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SCHEDULE OF CONFERENCE PROGRAM

© Technical Tour & Social Program . Executive Session L Plenary Session M Mestings N Networking

NOVEMBER 21 » THURSDAY

07:00-08:30 Trinidad4 M IRF ITS Gommittee {Open House)
07:30-08:30 Trinidad 9 IRF Road Safety Committes (Open House)
Exhibition (08:00-17:00)

Bridge Maintenance: Sirategies & Innovations

Connected & Vehicle: Are Our Ready?

P ParnerSeesion S SafoRosdabyDesign T TechnicalSession X Exhibiton W Workshop

08:00-17:00 _Exchibit Hall
NOVEMBER 19 « TUESDAY 00:00-10:30 _Trinidad 3

10:00-11:30 Trinided 3 M General Assembly (By invitation to IRF Members) 08:00-10:30 Trinidad 1

i s Mmoo ARl o 09:00-10:30Trinidlad 6 T53.3: Green Pavements - 2
12:00-17-00 Trinidad 10 M Global Leadership Seminar: Future of Road User Gharging 08-00-10-30 Trinidad 4 T54 3 Road Traffic Crash =
R g S : :
FAURTEOR DRMEY. | A i e 08:00-10:30 Trinidad 5 T56.4: Urban Mobility, Planning & Development
14:00-17:00 Tinidsd§ W Applied Knowlsdge: Roadway Analytics: Making Our Roadweya Safer, Longer

10:30-11:00 Exchibit Hall
11:00-12:30 Trinidad 3
11:00-12:30 Trinidad 2

Lasting, and Less Gongested Break & Refreshmenta in Exhibit Hall

15:00-16:30 Trinided4 M IREF Board of Directors (By invitation to IREF Directors)
17:00-18:00 Trinidad4 M |RF Board of Directora (By invitation to IRF Directors)
X
C

Next Generation Traffic Management |

Road User Charging: From Vision to Application

18:00-19:30 Exhibit Hall Exhibit Open 11:00-12:30 Trinidad 5 Advances in Pavement Preservation Methoda &

18:00-19:30  Exhibit Hall Delegats & Exhibitor Recapfion 11:00-12:30Trinidad 1 Safe Roade by Design: Speed M: t &
11:00-12:30 Trinidad 4 T51.2: Bridge Maintenance Strategies
12:30-14:00 Exhibit Hal Poster Displays

NOVEMBER 20 « WEDNESDAY

07:15-08:15 Trinided@ M IRF Executive Committee Meating (By Invitation Only)

12:30-14:00 Exhibit Hall
14:00-15:30 Trinidad 3

Exhibit Only Houre & Lunch (Exhibit Hall)
Next Generation Traffic Management Il

0B:00-17:00 ExhibitHall X Exhibition (08:00-17:00)
14:00-15:30 Trinidad 1 Safe Roads by Design: Can Big Data Deliver Road Safety?
08:00-08:45 Trinidsd1 L Opening Ceremonies
¥ 5 - 14:00-15:30 Trinidad 6 TS2.1: Asset Management Strategies - 1
08:45-11:15 Trinidad1 L Opening Roundtable: How are Transportation Agencies Adapting their
‘Communication to a Changing Landacape? 14:00-15:30 Trinidad 2 T53.4: Rezilient & Durable Pavements
11:30-13:30  Exhibit Hall Exhibit Only Houra & Lunch (Exhibit Hall) 14:00-15:30 _Trinidad 5 T54.5: Urban Road Safety

12:00-1315 Trinidad 1
12:00-13:15 Trinidad 4

Brnging Change th RTCG Southem Nevads) 14:00-15:30 Trinidad 4
TS4.1: Human Factors in Road Safety 15:30-16:00 Exchibit Hal

T57.1: Advances in Railway and Tunnel Research
Break & Refreshments in Exhibit Hall
Urban Cooling and Gool Pavements (Sirests LA)

12:00-13:15 Trinidad 5
13:30-15:00 Trinidad 5
13:30-15:00 Trinidad 3
13:30-15:00 Trinidad 1
13:30-15:00 Trinidad 6
13:30-15:00 Trinidad 4

T85.1: Traffic Scenario Modeling 16:00-17:15 Trinidad 2

Building Resilient Roada - New & i 16:00-17-30 Trinidad 3

Artificial Intelligence for Highway Design & Management
Safe Roade by Design: Driver Behavior Related to Improved Signe and Markings
T56.1: Smart City Strategies & CAV

Easing Urban Gongestion 16:00-17:30 Trinidad 1

e |m|u|z|[a|a]|a]|a|e|m|[z|(=|[a]e|o|m|m|[z|[a|[a|[a]m]|m|=|=

Safe Roads by Design: Global Activities for Road Safety 16:00-17-30 Trinidad 4

N
P
T
T
E
E
3
T TS51.1: Advences in Bridge Design & Gondition
T T52.3: Pavement Data Collection Systeme
15:00-16-00 ExhibitHall N Break & Refreshments in Exhibit Hall NOVEMEBER 22 » FRIDAY
E
P
T
T
T
3
M
N

16:00-17-30 Trinidad 3 Asset ting Road Decisions

08:00-10:30 Trinidad1 S Safe Roads by Design: National Safe Road Case Studies & Gountermeasures
00:00-10:30 Trinidad 4

16:00-17:30 Trinidad 5 Partner Session: Strengthening the Perceived Value of ITS (with TTS Italia)

T52.2: Aseet Management Strategies - 2
TS53.1: Asphalt Performance

T56.3: Smart City .

Break & Refreshments in Exhibit Hall

16:00-17:30 Trinidad 4
16:00-17:30 Trinidad 6
16:00-17:30  Trinidad 10
16:00-18:00 Trinidad 2
17:30-18:30 Trinidad 3
18:30-22:00 Trinidad 1

TS1.53: Highway Programs

08:00-10:30 Trinidad 6

T53.2: Green Pavements - 1
T54.4: Road Safety Programa &
Safe Roads by Design: Advances in Work Zone Safety 10:30-11:00 Exchibit Hal
IRF Asset Management Committee (Open House) 11:00-12:00 Trinidad 1
‘Gala Dinner & IRF Awarda Cersmony 13:00-16:00

09:00-10:30 Trinidad 5

Closing Plenary Panel: a Vision to 2030

alr|z|A(4]4

Technical Tours
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WEST COAST EXPRESSWAY: BA-DONG-LIAO TO JIU-KUAI-CHOU PROJECT
SINOTECH ENGINEERING CONSULTANTS, LTD. & DIRECTORATE GENERAL OF HIGHWAYS,

MOTC, TAIWAN

est Coast Expressway: Ba-Dong-Liao to Jiu-Kuai
WChou Project is an elevated highway that goes

across an environmental sensitive coastal and wet-
land area in southern Taiwan. The Directorate General of
Highways (DGH), MOTC, studied the environment impacts
thoroughly and concluded the needs of developing compre-
hensive carbon management and environment mitigation in
the phases of planning, design, and construction to com-
bat global warming and carbon emissions. DGH worked
with Sinotech Engineering Consultants Ltd. and proposed a
framework of carbon management and developed strategies
of environment mitigation for the Project.

During construction, DGH and Sinotech set up the invento-
ry boundary, the inter-organization interface, and an on-line
inventory information system. Training sessions and regular
on-site counseling were accommodated for contractors,
subcontractors and suppliers. Suppliers of main materials
including cement, reinforcing bar, asphalt concrete were
requested to conduct carbon inventory for their own prod-
ucts. Moreover, international forum and seminars were hold
to consolidate the local carbon management framework of
roadways. Through true inventory and third-party verifica-
tion, DGH and Sinotech verified the carbon emission estima-
tion and obtained data of engineering materials and roadway
construction activities.

Environment mitigation strategies were developed through-
out the project as well. Environmental monitoring and mitiga-
tion, green design, and low-carbon design were considered.
Green and low-carbon designs included reinforced earth
wall, groundwater infiltration, green belt design, and porous
asphalt concrete pavement. The carbon emissions by differ-
ent design alternatives, such as alignment, substitute materi-
als and structure options, were further analyzed. In addition,
habitat monitoring and corresponding compensations were
put into the design and construction. Underwater cultural
heritage was surveyed thoroughly before construction due

to the project site is considered one of the earliest developed
areas in Taiwan.

The outcome of the Ba-Dong-Liao to Jiu-Kuai-Chou Proj-
ect achieved the first construction project that has acquired
ISO/TS 14067 and PAS 2050 assessment, established car-
bon footprint product category rules (CFP-PCR) of roadways
and bridges, and provided guideline for the framework of
construction carbon management. The carbon emission of
the project reduced 22% of concrete by substituting cement
with fly ash and ground-granulated blast-furnace slag, 88%
of retaining wall by constructing the reinforced earth wall, and
50% of pavement by utilizing porous asphalt concrete pave-
ment. Moreover, detailed unit emissions in main lane, ramp,
pile, foundation, pier and superstructure were disclosed and
capable of serving as great references for future projects.
In summary, the West Coast Expressway: Ba-Dong-Liao to
Jiu-Kuai-Chou Project not only preserved the environmen-
tal sensitive area with multiple environment mitigation strat-
egies, but also engaged the very first carbon management
system for in roadways and bridges in Taiwan.

Yen-Po Chen
Director General of DGH, MOTC, Taiwan

“The Directorate General of Highways (DGH)—a roadway agency of the Ministry of Transportation and Communication is proud to build,
maintain, and connect roadways for motorists in Taiwan. The West Coast Expressway: Ba-Dong-Liao to Jiu-Kuai-Chou Project with joint
efforts of Sinotech Engineering Consultants Ltd. was the first completed project that passed ISO/TS 14067 and PAS 2050 assessments
and utilized the strategies of environment mitigation. Winning the IRF 2019 Global Road Achievement Award in environment mitigation
truly inspires us to endeavor more efforts to implement low-carbon emission and environmental mitigation thinking to future roadways

and other infrastructures.”
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Labbi‘atory Evaluation Of Asphalt Concrete
Bricks Containing Basic Oxygen Furnace Slag
MING-TSE HUNG, SUNN-JER HWANG, YEN-PO CHEN, and YU-MIN SU

—r\— Materials Testing Institute
3? Directorate of General Highways
- e Ministry of Transportation and Communications

Speaker: Mr. Ming-Tse Hung

Section Manager

November 20, 2019

==r Outline

Development of
Asphalt Concrete Brick
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== Introduction

e Background

»Moisture susceptibility is a major issue pertaining
to Hot Mix Asphalt (HMA) pavement. The
moisture can infiltrate and diffuse to the structure
of asphalt mixture.

»The excessive moisture causes degradation of
cohesive strength of asphalt binder and loss of the
adhesion bond between aggregate and binder.

.f A
N % .

== Introduction

e Background (CONT'D)

»As such deterioration progress, it results in
distresses of stripping, cracks, and potholes.

Cracks Large Pothole
(Photo taken by DGH) 3

(Photo from Pavement Interactive)



==F Introduction

e Background (CONT’D)

»In Taiwan, moisture susceptibility is identified as
the primary pavement distress, owing to the hot
and humid climate in summer.

»Monsoon (Plum) rainfalls, typhoons, and thunder
storms provide more than 2000 millimeters in
terms of precipitation every year which worsen
the moisture damages on the roadways.

=5F Introduction

e Background (CONT'D)
»Potholes can be developing rapidly after the

extensive rainfalls.

Pothole due to moisture susceptibility
(Photo taken by DGH)




-~ Introduction

e Background (CONT’D)

f

»
e as

»The emergency patching
tasks are usually applied
quickly by the
contractors.

»However, poor patching

can induce more cracks
and potholes and it

endanger the safety of

Example of poor patching
(Photo taken by DGH)

motorists.

=5F Introduction

e Background (CONT'D)

»Engineers and professionals in the Directorate of
General Highways, MOTC stride to find a better
way to repair cracks and potholes effectively.

Severe pothole and good patching
(Photo taken by DGH) 7



==F Introduction

e Background (CONT’D)

» A research project was
commissioned to carry
out since 2014 and the
research objective was to
evaluate the feasibility of
utilizing the innovative

“Asphalt Concrete
BriCkS” tO be evaluated Asphalt Concrete Bricks, ACB

(Photo taken by DGH)

in the laboratory and in
the field. 8

==  Development ACB

e Research Scope

»The development of “Asphalt Concrete Bricks”
were divided into two stages:

v Process of manufacturing the ACB was
investigated;

v In-Situ evaluations on ACB was studied.



==  Development ACB
® Process of manufacturing the ACB (CONT’D)

»ACB specimens can be customized with various
diameters and thickness with virgin or recycled
materials. Diameter 30cm

Thickness 5cm

Diameter 15cm

Thickness 5cm

Diameter 10cm Gl

Thickness 5cm

10

==  Development ACB

® Process of manufacturing the ACB

»ACB can be compacted by concrete compression
machine or the regular Marshall compacting device.

11



== Development ACB

»Laboratory evaluation consisted of three
performance tests to assess the engineering
properties of DGAC mixture containing either
crushed stone and BOF slag, namely:

»Indirect tensile (IDT) strength in lieu with ASTM
D6931,

»Resilient modulus (Mg) in lieu with ASTM D7369,
and

»Rutting test in lieu with AASHTO T324.

12
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==  Development ACB T

»Resilient modulus and indirect tensile
strength were evaluated.

13



==  Development ACB

»The IDT strength in average of the mixture
containing BOF slag show slightly lower than that of
crushed stone mixture;

>The testing results of My, in average display
essentially higher in BOF slag than that of crushed
stone mixtures.
Crushed Stone BOF Slag
IDT (kpa) Mg (kgf/cm2)  IDT (kpa) My (kgf/cm2)

1,072 6,744 968.2 8,113

14

==  Development ACB

»Rutting potential by the Hamburg Wheel
Tracking Device was tested.

15



==  Development ACB

>The testing condition was to submerge the

slab into hot water bath with constant
"50 o C" ]

> Two thresholds of the rutting test were
considered: either count the number of
wheel tracking passes when the rut depth

reaches to 12.5-mm, or measure the rut
depth when the passes reach to 20,000.

v// e N b
"n“';;,_\_ =

==  Development ACB - .F
»Rutting potential by the Hamburg Wheel Tracking

Device were estimated

»Most of the crushed stone mixture met the 12.5-mm
rut depth on or before the number of passes reached
to 13,000.

Rut Depth, mm
Rut Depth, mm

2 4 6 8 10 122 4 16 118 2 2 4 6 8 10 122 14 16
Number of Whee! Passes <1000 N Number of Wheel Passes x1000

(e) Crushed Stone #1¢ (f) Crushed Stonez2¢
\~ | [ = ST I O | [ I IO
E | B | T E .
P E
&§ 10 pb——— -— r el — N —
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é s " I é .. 7 Senm f ¥
&M & &' B
w“, s
\‘ \
A &
14 16

(g) Crushed Stone #3¢ (h) Crushed Stone #4¢ 17



==  Development ACB
»The rut depth of crushed stone and BOF slag

mixtures were among 16.57 to 19.70 and 3.29 to 5.90-
mm respectively, when the number of passes

reached to 20,000.

s il e 0 I . [ ————
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4 T o Faihure,
Es Faiwe. H Ere-—-»~~~-.2ooo,426
i 40 et 2000, 5900 g 10
3 -12 a 17 —_——_———————
£ .14 [125mm 5 .14 [2Snm
« [
16 - 16
18 18
20 20 A
0 2 4 6 8 10 12 4 6 18 20 0 2 4 6 8 10 122 4 18 18 2
Number of Wheel Passes x1000 8 Number of Wheel Paases x1000
(a) BOF&le (b) BOF#2¢
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<= DevelopmentACB *

® In-Situ evaluations on ACB

Remove excessive
materials around the
pothole

Clean and dry out the
pothole

19
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Leveling the bottom
of the pothole

Padding with the
emulsified binder

20

==  Development ACB

® In-Situ evaluations on ACB (CONT'D)

Installing ACB to the
Pothole

Leveling ACB with the
surface layer.

21



== Development ACB

»In comparison with the regular patching materlals
pothole f1lled by ACB prov1des better patchmg efforts.

Regular patching materials ACB
(After four months) (After one year)

ACB ACB
(After four months) (After three years) 22

<= Development ACB

® There is a short clip to introduce how to install ACB
as follows:




el
=
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== Development ACB = .}

® In-Situ evaluations on ACB (CONT’D)

»>On March 2017, there were 3651 ACB specimens
that have been installed to the DGH district
throughout Taiwan.

»All ACB have well performed onsite so far and
NONE of them has shown signs of further more
moisture damages.

TH e

—_—

== Conclusion

e To sum up, the utilization of asphalt concrete brick
is an innovative way to repair the potholes and
cracks on the roadways which not only improve the
serviceability but also safety for the motorists.

»ACB can be customized to fit and repair various
sizes of potholes.

»ACB is easy to produce in-house and convenient
to install on the roadways.

»ACB warrants durable pothole repairing, saves

budgets, and improve the safety of motorists.
25



== Conclusion

»The IDT strength in average of the mixture
containing BOF slag showed slightly lower than
that of crushed stone mixture, but the testing
results of MR in average displayed essentially
higher in BOF slag than that of crushed stone

mixtures.

»This rutting test results showed an advantage of
utilizing BOF slag in the DGAC mixture to
improve the rutting potential in the laboratory.

26
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Materials Testing Institute
Directorate of General Highways
Ministry of Transportation and Communications

For more information, please
contact with:

Mr. Ming-Tse Hung
(honminjay@thb.gov.tw)




