, | Determine
1 content RAP virgin asphalt
N Crush & content (AC-10)
oo = 20% content &
- Recovered Or 40% aggregate blend
viscosity = 1 ‘
Product check
P Storage Y Gradation e
for backfilling <———<>100,000 Asphalt content
Viscosity of
l N recovered binder
Flowchart of Y
. >50,000 >
Quality Control
IN

20



Tests for quality check

Relux

. _mjp Gradation
Extraction Agato : :
s Asphalt content  Y1Scosity

-

Ash content

-

Sampling =)

Iﬁ] Solution =% i =
Centrifuge i //j

extraction <

Rotovapor
revovery 21

of ash

 International Workshop, APE, Qingdao, China, August 8 2009 i
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Relux Extraction Centrifuge extraction of ash
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Hot Mix Recycling is a successful program in Taiwan

New Construction
Year | Recycled HMA (M®) | PCC goal % Actual %
2002 25,244 >10% 47%
2003 18,707 >20% 33%
2004 195,009 >30% 41%
Maintenance Work
2002 126,644 >20% 43%
2003 615,070 >30% 53%
2004 1,712,527 >40% 69%

Source: == i
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1994 1996 1998 2000 2002 2004 2006
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24



' ® @& e
International Workshop, APE, Qingdao, China, August 8, 2009

Hot Mix Asphalt PIants |n Taiwan

- Taipei County (12)
i Taoyuan County (10}—¥

Hsinchu City (1)
Hsinchu County (4)
Miaoli County (11

Taichung county (9
Taichung City (1) -

Changhua County (7
Nantou County (5)

. T ey
ity '1-.

i

Kinmen county (2) &%

g

() ‘F}'Yunlm County (12)
.Chlay1 County (8)—p=

S
-

7]

+ ¥ o T ._ |
" Tainan County (1 33—t Al
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How hard 15 our RAP?

Year |No. of Test |No. of Pen. <20

2003 82 6 (7%)

2004 66 13 (19%)

2005 56 15 (27%)

2006 35 10 (29%)
Getting harder.

—fa—

Source: . Material Lab of THB %
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Histogram of viscosities of recovered binder from recycled
HMA products sampled by THB, 2003~2006 ( n=722 )
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There 1s a ncessity to
specify the target
viscosity range to reduce
the variations.
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Payfactor Proposed by Taiwan Highway Bureau, 2007
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Conclusions

v In ten years, Taiwan is very sucessful in hot mix
recycling.

v Future development will focus on sound integration
of pavement management system, beneficial use of
other waste materials, and innovative procuring

Proccesscs.
29
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Beneficial Use of Waste Materials

Residual soil ' 4‘:‘; ,_ o :
C & D Waste
MsSwW  ITBA
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Asphalt Rubber Trials in Taiwan
Home Made AR Blender







