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ARTrAFE, KFEW?) OmEERERZED 2\ EDFEIT, TOHIZE 7 — Ll
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TANJUNG PRIOK ACCESS ROAD FUNCTION OF TgPA

The Tanjung Priok Access Road TgPAis expected lo contribute the following essential functions.
(TgPA) will provide direct access
toffrom the Tanjung Prick
International Port which is 24th
ranking of container handling
volume in the world. It is a part of
JABODETABEK toll road
network connected to JORR
(Jakarta Outer Ring Road) and
its radial toll roads.

- to avoid serious traffic congestion, thereby contributing to sustainable
urban activilies;

- to supplement the function of radial toll roads, and the Cengkareng
Access;

- to enhance physical distribution originating from Tanjung Priok
International Port; and

- to suppaort land use improvement in the JABOTABEK area

P JAVA SEA

1) FN|OK FORT ' CONTRACT PACKAGE OF TQPA
SZANG ) i

TgPA consist of 5 sections

E-1 Rorotan - Cilincing (3.4 km)

E-2  Cilincing - Jampea (4.2 km)

W-1  Jampea - Kampung Bahari (2.8 km)

W-2  Kampung Bahari - Harbor Toll Road (2.9 km)
NS Jampea - Kubong Bawang (1.7 km)

TaPA-W2, TaFAIWY: = FgPA-E2

(TgPA and Toll Road Network in JABODETABEK)

TgPA is going to be constructed along the existing arterial roads (i.e. Ji
Cakung-Cilincing-JI. Jampea, JI. Laks RE Martadinata, JI. Yos Sudarso)
which are sole existing access roads of the Tanjung Priok International
Port toffrom eastern, wesltern and southem region. Currently serious
traffic jam is frequently observed due to massive traffic demand and

obstructing logistic activities of the port THE PROJECT SECTION E-1 : ROROTAN - CILINCING

Section E-1 is the first section to start the construction

el -

(Contract Package of TgPA)

Location Rerotan - Cilincing

Length 3.4 km
Al-grade Section (Pile Slab Structure) * 2.1 km
Elevaled Section (2 nos of fiyovers) 1.3 km
Cross Section 6 lanes (3.5 m @ 6 lanes) carriageway
Outer Shou'der Width - 2.6 m
Inner Shoulder Width : 0.5 m

Interchanges Half Diamond Type IC (Semper IC)

% BEH-T7 : Tanjun Priok Access Road ® 1.3 (FEHLOHME 1) ORI
X FE-8: HEHICIGNOBE) THER A KOk
X BEE-9: LHIIZTIA b
X FH-10: EEE8 AT LT A (HEADO~ VA Y ) O
ENTIEE Z D2 WRBEELEAO AL & RFED TR IED
% BEH-11: Tanjun Priok Access Road 7wm< =7 bR
X OEKRREERT —% (G TOMEImY %)
MDTollRoad DIEE
+ Operation 688km(PN. Jasa Marga 529km, Private Sector 158km)
* Concession Agreement Signed 802km
* Concession Agreement Preparation 169km
* Tender Preparation 475km
@Toll-Road 4 5 H~ 7 M /km F2E
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®Toll-Road DEEFH = A b
850Rp. B (10 {& [ /km FREE)
@EBHEMAAEEE K750 HH
W, PR Y v IV Z TORA, ZOMIZA 72,500 H&
OmEEES 12T A, 24FA, 36T AD3 20K T
(2 4 THIFRBREED 7 L—LF =2 ThHY 3 6 T ANERE?)

(Z D)

Alal, Ty INZHNORFIOH 530 RUiE T, KEMFIZHEO FROMEE L %
ZTDIENTEIZDITENTH -7, ZOMOEBEKIE 2005 F12H 1 FEOEE THET
TolzbDZ T, EESEFH LB L TOHARWIT )b B, SHEOIREE TR D T
S AARTE AT, 8E0ENEL 120k mBE TETT LI RKEThHo7-, WM
CHb L P THEAZMITLIZ20, KFTT Slide NBAELIZEDZETh-oT2, HBEMK
Wb EEIAWM L. BEADTRBA> TRV 2 H/ELHD L) Thotz,

FoVx BN X TN OERASERI TR 72 D1, < ORZERPAITEEILIZ 25T
WHZ ENRBD, 7272, EFTLTUX =2 LTWDHHELELNTZDOT, AITEH#RE S D
REDA—=Y Ny 7 ZAROTNEMOBEF o OREZIHTE DL IICbE T, &
W~ —3ELELTH Y, Hard-Shoulder (HH) # PR THETLTND, L) LD,
1HMERBLTNWBICEL . Py HAZ « RN RUBO 140kn ORIC, 3BLEEND
A L TV D ENWZOIITEN T, Vx b A2 TN bR, S NEMERBROH S A
7'Z v R (FEERER T HA) Tl Active Management & B L C . #EiHEIC IEECIZ Hard—Shoulder
ZBITSETWDLR, 26 5LD5EETEE,

HANZHEFHHEOFHE T, Jockey EWOIRFE? BREL TWVD EDTFLHA TWND
T, FEERS, HENALRTWD E RELAZTWTREE G LE A 2 ROFEENLTT,
EyTFANA DRI REEEZ L TWDIOEFR LT, B - BRI CH & X013,
ZhUE Jockey EDZE T, EVRAZ A LMTHNIC A DML 3 NH D 722 uEiB g4
bl L ThoT,

b, BIfiCRWERRTERNI &, UMW EbED, SRIOSHE I T
AEXETHoT, MAEMBREE, ERBRRE, SEHE L b E#EEFRSHBTE 2L
R0, W OBEBREDH BRSO VICHIME 22 L AR TE 2 L IXASHBROEBEMED
HEREIZ & > CRERRR L e o7z, A, TREZKREL ERZ%GE L T2 7200,
RTINS T IBMREIEY EFCnEmnE o, ZH 505 0|ENSEFHTDOZ
LTholeZ L b EGTIT W EEDbND, IHET M, SN2MEBL BB
X, TUTHEEEDOMTHED DNDRE LOKERLS Lz,
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(LT, Y HEROH)
Mission of This Meeting;

1. About us;
NILIM - National Institute of land and Infrastructure Management, a technical

branch of the Ministry of Land, Infrastructure, Transport and Tourism in Japan

2. Mission of this meeting;

1) Pre-research for the 18" Asian Conference of Public Works Research and
Development - Roads and Vital regions (draft theme), which will be held
in Japan this autumn under the collaboration between Japan International
and Corporation Agency(JICA) and NILIM, in order to be as fruitful as
possible.

2) Find out the actual needs for the roads of Indonesia in the scope of

international research cooperation between Japan and Indonesia.

3. When the needs for research cooperation in respect of the roads are identified,
we will try to consider the possibility of the research cooperation and
technical information exchanges between the related research organization in

Indonesia and us.

(Meeting contents)
i) Presentation from NILIM (Research scheme, Budget, Evaluation system::-.)
ii) Answer/Presentation from Indonesia

iii) Questions & Discussions

(Appendix I ) Questionnaire for Research and Development Agency, Director General
of Highway, Research and Develop Center for Roads and Bridge, and
Socio—Economic—Culture & Public’ s Center (%)

(Appendix 1) Questionnaire for Director General of Highway, Research and Develop
Center for Roads and Bridge, regarding to the Priority of co—research between NILIM

and Related Research Centre in INDONESIA ()
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Contents of This Meeting;
1. Presentation from Japanese side (NILIM) (about 20 minutes)
* Mission, Budget, Human-resources, Organization in NILIM
- Strategic Project Research and Evaluation—system in NILIM
- International Research Cooperation in NILIM
2. Presentation from Indonesia /Answer to the Questionnaire
+ Answer referencing to Appendix I and/or AppendixIl

* Others

3. Question and Discussion
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ADDRESS

Directorate General of Highways

JI. Pattimura No. 20

Kebayoran Baru

South Jakarta 12110, Tel: +62 21 7279 7849
Agency for Research and Development

JI. Pattimura No. 20

Kebayoran Baru

South Jakarta 12110, Tel: +62 21 724 5083
Research and Development Center for Social Culture,
Participation

JI. Sapta Taruna Raya No0.26

Ministry of Public Works Complex

Pasar Minggu

South Jakarta 12310, Tel: +62 21 751 1081
Research and Development Center for Road and Bridges
JI. A.H. Nasution No. 264

Bandung 40294

West Java, Tel: +62 22 780 2251

Research Institute for Human Settiments
Jin. Panyaungan Cileunyi Wetan Kab.
Bandung 40393

West Java, Tel: +62 22 779 8393
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Mission of This Meeting;

1.About us;
NILIM - National Institute of land and Infrastructure Management, a technical
branch of the Ministry of Land, Infrastructure, Transport and Tourism in Japan

2.Mission of this meeting;

1) Pre-research for the 18" Asian Conference of Public Works Research and
Development — Roads and Vital regions (draft theme), which will be held in
Japan this autumn under the collaboration between Japan International and
Corporation Agency(JICA) and NILIM, in order to be as fruitful as
possible.

2) Find out the actual needs for the roads of Indonesia in the scope of
international research cooperation between Japan and Indonesia.

3.When the needs for research cooperation in respect of the roads are identified, we
will try to consider the possibility of the research cooperation and technical
information exchanges between the related research organization in Indonesia and
us.

(Meeting contents)
1) Presentation from NILIM (Research scheme, Budget, Evaluation system....)
i) Answer/Presentation from Indonesia
i) Questions & Discussions

(Appendix I ) Questionnaire for Research and Development Agency, Director General
of Highway, Research and Develop Center for Roads and Bridge, and
Socio-Economic-Culture & Public’s Center

(Appendix I ) Questionnaire for Director General of Highway, Research and Develop

Center for Roads and Bridge, regarding to the Priority of co-research between
NILIM and Related Research Centre in INDONESIA
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Contents of This Meeting;

1. Presentation from Japanese side (NILIM) (about 20 minutes)
- Mission, Budget, Human-resources, Organization in NILIM
- Strategic Project Research and Evaluation-system in NILIM
- International Research Cooperation in NILIM
2. Presentation from Indonesia /Answer to the Questionnaire
- Answer referencing to Appendix I and/or Appendix I

- Others

3. Question and Discussion
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<Appendix I >
Questionnaire

Objective of this pre-research for “the meeting”;

The objective of this study is to collect the information on the research management
of the related research institutes in INDONESIA , with a view to clarifying the overall
research direction of the institute, the grand challenge of the research project to which
the institute as a whole address, and the individual research themes as to how they
manage, plan, implement them and how they publish the results. This survey is
consisted of the following:

1. Organization, staffing, and funding of the research institute

2. Research management system

3. Individual research management cases

(research needs, Plan-Do-See-Check cycle, result...)

1. Organization, staffing, and funding of the research institute
I . Staffing and employment

- Please describe the procedures for staff employment.

- Please indicate whether or not there is staff exchange with
Universities and other research institutes.

II . Management and allocation of research budget and its criteria

- Please describe the procedures and criteria for allocating
research budget to each research unit, research theme, or
researcher.

- Please explain how the allocated budget is used (proportion of
labor cost, in-house facility improvement cost, and outsourcing
cost, etc.).

I. Establishment and dissolution of the research unit (laboratory, team...)

- Please indicate whether establishment of the research unit
comes first and then the research follows, or the research
theme comes first and then establishment (and eventual
dissolution) of the research unit follows.

IV. Performance assessment of researchers

- Please indicate whether or not performance assessment of

researchers is implemented.
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- If implemented, please describe the criteria and weighting
factor of the assessment.

2. Research management system
I . Determination of the overall research policy
- Please describe the procedures to determine the overall
research policy of the institute and whether or not there is any
involvement of an advisory committee or alike.
- Please describe the procedures to prepare a strategic plan etc.
which explains the overall research policy.

I . Determination of the research themes (i.e. planning method)

- Please describe the procedures to identify research needs and
to determine research themes; for instance, whether or not
researchers opinions and/or requests from superior institutes
are taken into consideration, or if the public is consulted.

IT. Methods to evaluate and publicize the research results
- Please describe the procedures to evaluate the research results.
- Please describe the procedures to publicize and disseminate the
research results.
- Please indicate how much effect is gained by the publication
and whether or not assessment of such effect is implemented.

3. Individual research management cases
I . Flow of procedures of an actual research project
- By way of example, please describe an actual research project
along the course from planning to research reporting.

Reference materials related to above matters would be appreciated. If possible, please

give a description of the system with its advantages and disadvantages, current issues
and so on.
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<Appendix I >
Questionnaire
Obijective of this sheet for “the meeting”;

The objective of this sheet is to collect the information on the priority for co-research
needs in the area of roads and related administrations in INDONESIA.

With a view to clarifying the overall research needs, it should be delivered to try to
research the possibility of co-research between NILIM and the related Research Centre
in INDONESIA gov. , for example ,at the opportunity of the 18" Asian Conference for
Public works research and development which will be held in JAPAN this autumn under
the cooperation between NILIM and JICA.

Which sort of needs bellows do you have a highest priority in the area of roads and
related administrations in your country?

Q1. Please check top-three priorities;
(1) Actual New Public Management for roads administrations
(2) New services in the field of toll roads and traffic information
(3) Cost-reduction methods in roads construction and related procurement
(4) Global warning challenge in roads and networks
(5) Roads Planning to improve the town amenity
(6) Asset management technology for roads
(7) Flexible technical standards for best roads in each region
(8) Prevention and mitigation for natural disasters in roads
(9) Others

Q2. Why did you select them for the top-three priorities in Q1 ?
Reasons;

( )
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2.2. MRBADEEHEICDOLT
RDCRB & DR EDMERE L 18 Bl 7 V7 FrE kBRI T2 o 72, AZE3121% RDCRB Bt

£ Agus Bali SAILENDRA EK/A& N L T, WEIATE & & IR ZBISHI 21772 > 7=,
REOTERFEH KL OO 2B#ET 5,
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2.2.1. BEHEOABIZDONT GEERREH)
ETEIRBEERETER L A v RR U T EALEEEER - BRIV D
MR 1B 2 BEORREICOWT

[E] -2 [ AN ECR S AFZEET (BLF. NILIM &9 ,) &, 11 A 10 BB 13 BiC
PN TR L7z T8 18 [T 7 #ull = LB (M BRI ZE T R F 23 I2B VT, A > PRy
T EALFEERTE - B ZEAT (Research and Development Center for Roads and Bridges,
Research and Development Agency, Ministry of Public Works, Indonesia) (L. RDCRB
LD LOBEHIICHT AEEEARRLE LE,

< TEEAERE OBEZE >
ffs H R 21LAE 1L A 1L A OK)

Y B E L AEAE E EHINBOR K G HFZERT
BAF - EH @A E L HINBOR MG FZERT
prE W) Fikg
INLEEETER - KRR SERT
T Agus Bari SATLENDRA

BEREROEE

<WF3eH 1o B>
(1) RDCRB & NILIM OHFSE 1 J1 B4R DR K O R
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2.2.2. BEE (14 2UAY)

Memorandum

Concerning the Cooperation Activities
Between

Research and Development Center for Roads and Bridges, Research and
‘Development Agency, Ministry of Public Works, Indonesia

And

National Institute_of Land and Infrastructure Management, Ministi'y of
Land, Infrastructure, Transport and Tourism, Japan
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Road networks are indispensable to the national economies and the
wealthy life of the people. Currently, in each country of Asia, the
establishment of the efficient physical distribution and the harmonization
between road investment and environment in the city are needed, and in
 addition, new schemes for construction and maintenance of roads and
bridges are being introduced, so that it is very beneficial to exchange the
current knowledge of such systems internationally.

Research and Development Center for Roads and Bridges, Ministry of
public Works, Indonesia (hereinafter referred to as “RDCRB”) and National
Institute of Land and Infrastructure Management, Ministry of land,
Infrastructure, Transport and Tourism, Japan (hereinafter referred to as
“NILIM”) have discussed a wide range of these roads issues at the 18th
Conference on Public Works Research and Development in Asia and decided
as follows to have further talks and contacts for mutual benefits.

1. Objective of the cooperation activities:
(1) To promote and maintain close relationship between RDCRB
and NILIM; and | | |
(2) To carry out and facilitate exchange of information in the field of road

institutional system, construction, operations and maintenance.

2. Exchange activities: |

Exchange activities will be carried out by a number of means, including

(1) Exchange of technical information through meetings, publications etc;
and ‘

(2) Exchange of trainees from among the staff members of RDCRB and
NILIM according to availability. | '

3. Methods of implementation:
Most appropriate methods for implementing the above activities will be
developed as decided between RDCRB and NILIM and will be carried out in

accordance with their respective national laws and regulations.

-The cooperation under this Memorandom may be modified by mutual
consent, and may be terminated at any time by either side with a simple
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written notice to the other side.

4. Contact points: ,

The contact points for the implementation of this Memorandum will be
the Programming and Institutional Collaboration Division of RDCRB, and
the International Research Division of NILIM.

Sighed in TSUKUBA on November 11, 2009 by -

Rt

(Signature) (Signature)
_ -

Agus Bari Sailendra Kazuhiro Nishikawa
Director | Director general
Research and Development Center National Institute of Land
for roads and Bridges, and Infrastructure Management,
Research and Development Agency, Ministry of Land, Infrastructure,
Ministry of Public Works, Indonesia Transport and Tourism, Japan
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2.3.1. AU L

JOINT WORKSHOP (IRE and NILIM&PWRI) AGENDA
Bandung-Indonesia, February 28 to March 4, 2010

01 March 2010

09.00 - 12.00 Courtesy Call to DG of The Agency for Research and Development and
DG of Highways. RSVP: Mulya ( +62 818 135 1390)

16.00 Aurrive at Hotel Novotel, JI. Cihampelas Bandung

19.00 -21.00 Dinner with Head of RDCRB (IRE) and selected Staff (Hosted by IRE);

Location: Sindang Reret Restaurant, Jalan Surapati 35 Bandung;
RSVP: Hindun Hasanah (+62 817 929 0002)

02 March 2010  Roads and Bridges Workshop
Opening Ceremony

08.30 - 09.00 Registration

09.00 - 09.15 Welcoming Address by DG The Agency for Research and Development
MPW (DR. Ir. Moch. Amron,MSc)

09.15-09.30 Opening Speech by Vice Ministry of Public Works (DR. Ir. Hermanto
Dardak, MSc)

09.30 - 09.45 Message from DG of NILIM on behalf of Japanese side

09.45 - 09.50 Souvenier Exchanges between
-IRE and NILIM
-IRE and PWRI

Presentation (General Session)

09.50 — 10.05 Research Strategy of NILIM and PWRI including International

Collaboration for Infrastructure Policy and Technology in Asia
(Mr. Akira TERAKAWA, Executive Director of NILIM)

10.05-10.20 The Direction of Highways and Transportation Research of Indonesia
(Ir. Agus Bari Sailendra, M. Sc, Director of IRE)

10.20 -10.30 Q&A Discussions

10.30 - 10.45 Coffee Break
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Presentation
Section |
Moderator:
10.45-11.05
11.05-11.25

11.25-11.45
11.45-12.05

Section 11
Moderator:
Presentation
10.45-11.05

11.05-11.25

11.25-11.45

11.45-12.05

Section 111

Moderator:

Presentation

10.45-11.05

11.05-11.25

11.25-11.45

11.45-12.05

12.05-13.00

(Technical Session)

Pavement (Room A);

DR. Ir. Sjahdanulirwan, M. Sc-IRE

Pavement Strategy in Japan(Mr. Kubo, MSc — PWRI)

Indonesian Pavement Research Strategy (DR. Ir. Furqon Affandi, M.
Sc-IRE)

Pavement Condition on Post Disaster (Ir. Nyoman Suaryana, M. Sc-IRE)
Utilisation of Buton Natural Asphalt, Problem and Solution (Ir. Nono
Sunaryono, M. EngSc / Ir. Kurniadjie, M.Sc-IRE)

Disaster and Bridges (Room E);
DR. Ir. Maulidya | Junica, M. Sc-IRE

Prioritization of Bridge — Works in Network

(Mr. Nakao,MSc — NILIM)

Seismic Design and Seismic Retrofit for Highway Bridges in Japan

(Dr. Zhang -PWRI)

Report on Bridges Infrastructure Investigation on Post Disaster

(Nandang Syamsudin-IRE)

The Need and Development for Bridges Srengthening Technology in

Indonesia (Redrik Irawan-IRE)

Traffic and Technology (Room C);
DR. Ir. Hikmat Iskandar, M. Sc

Local ITS Strategy (Mr. Hamada, M. Sc — NILIM)

Maintenance System of Toll-roads including against Overload (Dr. Konishi)
Strategy on ITS Development in Indonesia (Ir. Pantja Dharma Oetojo, M.
Appl. Sc-IRE)

The Policy and Evaluation of Electronic Toll Collection System Application
in Indonesia (DR. Ir. Rudy Hermawan Karsaman, M. Sc-Indonesia Tollroad
Authority; ITA)

Lunch Break
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Discussion
13.00 - 15.30

15.30-15.45

Plenary
15.45-16.00

Moderator

16.00 - 16.15

19.00 -

03 March 2010
09.00 — 11.00

Section I/Pavement ( Room A)
Section I1/Bridges ( Room E )
Section I11/Traffic (Room C)

Coffee Break

Conclusion and Recommendation ( Room A)

Ir. IGW Samsi Gunarta, M.Appl. Sc, Head of Division / Program
and Cooperation-IRE

Mr. Hiroaki Teramoto, M Sc, Divisional Director / International
Affairs and Promotion-NILIM

Closing by Ir. Agus bari Silendra, Director of RDCRB (IRE).

Dinner hosted by NILIM/PWRI at the Valley Restaurant, Jalan
Pakar Timur no 28, Dago-pakar, attended by NILIM-PWRI
delegations, VIP of ARD, IRE/ITA presents, moderators, and
contact person for Research Collaboration (estimated 17 people)

Wrap Up Meeting and Program Development
Meeting on Joint Research Program Development; the program
will be compiled on the basis of workshops recommendation
(Pavement/Bridge/Traffic&Technology)
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(Members of Japan side)

Mr.Terakawa,MSc
(Execuctive Director for research affairs, No2 of Civil Engineering of NILIM)

Mr.Teramoto,MSc
(Divisional Director of International Affairs and Promotion,NILIM)

Mr.Matsushita
(Researcher of Evaluation Division,NILIM)

Mr.Hamada,MSc
(Research Coodinater of Advanced Information Technology,NILIM)

Mr.Nakao,MSc
(Seneir Researcher of Earthquake prevention Divission,NILIM)

Dr.Zhang
(Rsearcher of Bridge and Structure Technology Research Group,PWRI)

Mr.Kubo,MSc
(Leader of Pavement Team,PWRI)

Dr.Konishi

(Head of Technology and Development for Steel Strucure,Technology Center of
Metropolitan Expressway)
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2.3.2. FArROTRIEX
BEfEY B . S5)IAFERB B B REE 21172 - 72,

1 March 2010

NIl LIM

OPENING MESSAGE for JOINT-WORKSHOP at BANDUNG
Held by DRCRB in Indonesia and NILIM&PWRI in JAPAN

To Ladies and Gentlemen, and Excellencies.

It is our great honor to have “JOINT-WORKSHOP” today with IRE(DRCRB).

As well known internationally, there is the best cooperation being between Indonesia and
Japan both in economy and foreign affairs including industrial technology. Therefore in line
with this stream there should be added by us, a new step for promotion of research
collaboration sphere, which I believe is really strategic to the ability of improving
infrastructure to vitalize the economy, as well as to mitigate and prevent natural disasters, as
you think being essential to mutual benefits and welfare of the two countries. And I am sure,
beside with Japanese economy, that is really true to Indonesia where is emerging rapid
growth of its economy as a great leader of South-East Asia.

Today’s workshop is themed with road networks and bridges, and related technology and
systems. I am convinced Japan has lots of experience and technology in this field accumulated
all through the miracle era of growth in Japanese economy between 1960’s to 70’s, and also
until present stage. We are very willing to share the needed information and lessons with you
great Indonesia and relating researchers, to the extent that you make most use of them with
the harmonization of conservation of nature and heritages, and with growing economy.

I am sending today our special delegation, a head of which I ask Executive Director of
NILIM, MrTERAKAWA and MrTERAMOTO for this international new challenge, and
Mr.HAMADA, research coordinator for local ITS, Mr.NAKAO for Prioritization of Bridge
Investments, and Mr.MATSUSHITA for Research Strategy. And Public Work Research
Institute as you know our sister institute, is a Co-host organization of this workshop, from
which Dr.Zhang will provide Seismic Proof Technology and Mr. KUBO ,Pavement Strategy in
dJapan. In addition, we send Dr.KONISHI for Bridge Maintenance Reality of Metropolitan
Expressway TOKYO, as I guess Indonesia will need much of Expressway networks provided
in its future, and to tackle matters due to the overloads issues and deteriorations in your
networks.

Finally I would like to imform, this opportunity has been successfully facilitated by Director
Ir. Mr.AGUS of TRE, who agreed Memorandum of Research Cooperation with us NILIM last
year in TSUKUBA, Japan. Many thanks to Mr.AGUS, there is to be held today's
JOINT-WORKSHOP and in accordance with this recognition, to make Memorandum go into
its actions actually. So I hope, this challenge will provide lots of useful information and
productive knowledge for all participants getting with this opportunity and will be also
spread to the next steps in the near future.

Again T say many thanks to all participants and with my apology not being there today.
Thank you for your kind attention.

.-/ !

Truly yours,
/< s,
Kazuhiro NISHIKAWA

Director General
National Institute of Land and Infrastructure Management
Ministry of Land, Infrastructure, Transport and Tourism in Japan.
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3 Penyelenggaraan Asia Pasific Ministerial Conference on Housing and Urban Development, Tgl. 22-24 Juni 2010 di £
n!

REPUBLIK INDONESIA
PEKERJAAN UMUM

-

Home Buku Tamu Forum Kontak Site Map

Minggu, 11 April 2010 Berita PU

5 d P d Selasa, 2 Maret 2010 18:15
aran dan Fengaduan INDONESIA - JEFANG EAHAS TEKNOLOGI JALAN DAN JEMBATAN

Profil Kementerian

Pusat Penelitan dan Pengembangan Jalan dan
Jembatan (pusjatan) bekerjasama dengan National
Instutude for Lands and Infrastructure Management
(NILIM) dan Public Works Research Institude (PWRI) dari
Jepang menyelenggarakan Joint Workshop on Read and
Bridge di Bandung, Selasa (2/3).

Organisasi Kementerian
Produk Kementerian

Telaahan Issu Strategis

Kebijakan/Peraturan Dalam sambutannya, Wakil Menteri Pekerjaan Umum
Standar Nasional Hermanto Dardak mengatakan Kementerian Pekerjaan
Hasil Kajian Umum bertanggung jawab dalam penyediaan dan

peningkatan kualitas jalan nasional di Indonesia. Untuk
itu, dalam mendukung pertumbuhan ekonomi dan
kesejanteraan, Kementerian PU memiliki program
Rencana Jangka Menengah Nasional (RPJMN) tahun
2010 - 2014 dalam pembangunan infrastruktur.

Makalah / Seminar
Info Prasarana

Info Kegiatan {Proyek)

Petunjuk Penggunaan

Registrasi Penyedia Jasa Program RPJMN Kementerian PU di bidang jalan dan jembatanan yakni meningkatkan kualitas jalan dan jembatan
Satuan Kerja (Info Umum) sepanjang 171.700 km, meningkatkan kapasitas serta kualitas jalan nasional sepanjang 19.400 km dan 27.000 m
Paket Kegiatan jembatan. Kementerian PU dalam meningkatkan hidup masyarakat menggunakan standar tekneclogi dan menerapkan
Lelang (CTI) teknologi untuk meningkatkan kualitas inrfrastruktur dalam pembangunan masyarakat di masa depan.

Lelang (Semi E-Proc)

Lelang (Semi E-proc Plus) Menurut Hermanto Dardak, dengan kondisi demografi dan geologi Indonesia yang

Dana Stimulus rawan bencana dan gempa bumi sangat diperiukan peningkatan penggunaan
teknﬂlﬂgi dalam bldang konstruksi. Acara tersebut benujuan untuk Saling tukar
Anggaran Non Dep.PU menukar informasi dan berbagi pengalaman antara Indonesia - Jepang di bidang

Dinas PU (APBD) kontruksi jalan dan jembatan. Jepang juga memiliki pengalaman dalam

E-Monitoring manajemen Jalan tol di Asia dan manajemen operasional lalu lintas. Dengan tukar

informasi dan berbagi pengalaman, diharapkan Indonesia mampu melakukan

pembangunan dan peningkatan infrastruktur yang handal di daerah rawan

bencana.
Guntingan Berita
Tanggapan Berita

- "Kondisi alam Indenesia yang rawan gempa tidak jauh berbeda dengan Jepang.
Media Cetak PU yang gemp i g pang

Melihat pengalaman Jepang dalam penanganan gempa bumi di Kobe di tahun 90-
an, akan sangat membantu kita dalam melakukan pembangunan infrastruktur jalan dan jembatan di Indonesia. Jepang
telah melakukan penelitian dan menggunakan teknologi " ujar Hermanto

-
E,
2

Pengumuman

Pustaka Sementara itu, Kepala Badan Peneliian dan Pengembangan Kementerian PU Moch. Amron mengatakan, dengan
Info Peta kekayaan sumber alam yang dimiliki Indonesia, hendaknya penelitian juga difokuskan pada penggunaan material lokal
Info Statistik dalam pembangunan infrastrukiur. Material lokal dan pengembangan spesifikasi tehnik dapat mengefisiensikan
Info Bencana pendanaan. Material lokal seperti aspal buton telah dibuktikan penggunaannya dengan bahan dasar minyak aspal dan

- eningkatan permukaan jalan sebesar 25 persen.
Jaringan Eksternal Ll & L &

Forum Kerjasama Materi dibahas dalam worshop tersebut yakni kondisi permukaan Jalan pasca bencana; standar jembatan tahan gempa;
serta kebutuhan dan pengembangan perkuatan jembatan di Indonesia. Ke depan, Badan litbang akan secara aktif
melakukan penelitian, produksi, penggunaan dan evaluasi teknologi, khususnya dibidang jalan dan jembatan, (ind)

Gallery Foto

Buku Pusat Komunikasi Publik
Opini 020310

Glossary

Network Monitoring

Hak cipta Pusat Pengolahan Data (PUSDATA) Kementerian Pekerjaan Umum Republik Indonesia
JI. Pattimura No. 20 Kebayoran Baru, Jakarta 12110 - Telp: 021-7392262

e-mail : pusdata.pu.go.id
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(1)Registration
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JOINT WORKSHOP
R AND

FE-11

X OBHE-T:BHEOBRE (L1 FRYT7). PIFEDA v =0 (HAR)

¥ BHE8:U—rvayTaols (2 A 2%, BB LE 2004030
)

¥  BEFL-9:DR.Ir. Agus Bali Sailendra fiRIZFe&sh &M 29 2 5 IRBHE

X OBE-10: #c07 VERM 52T 5 F)IFRESE & DR. Ir. Hermanto Dardak ZA3L5F
FAERIRE

¥ HBHE-1: XFRUV—7va vy TELSEHE

(3)General Session

FTHOI, AARMIITFNIFEREE L0 . EipiF & BRSOV TOBB 21778 > 7= (WF
FERT OMBARFIRCBAED 7 1 & = 7 MR, BFSEH ) DIEFNZDOWT), Flo, 4 Rxy
TAA7> 5 1X RDCRB @ Mr. T GW SAMST GUNARTA XK ¥ . RDCRB OfHifk, BIIEDOHFZENE K
A v R 7 ENOERERIRDUCOWTORH E 2T 72,

MIAFZERE B DRI 2 521 F T B W ORFFERHERAA ]SO Wl = OWF7EN A 2 fUfE T & 72 2 LI,
L1 ORF T AR OBRIIZ D72 T DT DICEE /2 Z &L TH Y | Minutes DELY F & DITK
e xH 7,

¥ BHE-12 : General Session (/& : I E . 4 : Mr. T GW SAMST GUNARTA )
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(4) Technical Session
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No. Session N2
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[Session 1]
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AEFRFE BRIC B9 2 Bl & 0 C 9 R 21772 > 72, RDCRB 7
LIL 34 DREMT b (FE-13),

AKEyiarz@lT, 4 PRI FORIZD
W CHTERRCBEL 2V Tz,

OFEE A T T 0 ZHEIFI T 2 B DA E

@Buton Natural Asphalt OFZIFHDOH Y I

@BhRAY IpEiAE i O L

¥ BE-13:Session (GEERF DAL L)

[Sessionll ]

SessionIl Tl&, HRBHER KMFE=E FEMIEE & LAk
DIRIGERROEIIIE 7 N — TR R EL 2 TR o7, TR
EOHE, HERICE IS S FHlECIEA R 7 2 Y = 7 RO
MEEDOTAZATR, A > FR TR Z 2% RS
FaGE LA O T onT2ED . AREGRMNMT R DI,
SRAFFEE N G113, HAT OMERR G HE OGRS =
PEREDREHZ IS8T 55 2 07 MM O MR R Lk & O%iE
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[Sessionlll]

SessionIll TIX, & H & EFRILHIIEE > ¥ — S HMAFEE
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STz, BHIERIFIEE L, BTED BARD ITS HilfDOfE K&
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RDCRBAFZEE 7 & K & 7o B2 D T2, F72/NEE ) B I,
BERFED A T F U AFEORIEIE (77 v 7 - Ef7 -
BEE) [ZBIF =2V 7HEINOMY, BfET—% 0
FEMT FAEIZ DWW T ORI 21T 78 o 7o, ITS Bz 3 T,
RDCRB WF7EE N T b BLIEE <. BIEDA & R T EN
DEFRNEEEE 2 CTHORERIN TV DIESE TH D
LU T,
Atyrarz ZBLUT, 4 RRUTHITLLTORIZD
W RSP 2 VT,
Oru—H/L 1TS OF AR L TRL A E

QA iE %2 K QN 228 DFFH R IZ DU T

¥ BH 15 : Sessionlll (FEFEH OEMIEHRMIEE (L
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(5)Discussion

Fyvva TR, AIRETRPLE Y v a VRERRNERTEFNEZRE LAV,
RV =7y a AIERITKT L, AR By ar&23065 3728 T, &
EDOMRERLONAL THRED RN DERSTe, ZOERBEDOHEE ARG [3ARD
K OFF (1R EFHICEND N 3ARICAD ELRICRD LD, BRTBROSHE) 25
OTHRALIEEZA, AV PRI TILARE VS IENEDNITRE 2RI D L DR D
D EDRRANRHY . UL L S L DI, SERITRIEICK T L,
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2.3.5. Minutes of Session (1 > AY)

INSTITUTE OF ROAD ENGINEERING (IRE/RDCRB)-
INDONESIA

NATIONAL INSTITUTE FOR LAND AND INFRASTRUCTURE
MANAGEMENT (NILIM)-JAPAN

PUBLIC WORKS RESEARCH INSTITUTE (PWRI)-JAPAN

JOINT WORKSHOPS ON ROADS AND BRIDGES
2-3 MARCH 2010

MINUTES OF SESSIONS
VENUE:
DEVELOPMENT BUILDING-RDCRB

Jalan Raya Timur (AH Masution 264) Ujungberung-Bandung, Indonasia
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In line with the MOC agreed in Tsukuba in 11th November 2009 between RDCRB and
NILIM, NILIM & PWRI and RDCRB discussed in Bandung to decide this minutes into
action according to the need of respected issues on session 1, 2 and 3.
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1. Date :

. Place :

. Participants for
Presentation:

Japan

Indonesia

SESSIONI Minutes

Mar. 20, 2010

Room A,Development Building-IRE; Jalan
,Nasution 264 Ujungberung

Bandung,Indonesia

Mr.Kazuyuki Kubo, MSc %&7

(Leader of Pavement Team, PWRI)

Dr. Ir. Siegfried /@w_

(Program Director, Low Cost and Low Volume
Road, IRE) (sign)

Ir. Nyoman Suaryana M.Sc : ; ‘y “‘":_,

(Head of Pavement and Materials Laboratory, IRE)

Ir. Sunaryono Nono, M.Sc, (sign)
(Program Manager, Buton Nat Asphalt Researcll,@%l\-
IRE)

. Memorandum of Pavement

Technical
Session
. Presentation 1

(abstract)

. Presentation 2

(abstract)

“Pavement Maintenance Strategy in Japan” (Kazuyuki Kubo)

In Japan, the length of national highways controlled directly by the Ministry,
is close to 20,000km. And the whole pavement conditions are monitored every
3 years. In this presentation, present status of pavement management system
is introduced. Then research topics on pavement management would be shown
such as required service level of road surface, new materials for maintenance,
and so on.

“Indonesian pavement Research Strategy” (Siegfried)

The Ministry of Public Works of Indonesia has to ensure 40.000 km of national
highways and around 800 km of expressways keep in service. The utilisation of
AC/WC technology for flexible pavement and concrete based technology for
rigid pavement seems unable to sufficiently accommodate traffic load and
climatic situation of Indonesia. The Directorate general of Highways (Bina
Marga) has introduced a number of approach in pavement management,
including preservation system and Performance based contract. This opened
greater opportunity for innovation in pavement technology to ensure the
efficient construction, availability of stronger, and longer last pavement. The
presentation will discuss the direction of pavement research in Indonesia,
which constist of the development of Buton Natural Asphalt Utilisation, the
development of flexible and rigid pavement specification, and low-cost low-
volume roads.
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¢. Presentation 3

{(abstract)

d. Presentation 4

(abstract)

“Pavement Condition on Post Disaster™ (Nyoman Suaryana)

With the complex geological structure, Indonesia is prone to serious disasters,
such as : earthquakes and volcanic eruption which damage infrastructures in a
short period of time and, moreover, the second phenomena, such as tsunamis
and land slide. In recent years disaster caused by earthquake were occured in
many place of Indonesia, such as Tsunamis in Aceh on the morning of
December 26, 2004, and Indian Ocean earthquake near Padang on September
30, 2009, which measured 7,6 on the Richter scale.

Typical damages on the road pavement such as landslide, settlement and
craks. Measures should be taken to repaired roads and bridges. Damages
road pavement was repaired such as remove soil and install caution signs,
crack shall be sealed immediately, sand bags or gabion installment, and divert
water flow and construct temporary drains. There was a great danger that
heavy rain would result in secondary disaster such as landslides. The next
steps is rehabilitation and reconstruction. In this step it is needed to select the
construction with the most effective and economical treatment, other factors
must be considered, including safety, construction scheduling, availability of
materials, site accessibility, equipment availability, aesthetics, budget for
design and construction, and environmental impact.

“Utilization of Buton Natural Asphalt, Problems Nono/Kurniadjie
and Solutions”

One way to reduce the use of oil based bituments and improve the performance
of asphalt mixtures is adding Buton natural asphalt (Asbuton) in the mixture.
The deposit of natural asphalt in the island of Buton, South Sulawesi Province,
is estimated to be the largest deposits in the world of containing around 677
million tones of Asphaltic Rocks/soil, which is equivalent to approximately 170
million tones of asphalt.

Prior to early 2000s, Asbuton experiences some difficulties attributed to the
quality of Asbuton products, inappropriate use of modifiers, and inappropriate
method of application. In 2005 the granular type of asbuton products and pre-
blended asbuton that serves as a substitute for oil and asphalt additives were
introduced. The substantial issues in the application of Asbuton then were
solved.

From laboratory studies, it was known that asphalt mix plus Asbuton
demonstrated several advantages such as increasing the value of Marshall
stability of up to 19%, value of resilient modulus of up to 36% (250C) and

dynamic stability up to 71%, in comparation to mixture of asphalt mix without
asbuton.

These were also proven in IRE's field trials. The hot mix and cold mix Asbuton
were tried in some locations such as in Pasuruan, East Java Province, the City
of Palangkaraya in Central Kalimantan Province, Gorontalo, Kclaka, Muna
(Southeast Sulawesi) and the District Bandung of West Java Province. After
several years of observations the asbuton mix demonstrated satisfactory
performance.

In 2008, the extraction of asbuton using solvent of organic materials was
initiated. This would make the price of asphalt in Indonesia free from the
influence of crude-oil prices. The results of laboratory studies showed that
asphalt mixtures using pure asbuton has significant effects to performance of
road pavement,
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e. Result of
Discussion

Themes of
research
cooperation

10.

11.

12.

It is confirmed that there is a great difference between two countries in
asphalt property and construction methods, especially in quality control.
Hawever, Indonesian own technologies such as Buton natural asphalt was
regarded to be expensive and be used only pavements on bridge deck to
assure the water proof in Japan, Japan would expect the refined
Indonesian technologies. Japan has an advantage in new technologies such
as porous asphalt pavement and pavement monitoring system, and these
technologies could be utilized in Indonesia for their efficient pavement
management.

Similar to Indonesia, Japan also developed several types of asphalt
mixture,

Japan use cracking ratio and rutting depth to as important indices for
judgement of repair pavement. Originally, the formula was from AASHTO
(PSI). .

Porous asphalt is used mainly in expressway in Japan for safety. Advance
technology has been established to avoid clogging of the asphalt porous
surface.

Daily patrol is conducted of about 50-100 km/day to collect road condition
data visually. Road Surface Measuring Device is used every three years.
Asbuton should be evaluated in full life cycle costs not only initial
(construction cost). Besides high transportation cost, the high cost of
Asbuton also due to the effort to extract the bitumen from the mineral.
Japan side will support Indonesian side regarding the Asbuton under the
cooperation including related industrial sectors.

Japan uses natural asphalt (Trinidad Lake Asphalt) is used in bridge
decks not in roads to assure water does not penetrate into decks (to avoid
corrosion).

Current solution for flooded roads in Indonesia is simply to raise the road
level or use rigid pavement. Japan however, never experience the flooded
roads and hence the experiences for this problems is still limited. Japan is
now developing permeable pavement to quickly drain the water from the
road surface to avoid water pounding on the roads. According to Japan’s
experience the use of rigid pavement would not be recommended because
the maintenance is more complicated than flexible pavement.

Asphalt stabilized base is more popular than cement treated base because
CTB is too rigid and the maintenance is also difficult.

In Road Surface Measuring Device, crack ratio (ratio of cracking area to
section area) is automatically obtained using camera and image analyzer.
Pavement problems should be solved not only in table but also in the field.
For that, Japan expert would like to come back to Indonesia for further
discussion.

Indonesia manage about 52% unpaved road. The road map on Low Cost
and Low Volume Road has been established in RDCRB, which 2010 is
focusing on unpaved road and the following years will be focused on low
cost and low volume road. Japan has been developing low cost road. For
that, the cooperation on low cost and low volume road is needed.

Following themes are recommended to cooperate between two countries:

iii.
iv.

Pavement Management System, including materials for maintenance
and monitoring method

Advance technology in pavement construction such as in-gitu recycling
method, additional pavement performance, such as higher rutting
resistance (eg Stone Mastic Asphalt, SMA), low-noise pavement and
permeable pavement

Development of Buton natural asphalt technology

Low cost and low volume road technology
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Method of
cooperation

Contact
persons :

Japan :

Indonesia:

Information would be requested or provided through the contact person
named below according to need.

Holding workshops and personnel exchanges would be considered
according to need.

Leader of Pavement Team, PWRI

Mr. Kazuyuki Kubo, M.sc

kk

i.

i

Senior Researcher on Pavement and materials Divieion,IRE
DR. Ir. Sjahdanulirwan, M.Sc

( msiahdanulirwan@yahoo.co.id )

Leader, Low Volume Road Working Group, IRE

DR. Ir. Anwar Yamin, M.Sc

aypl co
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SESSIONII Minutes

1. Date : Mar, 2, 2010

2. Place : Room E , Development Building-IRE; Jalan ,Nasution 264
Ujungberung Bandung,Indonesia

3. Participants for
Presentation:

Japan i.  Mr.Yoshihiro Nakao {Senior Researcher of
Earthquake Disaster Prevention Division, NILIM ,
nakao-y92rr@nilim.go.jp)

ii.  Dr.Guangfeng Zhang (Researcher of Bridge and
Structural Technology Research Group, PWRI,
tyoudd@pwri.go jp)

iii.

Indonesia i.  Ir. Nandang Syamsudin, MT (Head of Bridges and
Structures Laboratory, nandangesye@yahoo.com)
ii.  Redrick Irawan, ST, MT (Program Director, Long
Span Bridge Research, redskinl75@yahoo.com)

(sign).‘t, k)ff?f”\

{sign)

(sign) -
4. Memorandum of Disaster and Bridges
Technical
Session
a. Presentation 1  “Philosophies in Earthquake Disaster Mitigation - Multiple  (Yoshihiro
Perspectiveg” Nakao)
(abstract) Earthquake disaster mitigation is classified into in-advance measurements

and crisis managements. The speaker will introduce the philosophies of in-
advance measurements in Japan with focus on seismic design specifications-
and seismic retrofitting of highway bridges. In the presentation, philosophy of
crisis management will be also illustrated by briefing a strategy planning for

post-earthquake quick restoration of road networks.

b. Presentation 2  “Seismic Design and Seismic Retrofit for Highway Bridges in {Guangfeng

Japan”

Zhang)

(abstract) Seismic design methods for highway bridges in Japan has been developed and
improved based on the lessons learned from the various past bitter
experiences after the Great Kanto Earthquake (M7.9) in 1923. The current
version was revised based on the performance-based design concept in 2002
with the propose to enhance the durability of bridge structures for a long-term
use, as well as the inclusion of the improved knowledges on the bridge design
and construction methods. In this presentation, basic concepts of the current

seismic design and seismic retrofit are introduced.
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c. Presentation 3

(abstract)

d. Presentation 4

(abstract)

e. Results of
Discussion

“Report on Bridges Infrastructure Investigation on Post (Nandang
Disaster” Syamsudin)

The geological features the Indonesian archipelago is characterized by the
collision between large tectonic plates. The collision of Eurasia and India-
Australia plates influences the western part of Indonesia, while on the eastern
part of Indonesia these two plates collide again with the Pacific plate from
eastern direction. These movements cause high seismic risks and active
volcanic in Sumatra, Java, Flores, Maluku, Sulawesi and Irian Jaya islands.
This report describes the investigation results of post earthquake damage on
the bridge infrastructure during the last five years, with a magnitude over six
on the Richter scale in several regions of Indonesia, like Nabire, Aceh, Nias,
Yogyakarta, Bengkulu, West Java and West Sumatra. The earthquake
impacts on bridges generally characterized by :

e« Movement of superstructures in lateral direction
Increases in lateral dilatation between old bridges and new widened
bridges

e Slumping of the approach embankment to the bridge

s Cracking/ splitting of wing walls at abutments

“The Need and Development for Bridges Strengthening (Redrik
Technology in Indonesia” Irawan)

Factors causing the structural damage of bridges mainly relate to the decrease
of load carrying capacity and/or increase of load factors. Maintenance is a
decisive factor influencing the bridge resistance and durability. Inadequate
routine maintenance influences the degradation rate of the bridge even if the
structure is well constructed with the use of materials and elements of high
quality.

Bridge damages can be also attributed to structural model of the bridge.
Failures can happen due inappropriate structures that leads to fatigue of
concrete and steel of structural components. Bridge strengthening focuses on
repairing the structural damage and deterioration. The capacity and
durability of bridges can be restored when causes of damages and
deteriorations of the concrete and steel bridges is counteracted by the
strengthening method. Cases of bridge damages and their remedial actions for
concrete and steel bridges are described more detail in this paper. The case
study of the Sei-Kedang Pahu bridge strengthening is incorporated to show
wider scape of an actual remedial action. _

Common research interests were found in the fields of seismic design and

retrofit of highway bridges and post-earthquake crisis management. Following
items were discusssed:

1. The method how to repair the structure post * earthquake depend on the
level of damages and condition of bridges.
2. Three philosophies in earthquake disaster mitigation were introduced
from the following aspects by NILIM (Japan) .
a. Seismic design specification for highway bridges
b. Seismic retrofitting of highway bridges
c. Post-earthquake quick restoration of road networks
3. The IRE mentioned there are four causes factors of bridge damage after
the earthquake:

131



- a. Lateral movement of bridge superstructure
b. Lateral dilatation between main superstructure and added
structure
¢. Settlement of bridge approach bridge embankment
d. Crack on retaining wall and abutment
4, Overloading is the one of factors has made the failed of bridge. Itis a
common problem of Indonesia.
5. The technological information exchange regarding to long span bridges in
Japan will be supplied by NILIM under the cooperation with related

organization.
Themes of Technical information exchange related to the mutual
Research interests including the following topics would be beneficial.
Information
Exchange i.  Seismic hazard evaluation (Deterministic- &
probabilistic ground motion estimation)
ii.  Earthquake disaster information including tsunami
disaster
ili.  Information and communicative technologies for
immediate information- collection and sharing
iv.  Earthquake damage estimation for urgent response
and notification
V.  Seismic design technologies for highway bridges
vi.  Seismic retrofit technologies for highway bridges
vii.  Seismic evaluation of highway bridges after
earthquake
viii. Emergency function recovery of highway bridges
damaged in earthquake
ix.  Prevention of collapse of highway bridges due to
tsunami attack
Contact persons
Japan : i.  Head of Earthquake Disaster Prevention Division, NILIM
Takamiya Susumu (takamiya-s92tc@nilim.go.jp)
ii. Leader for Rehabilitation and Earthquake Engineering, PWRI
Jun-ichi Hoshikuma (hosikuma@pwri.go jp)
Indonesia: Leader, Long Span Bridge Technology Development
Redrik Irawan
(redskin175@vahoo.com)
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of Technical
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. Presentation 1

(abstract)

. Presentation 2

(abstract)

SESSIONII Minutes

Mar. 2nd, 2010

Room C, Development Building‘IRE; Jalan ,Nasution 264 Ujungberung
Bandung,Indonesia

S
1.  Mr.Shunichi hamada, MSc (sign) = /ﬁ
L .

(Research Coordinator for Advanced
Information Technology, NILIM) (sign)

ii. DrTakuyo konishi %«7 /éwt’d&'

(Technology Center of Metropolitan
Expressway)

i.  Ir. Pantja Dharma Qetojo

(sign) / !
(Head of Traffic and Environmental mg

Laboratory) (sign)

ii. DR.Rudy Hermawan Karsaman 37
(Board Member of Indonesia Toll Road Qg .
Authority)
Traffic and Technology

“Local ITS Strategy ” (Shunichi HAMADA)

Assisting safety driving systems using vehicle-infrastructure cooperative
systems are developed in Japan. On the other hand, low-cost and casy"
installed Intelligent Transport Systems (ITS) are developed as the feasible
system to be easily installed in the local area. For example, system3 warning of
cars from opposite direction at narrow road have been developed and deployed
in mountainous roads in Kochi prefecture, so called “grass-roots ITS”. In this
presentation, low-cost and high-feasible ITS in Japan are introduced.

“Role of structure condition data acquisition on (Takuyo KONISHI)
bridge maintenance activities”

Acquisition of information data concerning bridge condition began to be applied
in expressway maintenance field. Effective use of self-inform structure (i.e.
Smart Structure) is strongly desired in maintenance field especially in buay
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c. Presentation 3

(abstract)

d. Presentation 4

(abstract)

network expressway. Inspection of their structures is mostly dependent on
human visual inspection but it requires many labors and special equipment for
human safety. Important point of the smart structure is how to find out
symptoms of deterioration or results of accidental damage from limited
information obtwined from small number of low cost sensors. Application of
data acquisition and wireless transportation of damage information will be
presented in the presentation. Contents of presentation are 1) maintenance of
bridge 2) identification of damage from ordinary condition data, 2) weigh in
motion, 3) monitoring of damage (crack, displacement, vibration) 4) strategy of
alarming, etc.

“Strategy on ITS Development in Indonesia” (Pantja D. Oetojo)

In general, road traffic is growing rapidly in Indonesia. In major cities like
Jakarta, it is figured growing by 11 % annually. In2007, jakarta was estimated
occupied by 6.3 million vehicles, around 700 new private vehicles are dragged
into the road network per day which requires 3 km new road lane. Such
condition can lead to significant increase in vehicle operating costs, loss in
travel time, and also physical losses due to decreases in average operating
speed. The utilisation of ITS in Indonesia to anticipate such situation was
started in early 1990s bey the establishment of Area Traffic ontrol System in
Bandung. This system has widely introduced in Indonesia, however, due to lack
in maintenance most of systems have failed to operate. This paper will cover
statc of the art of ITS in Indonesia and set forth the idea about the strategy of
local/municipal government in Indonesia to implement ITS technology. It may
contain prioritisation of ITS program, rol sharing among parties, as well as
possible form of cooperation between stakeholders in yhe operation of I'TS.
“The Policy and Evaluation of Electronic Toll (Rudy

Collection System Application in Indonesia” Hermawan)

In order to smoothly support traffic flows in toll road safely, comfortable and
efficient, one of its aspect related to toll collection system adopted. Toll
Collection System is activities chain related with toll transaction service to the
user, transaction control, administration of revenue collection and other
supporting procees. In principle, toll collection system must be rely on quick,
precise, secure and comfortable service for the user, ensuring guarantee for the
user and operator that transaction has been done in accordance with tarif
applied, compatible and integrated with existing or future system and
considering technology development and human resources management.

To increase toll road service in Indonesia, the toll collection system or payment
transaction aspect at foll gates need to be accelerated. One of the choice to

acceleration is to apply toll collection electronically or Electronic Toll Collecticn
(ETC) System,

The advantage of this system adoption are :

i.  Accelarate transaction time and increase service capacity
ii.  Decrease cash moneyneed to be handled and incréase security
iii. . Increase transaction accuracy level-and avoid human errors

iv.  Increase the efficency of human resource number for toll gates
servicing

In ETC adoption implementation, some of the operators made joint operation in
procurement process and operation by pointing one of the Bank as transactio

134



e. Result of
Discussion

and card manager to ensure the system interoperability in every‘roads
managed by those operators.

In accordance with the system implementation schedule throught out all toll
roads in Indonesia, as first the step and transistion period, this system has
been adopted at Jabodetabek area.

This paper discuss the result of implementation so far such as trend of usage,
problem encountered ete, including recommendation to develop the system
further in the future.

Japan has an advantage in local ITS technologies such as systems warning of
cars from opposite direction at narrow road, and these technologies could be
utilized in Indonesia.

1¢t Paper: Local ITS Strategy, by Mr Shunichi HAMADA.

The paper introduces a whole ITS technology developed recently, and explained
in more detail application of ITS technology in local narrow roads, particularly
in rural areas. ITS devices used is claim simple and relatively cheap. It
managed alternate priority given to vehicles entering a narrow lane. It
warrants the driver either he/ she should enter the lane or wait until the road
lane clear.

This type of ITS technology may be introduced in typical residential areas with
narrow lane of streets, to overcome interlock traffic because of vehicles entering
narrow street without knowing that other opposing vehicle entering in the
same time.

Further, ITS technology and application are requested to intreduce in more
detail for Indonesian engineers and researchers.

20d Pdper: Role of structure condition data acquisition on bridge maintenance
activities, by DR Takuyo KONISHI.

The paper explain inside ITS technology applied in monitoring structural
bridges damages using strain gauges connected to transmitter for sending
information to the computer in offices. Similar technique may be applied to
obtain vehicle weights, so characteristic of traffic loads may be detected.
This type of ITS technology is suitable to be developed in Indonesia,
particularly in monitoring the distribution of vehicles weight. Study such as
easiness, applicability, economic, and durability of any element of devices
under Indonesian condition need to be carried out. The simplicity and easy
operation of application of the system seem to be suitable for case of
overloading in national highway network.

grd Péperi The policy and evaluation of electronic toll collection system
application in Indonesia, by DR Rudy Hermawan.

The paper explain application of electronic toll collector (ETC) in Toll road
system. The system use “smart card” to pay the toll by tagging or touching the
card to the “card reader” and then go. The aystem in a part of the payment
system in toll booth. The ETC up to now has been achieved up to about 10% of
the total transaction, the rest still use manual system. In the future, this type
of collector system need to be upgraded to the free system, i.e. the payment
system that is not required for car driver pass through the gate by toughing the
card to the reader. Culture condition and education to the traveler about free
aystem may be studied in order to introduce the more efficient free system for
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Themes of
research

cooperation:

Method of

cooperation:

Contact
persons -

Japan

Indonesia

transaction of toll payment.

4tk Paper Strategy on ITS development in Indoneaxa, by Mr. Pantja Dharma
Oetojo.

The paper discussed situation recently in Indonesia, e.g. coordinated Traffic
control system which has been used in urban areas such as in Jakarta and
Bandung, but due to some reasons the most of the system works only partially
or even back to conventional method, i.e. isolated single phase traffic light. In
IRE office, traffic researchers have been developing several traffic management
devices such as automatic traffic counter-classifier capable to weigh axle
loading using telemetry technology to send data from field to office. Qthers are
system information on traffic and other road data which is designed accessible
by any stake holders, mobile wireless stand-alone traffic light to manage traffic
pass through area under construction. All the works by IRE are still under
development, IRE face luck of expert for developing electronic devices.

Urgent preblem in traffic situation mostly in urban areas are domination of
motoreycles in traffic flows. It needs special management to overcome the
problem which may use ITS.

Following themes are recommended to cooperate between two countries; |

i.  Local ITS, such as low-cost, easy-installed ahd high feasible ITS

ii.  Highway Traffic Control, Monitoring Technology and Electronic Toll
' Collector.

ili.  Traffic safety and reduction of traffic congestit;n. o

. 1. Information would be requested or prowded through the contact person
named below according to need.

ii.  Holding workshops and personnel exchanges would be consulered
according to need

i. Head of Intelligent Transport System Division, NfLIM
Hideto hatakenaka hafakggaka-h2g7@nil.im..go.ip

il.  Head of Technology and Develonment for Steel Structure, Technology
. Center of Metropohtan Expresaway

Takuyokonishi

konishi@tecmex.or.jp
Head of Planning and Technical Services, Traffic Laboratory

Mohamad Idris Lubis {idrisloebis@gmail.com)
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General

Regarding to not being included in Session 1, 2, 3, there are access points on respective side as
below:

Indonesian Side  Head of Division, Progrram and Sign p
Institutional Collaboration-RDCRE
IGW Samsi Gunarta

samasi sjatan, 1

dapan Side Director, International Research and Sign
Promotion Division-NILIM
Hiroaki Teramoto
teramoto-h92tb@nilim.go.jp
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(Reference information), |
Questionnaire from Japan side to RDCRB for the JOINT-WORKSHOP being fruitful

(OSESSION I

Q1. Summary of BUTON pavement including its technology and history of its works
Q2. Achievements of monitoring surveillance
{OSESSIONI

Q3. Budgets of maintenance for bridges and its strategy of investment in Indonesia
Q4. Seismic design standard for bridges in Indonesia
OSESSIONI

Q5. Status of installation of ITS(Intelligent Transport System) in Road network in Indonesia
Q6. Interests and concerns of your side in ITS

Q7. Interests and concerns of your side in the matter of overloads against roads and related
countermeasures
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FOREWORD

Challenges and problems in the field of road infrastructure increasingly requires treatment through the use of
applied technology. R & D institutions in the field of roads and bridges, as well as Research and
Development Center for Roads and Bridges (RDCRB) became central to the search for invention and
innovation in these problems. Ministry of Public Works Republic of Indonesia, as an institution managing
road, has golas in the National Medium — term Development Plan (RPJMN) 2010 — 2014. Those goals are:
improve the quality of roads and bridges along 171,695 km, and increase capacity and quality of 19,407.27
km of national roads and 26,957.83 m of bridges.

Objectives set in the RPJMN were put in detail in the respective goals of the Ministry of Public Works
Strategic Plan 2010 - 2014. To bridge the research and development activities in RDCRB with the Strategic
Plan, the institution had prepared R & D focus and sub focus that have relevance to the achievement of the
goals of Ministry of Public Works. To strengthen the implementation of the focus and sub focus, RDCRB
prepared future research that pours into technology roadmap.

Meanwhile, R & D capacity owned by RDCRB can be assessed are not sufficient to achieve the target of
research in the roadmap. There are limited resources which institution has to operationalize the plan that
allow the targets achievement. RDCRB Strategic Plan 2010 - 2014 implements a policy that directs
cooperation with other institutions, both domestic and international. Through this cooperation, RDCRB is
projected to work more optimally in achieving national development goals, through transferring technology,
strengthening R & D capacity, as well as R & D result information axchange by all parties working together.
Workshop involving three R & D institutions came from Indonesia and Japan which is conducted at the
moment, can be indicated as an attempt to implement the policy mentioned above.

In substance, there are two papers presented in these proceedings describes topics that can be shared in
reference to a future research program. Pavement and Expressway session put for papers that map
strategies in research and development of the two countries. Mr. Kazuyuki Kubo (Public Work Research
Institute Japan/ PWRI) expresses paving strategy in Japan in the paper entitled Pavement Strategy in
Japan, while research strategy in Indonesia delivered by Prof. Furgon Affandi (RDCRB).

Related to the problems often faced by both countries, Ir. Nyoman Suaryana (RDCRB) told the paper
entitled Pavement Condition Post Disaster. This paper is considered important because the two countries
frequently hit by disasters, particularly earthquakes that also influence the condition of pavement. Located
on the Pacific plate which is still active, disaster mitigation efforts in paving should always be improved. In
particular, the bridge and the disaster session presents a four papers from three parties: PWRI, National
Institute for Land and Infrastructure Management (NILIM), and RDCRB. Dr. Guangfeng Zhang (PWRI)
present a paper titled Earthquake - Proof Standard of Bridges. Bridge investigation report after disaster,
especially for Indonesian condition is delivered by Ir. Nandang Syamsudin (RDCRB). As support for the
handling of this disaster issues, Ir. Redrik Irawan delivered a paper titled The Need and Development for
Bridges Strengthening Technology in Indonesia. This paper describes position of bridge strengthening
technological development in Indonesia, which is important for bridge maintenance and also in bridges
disaster mitigation.

In Traffic and Technology Session, research strategies in the field of Intelligent Transportation System (ITS)
in Indonesia presented by Ir. Pantja Dharma Oetojo, M.Eng.Sc (RDCRB). Mr. Sunuichi Hamada, M.Sc
(NILIM) completes the contribution of the research strategy in the session through a paper entitled Local ITS
Strategy. In the context of highway maintenance policies and overloading countermeasures, Indonesian Toll
Road Authority (ITRA) make an important presentation to the strategies and policies that can be an valuable
input for the next research programs.

Research and Development Centre for Road and Bridge
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The papers presented in this proceeding can be considered as valuable inputs regarding technological
achievement of two countries. The workshop is expected to move further to technological exchange,
capacity building R & D resources, and to solve road development problems. Associated with R & D strategy
in the future, this event is a leap forward for RDCRB to make himself more "open" to the external
environment than this moment. In the future, RDCRB leads to the fifth R & D generation that works across —
boundary alliances, which means the institution has actively involving all parties concerning on the
production, use, and technological evaluation, especially in roads and bridges.

Bandung, March 2™, 2010
Head of Research and Development Centre for Road and Bridge

Ir. Agus Bari Sailendra, M.Sc

Research and Development Centre for Road and Bridge
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71.693 km road and bridge quality

The developmeht of public works infrastructure in Indonesia adopts the
regional development approach that complies with the principle of
*infrastructure for all” and “sustainable development.”

Developing Region
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ROCRE Focus to Support National ev&!ngmen{

‘ To establish and promote th f sustainable technolog
which adapt to global climate change
To establish applicable infrastructure technology to support
national economic growth
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community participation
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3 : environment condition and local wisdom
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TARGETS T POUCIES
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Technical Session |
PAVEMENT AND EXPRESSWAY

Research and Development Centre for Road and Bridge
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Patrol planning ‘ Preparations

*Registration of personnel names

Field devices

Portable terminal, mobile
telephone
GPS & digital camera

Digital camera

Kazuyuki Kubo
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Indonesian Pavement Research Strategy

Furqon Affandi
Research and Development Centre for Roads and Bridge
JI. A .H. Nasution 264, Bandung 40294, Indonesia
E’mail: furqon_affandi@yahoo.com

Indonesia is the world’s largest island group, it comprises over 3,000 islands situated
below the equator which passes the center of Sumatera , Kalimantan and through the
central Sulawesi. Therefore, it has a tropical climate which is greatly influenced by
mountains and the sea. The total length of Indonesian roads is 372.173 km consisting of
national, provincial, toll and district roads with the length of 34.629 km, 48.681 km, 688
km and 288.185 km respectively. While the length of country road is 240.000 km
spreaded in the whole country.
The type of pavement used , 47% of the total length is asphalt and concrete pavements
and the rest (53%) is unpaved road. From all paved roads, 98% is asphalt pavement while
concrete road is only 2%. The reason is that asphalt pavement has been applied for a
long time, while concrete road was just applied in 1985 and continuously developing.
Budget for road construction and maintenance is approximately 1/3 and 1/5 of total
~ needs, as a consequence, most roads are in bad condition. Furthermore, overloading with
its load equivalent factor ranges from 2-5 times of permitted loads equivalent factor leads
to early damage. In the future, national road is designed to use the maximum axle loads
of 10 tonnes, 2 tonnes greater than the present condition (8 tonnes). The performance of
pavement, especially asphalt pavement will be much influenced by Indonesian
geographic and climate which tends to increase in temperature resulting from global
warming. In addition, Indonesia with large areas has different regional characteristics
including geographical condition and availability of material types and quality such as
aggregate and sand. In certain areas, it is difficult to find aggregate for road pavement, it
must be transported from other islands.
Asphalt is the main material for road pavement. Indonesia needs 1,3 million tonnes,
however, local asphalt product is approximately 600.000 tonnes, the rest has to be
imported from other countries. On the other hand, Indonesia has a large deposit of natural
rock asphalt (Asbuton) reaching of 670 m tonnes which has not been optimally utilized.
The reasons are Asbuton has different properties and Asbuton production is low in
quality.
Cement factories in Indonesia have total production capacity by 44.89 m tonnes/year,
however, domestic consumption is 34.17 m tonnes which most consumed by property
(housing) sector, so that the rest of cement production capacity can be utilized by road
sector. Approximately, 124.000 km of Indonesian roads are unpaved and most of them
are low volume roads mainly in Kalimantan, Sulawesi and Papua, up to present there is
no standard specification is made. Nowadays, environmental concern is developing
therefore, environmental pavement technology is required. The reliability of
infrastructure system which can increase competitive economic growth is one of the
main goals of Indonesian Ministry of Public Works, therefore, pavement technology

Furqon Affandi 1
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suitable for Indonesian condition is needed. Road Map Research Design has been
prepared consisting of four divisions, namely road map technology for Indonesia Natural
Rock Asphalt (Asbuton) utilization, Road map technology for rigid pavement, Road map
technology for flexible pavement and Road map technology for low volume roads. Road
map technology for Indonesia Natural Rock Asphalt (Asbuton) is focused on utilization
of Indonesian natural rock asphalt (Asbuton) in order to be utilized to overcome the
shortage of asphalt in Indonesia. It is implemented by conducting several studies on
database of Asbuton deposit and properties, Asbuton rheological properties, technology
of Asbuton mix design, and economic feasibility study of Asbuton and its supply.

Road map for rigid pavement is aimed to provide technology of concrete utilization
which is expected to decrease the need of asphalt, utilize the potential of cement
production, overcome traffic overloading problem and also participate in nature
preservation. The main focus of road map technology for rigid pavement is material
technology and concrete mix design, design of concrete pavement for low volume traffic
and heavy traffic, maintenance technology for concrete road and concrete pavement
construction technology. Road map of Flexible pavement is focused on pavement
technology to anticipate the increase of vehicle load, flexible pavement technology suited
for Indonesian condition, technology for utilization of local materials and environmental
technology to save energy. Road map of flexible pavement is categorized to be four
groups ,i.e: material and asphalt mix, thickness design of flexible pavement, method of
construction for flexible pavement, maintenance technology for flexible pavement and
pavement management.

Road map technology for low volume traffic is aimed to provide relevant of low cost
technology for low volume traffic by considering the availability and quality of local
materials through several research which producing technical manuals for pavement mix
design of low volume traffic, manuals for construction and supervision. Another one is
study on sub standard local materials for road pavement materials.

The four road maps above, are expected to realize “the relevant road pavement
technology for heavy and low volume traffic suitable for Indonesian condition, by
utilizing natural material (mainly natural rock asphalt and cement), which durable,
comfortable and safe for environment.

Keywords: flexible pavement, concrete pavement, Indonesian natural rock asphalt, low
volume traffic, road map, environmental preservation, over loading.

Furqon Affandi 2
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PAVEMENT CONDITION POST DISASTER

Prepared by
Nyoman Suaryana

Research and Development Center for Road and Bridges (RDCRB)
JI. A.H. Nasution 264, Ujungberung, Bandung 40294, Indonesia

Abstract

With the complex geological structure, Indonesia is prone to serious disasters, such as :
earthquakes and volcanic eruption which damage infrastructures in a short perniod of time
and, moreover, the second phenomena, such as tsunamis and land slide. In recent years
disaster caused by earthquake were occured in many place of Indonesia, such as Tsunamis
in Aceh on the moming of December 26, 2004, and Indian Ocean earthquake near Padang
on September 30, 2009, which measured 7,6 on the Richter scale.

Much of the primary transportation infrastructure of West Sumatera province especially in
Padang and Pariaman areas, was damages. Typical damages on the road pavement such
as landslide, seftlement and craks. Measures should be taken to repaired roads and
bridges. Damages road pavement was repaired such as remove soil and install caution
signs, crack shall be sealed immediately, sand bags or gabion installment, and divert water
flow and construct temporary drains. There was a great danger that heavy rain would result
in secondary disaster such as landslides. Measures for prevention to landslide or slope
failure : close the areas where there was fear of damage, making temporary drainage to
protect the landslides area from water flow, and strengthened inspection.

The next steps is rehabilitation and reconstruction. In this step it is needed to select the
construction with the most effective and economical landslide treatment, other factors must
be considered, including safety, construction scheduling, availability of materials, site

accessibility, equipment availability, aesthetics, budget for design and construction, and
environmental impact.

Key words : disaster, pavement

Nyoman Suaryana 1
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1. INTRODUCTION

Indonesia is the world’s largest archipelago (Area : 1,922,570 km2), this country
consists of many island for more than 17,000 islands spread from 6°08’ north latitude
to 11°15’ south latitude, and from 94°45’ to 141°05’ east longitude.  Indonesian
region lie at the intersection of three major lithospheric plates : Eurasian, Pacific and
Indian-Australian plate. Pacific plate has been continuously moving northwest and
Indian-Australian plate moving northword, where oceanic crust of the Indian plate
underthrusts the asian plate. With the complex geological structure, Indonesia is
prone to serious disasters, such as . earthquakes and volcanic eruption which
damage infrastructures in a short period of time and, moreover, the second
phenomena, such as tsunamis and land slide.

%_':—' Patahan / sesar akiil A A _A_ zonasubduksi

Figure 1. Plates and subduction zone in Indonesia

In recent years disaster caused by earthquake were occured in many place of
Indonesia, such as : Flores sea on December 12, 1992 (Magnitudes=7,5), Lampung
on February 16, 1994 (Magnitudes=7,2), Banyuwangi on Juny 3, 1994, Bengkulu on
Juny 4, 2000, Alor Island on October 24 and November 15 (Magnitudes=7,3),

Nyoman Suaryana 2
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Nabire on February 6 (Ms=6,9) and November 26, 2004 (Ms=6,4) which have
caused heavily damaged. Tsunamis in Aceh on the moming of December 26, 2004,

and Indian Ocean earthquake near Padang on September 30, 2009, which measured
7,6 on the Richter scale.

2. LITERATURE STUDY

There are four phases of the cycle of disaster management : (i) emergency response,
(i) rehabilitation and reconstruction, (iii) prevention and mitigation and (iv)
preparedness. The phases which deals with pre-disaster is referred to as risk
manégement and deals with post-disaster is referred to as crisis management. Figure
2 below presented the schematic of the cycle of disaster management.

PRE - DISASTER POST - DISASTER
Emergency
Preparedness Response
Risk Management Crisis Manaaement
Prevention o Rehabilitation
Mitigation Reconstruction

Figure 2. The cycle of disaster management

a. Emergency Response

The emergency response stage is aimed at rescuing the surviving community
members and to immediately fulfill their minimum basic needs. The main goal of
this response stage is humanitarian rescue and aid. At this response stage, it is
also endeavored to complete decent temporary places for refuge, and quick
logistic arrangement and distribution that can reach the intended target namely
the disaster survivors.

Nyoman Suaryana ’ 3
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Secondary disasters can be occur caused by heavy rain and aftershock
earthquakes. Measures should be taken for the prevention of secondary disaster
after a great disaster. There was a great danger that heavy rain would result in
secondary disaster where the earth quake had caused sediment blockades of
rivers and landslides.

b. Rehabilitation and Reconstruction

The rehabilitation and reconstruction stage is a continuation stage of the
emergency response stage with the purpose of restoring public services in a
sufficient time and redevelop the community in the context of social, economic,
cultural and political life in accordance with the aspiration and the community’s
demand. Reconstruction of Infrastructure by giving priority to the restoring of
basic infrastructure functions such as roads, airports and seaports,
telecommunications infrastructure and facilities, the restoring electricity, water
supply and housing.

c. Prevention and Preparedness

The basic plan should be taken before the disaster occurred and divided into two
preventive measures, ie : structural-meaures (prevention) and non-structural
measures (preparedness). The relationship between structural measures and
non-structural measures in context of risk management is presented in Figure 5.
In terms of structural measures (prevention), the target is to directly minimize
disaster damage (reduction or mitigation). There will always be element of
probablity indesigning external force. The action shuld be taken such as
controlling development in high risk earthquake zones, using building codes that
reflect the earthquake risk in the community and so on. In terms of non-structural
measures, the key is abundance, meaning strengthening public awareness and
preparedness of local government and local communities with the priority on
disaster-prone areas, strengthening capabilities in disaster detection and
emergency response, strengthening people’s capacity through training and
education, Issuing procedures and guidelines in disaster management; and so on.

Nyoman Suaryana 4
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3. PAVEMENT CONDITION POST DISASTER

3.1. Aceh Tsunamis

On the morning of December 26, 2004, earthquake which have magnitude 9.0 on the
Ricther scale, caused tsunamis and struck Aceh and part of South Sumatera
resulting in heavy damages. The hypocentre of the main earthquake was at 160 km
west of Sumatra, at a depth of 30 km below mean sea level (initially reported as
10 km). This is at the extreme westem end of the Ring of Fire, an earthquake belt
that accounts for 81 percent of the world's largest earthquakes. Numerous
aftershocks were reported off the Andaman islands and the region of the original
epicentre in the hours and days that followed.

Figure 3. Areas affected, condition before and after tsunami

Based on recent information obtained from the National Coordinating Board for
Disaster Management (Bakornas PBP) on March 21, 2005, the fatalities in 20
kabupatens in the Province of Nanggroe Aceh Darussalam (NAD) are estimated to
reach 126,602 people killed and interned, and 93,638 people missing. Estimated
length of primary roads damages :

Nyoman Suaryana A 5
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a.

Total damaged arterial roads: 654 km (27.5% destroyed, 45.5% sustained major
damage)

Total damaged neighborhood roads: 1,361km (33.7% destroyed, 21% sustained
major damage)

Total damaged provincial highways: 603 km (38% destroyed,14% sustained
major damage)

Total damaged bridges: 2,267 units (66.5% destroyed, 18% sustained major
damage) '

Total damaged aqueducts: 9,122 units (83% destroyed, 6% sustained major
damage)

Figure 3. Typical road damages after Tsunami

3.2. Padang Earthquakes

-Indian Ocean earthquake near Padang on September 30, 2009, which measured 7,6

on the Richter scale resulting the infrastructure in West Sumatera (Padang) damaged
and more then 100 people death. Epicenter located about 45 km from Padang City,
and infrastructures damages mostly happen in Padang and Pariaman area.

Typical damages in infrastructure, especially in road pavement are craks, settiement

and landslide. Figure 4 —7 shown the condition of pavement post disaster.

Nyoman Suaryana 6
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Figure 4. Craks and Settlement in KM 44.5 LUBUK SELASIH-
SOLOK

Nyoman Suaryana
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Figure 5. Craks and Settlement in PARIAMAN MANGGOPOH-
PADANG

Nyoman Suaryana
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Figure 6. Landslide in Km. 17.9 KOTA PADANG - LUBUK SELASIH
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Figure 7. Landslide in roadway and in slope (PARIAMAN
MANGGOPOH-PADANG (Simpang Empat Direction)
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4. EMERGENCY RESPONSE (Padang Earthquakes)

The Stage of Emergency Response was set for 3 months since the disaster. At the
stage of emergency response, the Board has coordinated these following emergency
efforts:

a. Preliminary countermeasure
After the disaster, the government first estimates the damages such as death,
injured, collapsed infrastructures, water supply, electrical and communication
damages. The first estimation is needed in order to set up a system of disaster
management.

b. Emergency countermeasure
+ Mobilization of search and rescue teams (army, police, red cross, government
official and volunteers)
e Immediately helping the disaster survivors
o Temporary restoration of the basic infrastructure that support life, such as
temporary dwelling, sanitation, water supply, electricity, communications and
transport facilities.

Taken measures for transportation

Much of the primary transportation infrastructure of West Sumatera province
especially in Padang and Pariaman areas, was damages. Typical damages such as
landslide, settlement and craks. Measures should be taken to repaired roads and
bridges. Damages roads are repaired using minimum pavement structure, such as :

a. Remove soil and install caution signs
At the landslide area, soil should be remove from the road pavement to allow
traffic flow, and install caution sign.

b. Crack shall be sealed immediately
Cracks is caused by settlement associated with an underground movement or
landslide. Considering the rainy season, the craks in the pavement should be
sealed imemediatly to protect the pavement structure from infiltrate water and
secondary landslide.

Nyoman Suaryana 11
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C.

Sand bags or gabion instaliment
Temporary treatment for landslide should be taken, such as sand bags or gabion
installment.

Divert water flow and construct temporary drains

Secondary disasters can be occur caused by heavy rain and aftershock
earthquakes. To prevent the landslide it need to construct temporary drain and
divert water flow.

Prevention of secondary disasters

There was a great danger that heavy rain would result in secondary disaster such as

landslides. Measures for prevention to landslide or slope failure :

a.
b.
C.

5.

Close the areas where there was fear of damage
Making temporary drainage to protect the landslides area from water flow
Strengthened inspection

RECONSTRUCTION & REHABILITATION (Padang Earthquakes)

In conjunction with selecting the most effective and economical landslide treatment,

other factors must be considered, including safety, construction scheduling,

availability of materials, site accessibility, equipment availability, aesthetics, budget

for design and construction, and environmental impact. Some datas is needed to

used in design ie. soil investigation, mapping and geology survey. There are many

technique for strengthened, ie :

Treatment for strengthened slope :

a.

Restoration with planting

Restoration with planting is used on the slopes that does not collapse under
normal condition (standard slope gradient). Some specific technique are : lined
turfing, lined planting, sodding, vegetation matting (covering with mats cohtaining
seeds and fertilizer), seed spraying, spraying vegeiation substrate (soil dressing,
thick-layer substrate spraying), vegetation sand bags (use of sand bags
containing seeds and fertile soil).
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b.

Restoration by facing structures

This technique is used when planting is not practical such as with bedrock slopes.
Some specific techniques are : mortar or concrete spraying, stone or block
pitching, concrete block pitching, cribbing with concrete block, cribbing by mortar
and gabions.

Restoration with structures

This method is applied when slopes length would be too long and not enough
space to make standard slope gradient. Some specific techniques are : retaining
wall made of piled stone or concrete block, concrete retaining walls, lattice walls,
anchoring and reinforced earth walls.

Other techniques

Other techniques of slope restoration include soil improvement and drainage
works. Soil improvement is done to improve stability, using chemical injection or
lime soil stabilization.

Treatments for strengthening pavement :

a.

C.

SAMI

A strain alleviating membrane interlayer (SAMI) is a sprayed seal surfacing, which
is covered with a thin layer of asphalt as part of the surfacing treatment. The
sprayed treatment acts as a membrane interlayer, which is designed to eliminate
or minimize reflection cracking in a pavement by the use of either X

- a higly modified polymer modified binder

- a geotextile with an unmodified binder

Asphalt Overlay

An asphalt overlay is an application of a layer asphalt to an existing pavement
surface. Overlay are used to strengthened pavement, they are also placed to
remedy surface deficiencies such as Shape and roughness.

Reconstruction of pavement

Nyoman Suaryana 13
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UTILIZATION OF BUTTON NATURAL ASPHALT
(ASBUTON)
PROBLEM AND SOLUTION

Ir. Nono, M.Eng.Sc', Ir. Kurniadjie, M.Sc?

Research and Development Center for Road and Bridges (RDCRB)
JI. A.H. Nasution 264, Ujungberung, Bandung 40294, indonesia

Abstract

In recent years there are two main issue that occurred on an pavement constraction work
in Indonesia, the first issue is the need for national asphalf can not be met so that the
domestic suppliers need to import. The second issue is not achieved due to the age of the
plan indicated early damage because the asphalt was softer or the asphalt was harder of
asphalt used.
One way to reduce imports and improve the performance of asphalt mixtures is the use of
domestic products is the use of natural asphalt found in Southeast Sulawesi, Buton Island,
called Asbuton (Buton Rock Asphalt) was the region with the largest deposits of natural
asphalt in the world at around 677 million fonnes or equivalent with approximately 170
million fons of asphalt.
In its use for construction pavement, Asbuton experiencing some constraints in terms of
quality Asbuton produced, the use of modifiers is not appropriate and the technology used
to make asphalt mixtures with Asbuton. This happened before the year two thousand, but
after the year 2005 produced grain asbuton and pre-blended asbuton that serves as a
substitute for oil and asphalt additives, these constraints can be more or less been solved.
From studies in the laboratory that had conducted showed that asphalt mix plus Asbuton
has several advantages such as increasing the value of Marshall stability of up to 19%,
value of resilient modulus of up fo 36% (25°C) and dynamic stability up to 71%, compared
with a mixture of asphalt mix without asbuton.

Keywords:

Asbuton, National Asphalt, Age of the Plan, Construction Pavement, Modifiers, Grain
Asbuton.

1. INTRODUCTION
There are two major issue for asphalt work in Indonesia, the first issue is the need
for national asphalt maintenance, improvement, accessibility and development of road
transport is estimated at 1.2 to 2 million tons and will continue to increase with the
growth of development can not be supplied by Pertamina.
Pertamina as the main supplier of asphalt supply in the country is only able to
provide for about 600,000 tons/year, so to meet the shortage of supply of asphalt is
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done by way of diminishing the import of foreign exchange. The second issue,
Indonesia with high rainfall and the heat of the sun throughout the year coupled with
heavy traffic which will encourage uncontrolled early damage in the form of cracking or
deformation.

One alternative that can be considered to reduce imports and improve the
performance of asphalt mixtures is the use of asphalt domestic product is the use of
natural asphalt found in Southeast Sulawesi, Buton Island, commonly called Asbuton
(Buton Rock Asphalt), which is the region's largest deposit of natural asphalt in the
world which is about 677 million tons. Asbuton was found by Dutch East Indies
government in 1924 and managed by NV Mijnbouw en Cultuur Maatschapij Boeton

(1924-1954), then managed by Indonesia government through mining concessions
until now.

Most of these deposits have been explored in the area Lawele, of + 210 million
tons, equivalent to + 63 million tons of asphalt cements. During this Asbuton exploited
in the mining area and surrounding Kabungka, whereas relatively low amount of

deposit, which is about 60 million tons, equivalent to + 12 million tons of asphalt
cement.

2. ASBUTON DEPOSIT

There are two types of natural asphalt, natural asphalt lake (lake asphailt) and
natural rock asphalt. When compared with a deposit of natural asphalt in other
countries, the island of Buton smoothly largest deposit of natural asphalt in the
world as shown in Table 2.1.

Table 2.1 Deposits of natural asphalt in the world

No. Country Est:mat:z :::;(stl;sn g’ natural
1. | Indonesia 677.000.000

2. | Asiatic 35.000.000

3. | Canada (Trinidad Lake Asphailt) 30.000.000

4. | Switzerland 10.000.000

5. | France 7.000.000

6. | Bosnian 7.000.000

Asbuton is natural rock asphalt found on the Buton Island, southeast Sulawesi,
formed naturally by geological processes since thousands or even millions of years
ago, asbuton formation derived from crude oil that pushed the surface slip out the
porous rock. Generally rock type impregnated crude oil were lime stone, clay stone
or sand stone.

Nono', Kurniadjie®
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Natural asphalt is available on Buton Island has a very large reserves, with
asphalt levels varied between 10% and 50% with spread from the bay location
Sampolawa up to Lawele bay along 75 km with a width of 27 km, as an illustration,
the location of natural bitumen deposits in the island of Buton, shown in Figure 2.1.

Figure 2.1 Location of Buton Island deposits

Exploration undertaken Alberta (1989) at 132 points Lawele on drilling Asbuton
thick obtained ranged from 9 meters to 45 meters or an average of 29.88 meters
thick. Witch is a thick ground cover from 0 to 17 meters or an average of 3.0
meters thick ground cover, 47 meters in the distribution area of the deposit
Asbuton 1527343.5 m?. ‘

The data is equipped with advanced studies conducted by KPN Dharma
Bhumi, mining fields and energy Southeast Sulawesi province, 1997 and satellite
data that shows total reserves of natural asphalt in the entire island of Buton is
about 677.247 million tons of scattered area, Waesiu 0.100 million tons; Kabungka
60 million tons; Winto 3.2 million tons, 0.600 million tons Winil; Lawele 210.283
million tons, 181.25 million tons Siantopina, Olala 47,089, Enreko (Coolie Milk)
174.725 million tones.
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Table 2.1 Estimated Deposit Asbuton in Lawele and surrounding areas

No. Location area,m® Thick bitumen Deposit

(m) content,% (tones)
1. | Batuawu 550.000 76.1 20-40 60.69
2. | Mempenga 280.000 72 20-30 29.232
3. | Lagunturu 420.000 61 20-25 37.149
4. | Kabukubuku 570.000 50 20-35 41.325
5. | Wangkaburu 460.000 62.8 20-35 41.888
6. | Siantopina 5000.000 25 Unknown 181.25
7. | Ulala 1.500.000 21.65 Unknown 47.089

Source: Report Estimation Geolistrik and core drilling Lawele village Asbuton, KPN Dharma Bhumi, mining fields
and energy Southeast Sulawesi province, 1997

Of the many Asbuton deposit locations, only locations are Kabungka deposit
has been mined and exploited, other areas such as the deposit location Lawele,
new in the exploration stage and little use. Therefore, so far engineered paving
roads in Indonesia are only known natural asphalt Asbuton characteristics of
Kabungka. In general can be distinguished two types of Asbuton with different
characteristics that are hard as the Kabungka and are relatively soft from Lawele.

From the results of exploration, the area has a kind Lawele soft Asbuton
covered with a layer of soil (overburden) on average between 0 to 4.9 meters.
Further exploration of the results was also mentioned that there have been some
obstacles to carrying out drilling, one of which is sticky with asbuton drill, and it's
likely due to very soft under layer asbuton.

CHARACTERISTICS OF ASBUTON

As already known, in the Asbuton there are two types of main element, namely
bitumen (asphalt) and minerals. In the utilization of asphalt work, the two types of
elements of a dominant will affect the performance of the designed asphalt
mixtures.

The results of physical and chemical analysis of bitumen Asbuton from
Kabungka and Lawele locations are shown in Table 3.1 and Table 3.2.

Table 3.1 The results of physical testing of bitumen Asbuton from Kabungka and

Lawele
: ; Result of test
Type of physical testing Asbuton from Kabungka T Asbuton from Lawele
Bitumen content,% 20 30.08
Penetration, 25°C,100 gr, 5 sec, 0,1 mm 4 36
Softening point, °C 101 59
Ductility, 25°C, 5cm/minute, cm <140 >140
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Solubility in C2HCLs, % - 99.6
Flash point, °C - 198
Specific gravity 1.046 1.037
LOH (TFOT), 163°C, 5 hours - 0.31
Penetration after TFOT, % fresh - 94
Softening point after TFOT, °C - 62
Ductility after TFOT, cm - >140

Table 3.2 The result of chemistry testing of bitumen Asbuton from Kabungka and

Lawele ‘
Type of chemistry testing Result of test
Asbuton from Kabungka | Asbuton from Lawele
Nitrogen (N),% 29.04 30.08
Acidafins (A1), % 9.33 6.60
Acidafins (A2), % 12.98 8.43
Parafin (P), % 11.23 8.86
Maltene 1.50 2.06
Nitrogen/Parafin, N/P 241 3.28
Asphaltene content, % 39.45 46.92

Judging from their chemical composition, bitumen of Asbuton from both regions

has deposits of nitrogen compounds and high base maltene good parameters.
This indicates that Asbuton can serve as a good adhesive to aggregate and
sufficient durability. But viewed from the other characteristics, penetration value of
Asbuton Kabungka has a relatively low penetration compared to Asbuton from
Lawele. In order Asbuton from Kabungka can be utilized in asphalt mixed, Asbuton
be undertaken in such a way that has characteristics approaching the
characteristics of the asphalt cement.

From the description shows that the largest deposits Asbuton in Buton island
located in Lawele with high quality asphalt, which needs to be done is an
appropriate technology so that the nature of Lawele asphalt can be used in asphalt
road paving work.

Minerals of Asbuton dominated by "Globigerines limestone 'limestone is a very
fine micro-organism is formed from ancient animal micro-foraminifera have very
fine qualities, hard-yield relatively high calcium and good as a filler in asphalt
mixtures.

Gradation test results and chemical analysis mineral extraction results from the
location Kabungka and Lawele shown in Table 3.3 and Table 3.4.
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Table 3.3 Mineral gradation of Asbuton from Kabungka and Lawele

Sieve Size passing (%)
ASTM mm Asbuton from kabungka Asbuton from Lawele
No.8 2.38 100 100
No.30 0.595 100 99.1
No.50 0.297 100 89.1
No.100 0.148 956 493
No.200 0.074 45 322

Table 3.4 Mineral composition of Asbuton from Kabungka and Lawele

mineral chemist analysis
Compounds
Asbuton from kabungka Asbuton from Lawele
CaCOg3 86.66 72.90
MgCOs 143 1.28
CaS04 1.1 1.94
CaS 0.36 0.52
H0 0.99 294
Si02 564 17.06
AlbO3 + Fex0s3 1.52 2.31
Residu 0.96 1.05

4. BARRIERS TO USE ASBUTON
In the decade of the eighties to the nineties, asbuton, usually used for cold mix
asphalt, which is used conventional asbuton, but a failure caused by:

e bitumen content vary widely, the levels of conventional asphalt Asbuton can
vary up to 10%

e grain size is relatively large, the specifications required for Asbuton layer
aggregate mixture has maximum grain size is passed sieve No. 4 (4.76 mm),
the reality on the ground asbuton grains found in above 1 inch (2.54 mm),
where this will affects asbuton asphalt activate by modifier material.

» modifier material not suitable to activate the bitumen asbuton

¢ Asbuton contamination between the clay and the other materials at
accumulation and transport.

e asbuton water content is high, the water content conventional asbuton can
occur up to above 20%.

Mixed failure due to cold, tried Asbuton used in asphalt mixtures in a warm but
experienced several problems, namely:

+ modifications must be made in mixer,

« modifier kind of inappropriate,

« the use of cold mix in locations with heavy traffic and
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» Asbuton water content is high.

The next effort is to make an asbuton hot mixing, but aithough the results are
relatively good, there are still obstacles include:

¢ must make modifications mixer,
o modifier types of inappropriate and
o Water levels are relatively high.

5. IMPROVING PERFORMANCE MIXTTURE DONE USING ASBUTON
The work done to improve the performance of asphalt mixtures using asbuton are:

Uniform bitumen content and grain products generated asbuton fabrication,
such as Butonite Granular Asphalt (BGA), Butonite Rock Asphalt (BRA),
Lawele Granular Asphalt (LGA) and refined Asbuton bitumen (Refine Buton
Asphalt, Retona).

Minimizing water content resulting asbuton while protecting the addition of
water content, for example by packaging

Producing asbuton that can be used directly, without making any
modifications to the equipment used for mixing, for example BGA supplied
through feeder filler.

Conduct pre blended between the asphalt asbuton hard grains with a specific
process that occurs mixture homogeneity, for example refined Asbuton
bitumen (Refine Buton Asphalit, Retona) mixed with asphalt cement before
inserted into the mixer.

Conduct barring the placement of asphalt mixtures using asbuton, for
example for low traffic use cold mix Lasbutag, for traffic being able to use a
asbuton warm mixture and asbuton for heavy traffic can be used asbuton hot
mixture.

If the asbuton modifier must be used, choose the appropriate modifier, for
example to asbuton warm mixture can be used PH-1000 which has a
viscosity modifier that between 1000 to 1200 cSt.

Making modifications mixer that can be used for hot asphalt mixtures using
hard asphalt and can be used to mix the mixture using asbuton.

An activity is already done and has given satisfactory results. The last
attempt was done LGA mixes are hot without modifying the asphalt mixing
plant (AMP).

6. TYPE ASBUTON THAT HAVE BEEN PRODUCED

Asbuton types that have been produced in fabrication and manual in recent

years that have been recommended are granular type, refined Asbuton bitumen
(refine Buton asphalt, Retona) and pure refined Asbuton bitumen (full extraction
results).
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Of the three types that have been recommended asbuton, only two types have
been produced which has done manufacturers and full scale test by IRE and used
for projects that use the type asbuton granular and (refine Buton asphalt, Retona).

6.1. Granular Asbuton
Granular Asbuton is the result of processing solid Asbuton which broke with a
stone-breaker (crusher) or other appropriate solvers that have a certain grain size.
Since 2005 there are four types of grain produced asbuton, classification of
type asbuton basis points based on class penetration and bitumen content. Terms
asbuton into four types of granular are shown in Table 6.1 Granular Asbuton are

generally used in cold mix asphalt, a mixture of hot and warm the mixture as a
binder or added ingredients (additives).

Table 6.1 Granular Asbuton requirements

Properties of Asbuton Test method .{.‘g’: ;I’g Ig?) g,';; ;&gg
Bitumen content of asbuton; % SNI03-3640-1994 | 18-22 | 18-22 | 23-27 | 23-27
Grain size of asbuton '
- Passing No 8 (2,36 mm); % SNI 03-1968-1990 | 100 100 100 100
- Passing No 16 (1,18 mm); % SNI 03-1968-1990 | Min 95 | Min95 | Min 95 | Min 95
Water content, % SNI 06-2490-1991 | Max2 | Max2 | Max2 | Max2
Penetration of bitumen: 25 °C, 100 g, 5 sec; 0,1 mm | SNI 06-2456-1991 | <10 10-18 | 10-18 | 19-22
li?t"le'i(pe 5/20 : penetration grade of 5 (0.1 mm) and bitumen content of 20 %.

2.Type 15/20  : penetration grade of 15 (0.1 mm) and bitumen content of 20 %.
3.Type 15/25 : penetration grade of 15 (0.1 mm) and bitumen content of 25 %.
4. Type 20/25 : penetration grade of 20 (0.1 mm) and bitumen content of 25 %.

6.2. Asphalt cement modified by Refined Asbuton bitumen

There are several products extracted (Refine) Asbuton bitumen content of
between 60 to 100%. To hamness the power of the asbuton mineral filler, made
extraction asbuton only reached a certain content of bitumen, typically between 50
to 60% the way to making a modified asphalt asbuton or commonly called pre-
mixed asbuton. To be used as a binder or modifier softener needed, generally

using asphalt cement, Asphalt cement requirements were modified with Asbuton
shown in Table 6.2.

. Table 6.2 Requirements of Asphalt cement modified by Refined Asbuton Bitumen
(Refine Buton Asphalt, Retona)

No. Test Test Method Requirements
4. |Penetration, 25°C,100 g, 5 sec, 0,1 mm SNI 06-2456-1991 40-60
2. |Softening point, °C SNI 06-2434-1991 Min. 55
3. |Flash point, °C SNI 06-2433-1991 Min. 225
4. [Ductility, 25°C, 5cm/minute, cm SNI 06-2432-1991 Min. 50
Nono’, Kurniadjie® 8
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5. |Specific gravity SNIi 06-2441-1991 Min. 1,0
6. |[Solubility in C2HCLs, % by weight RSNI M-04-2004 Min. 90
7. |LOH (TFOT), % by weight SNI 06-2440-1991 Max. 1

8. [Penetration after LOH, % by fresh SNI 06-2456-1991 Min. 55
9. |Ductility after TFOT, cm SNI 06-2432-1991 Min. 25
10 |Mineral passing No. 100, % SNI 03-1968-1990 Min. 80

Asphalt cement modified with Refined Asbuton Bitumen or pre-mixed asbuton can
be obtained by mixing grain that has asbuton in extraction part with asphalt cement

pen 60 or 80 pen, whose creation is done with the fabrication process flow chart as
shown in Figure 6.1.

Granular Asbuton Semi extraction
(70 — 80% mineral) Process Asbuton

i (40 ~ 60% mineral) ;

A 4

Asphalt cement

pen 60/pen 80 Mixes 155°C
temperature 160°C

A\ 4

| Modified Asphalt

Figure 6.1 Process of modified asphalt cement by granular asbuton
Source: Retona blend 55, 2008

6.3. Pure Refined Asbuton Bitumen (Full extraction)
Pure refined asbuton bitumen is asbuton types obtained from the total
extraction of asbuton with 100% bitumen content.

Pure refined asbuton bitumen in a mixture of asphalt can be added as an
ingredient asphalt or as a binder as well as ready-made standard asphalt or
asphalt cement equivalent.

If the extracted bitumen has a low penetration, to create the equivalent asphalt
cement grade with certain characteristics may be tempered by the added material
in this case asphalt pen 60, pen 80 or pen 120 at a particular composition.
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7. STUDY IN THE USE OF HOT MIXED GRANULAR ASBUTON
7.1. Test characteristics and performance of asphalt mixtures

To analyze the characteristics and performance of asphalt mixtures without and
with Asbuton, as the sample used Asbuton from Lawele shaped grains, among
other test results to obtain the characteristics of asphalt mixtures using the
Marshall method, the performance of mixed use Wheel Tracking Machine tools,
test equipment fatigue using Dartec and stiffness modulus test using a UMMATA.

7.1.1. Marshall Test

For the analysis of the characteristics of hot asphalt mixture with and without
granular Asbuton, Marshall test performed, test results are shown in Table 7.1.

Table 7.1 Marshall Test result

Test result with
No. Test % granular Asbuton Requirement
“ 0% 5% 10%

1 Optimum bitumen content,% 6.00 6.40 7.20 -

2 Density, gricm3 2.304 2.280 2.242 -

3 | Voids in Mineral Aggregate, % 17.42 18.30 20.20 Min.15
4 | Voids filled bitumen, % 70.80 71.60 74.00 65

5 | Voids in Mixes (VIM). % 5.09 5.12 5.30 4959
6 | VIM on absolute density, % 3.31 3.80 270 Min.2.50
7 | Stability, kg : 953 956 960 Min.800
8 | Flow, mm 2.03 3.01 3.10 Min.2
9. | Retain Stability, % 93 87 86 Min 85
10 | Marshall Quotient, kg/mm 336 295 320 Min 200

With the addition Asbuton in hot mixture asphalt have a tendency to raise
the value of stability and optimum bitumen content in the mixture, this phenomenon
occurs because the assumption of asphalt serves from Asbuton as direct asphalt
cement. This was also followed by the rise in the voids in mineral aggregate, voids
filled bitumen, the voids in a mixture with equal value. This volumetric balance
value makes the mixture easier to work in the field.

7.1.2. Test with a groove depth of Wheel Tracking Machine

To know the effect of the addition Asbuton in hot mixture asphalt to
deformation, the test conducted using the wheel tracking machine tools. Test
results are shown in Table 7.2. and graph the relationship with the depth of the
track deformation happens in Figure 7.1.
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Table 7.2 Wheel Tracking Machine test result

Number of passing % Asbuton grains in mixture

0% 5% 10%

0 0 0 0

21 1.39 1.25 1
105 2.01 1.85 1.52
210 237 217 1.79
315 264 2.39 1.97
630 3.22 2.85 229
945 3.67 3.16 2.52
1260 4.09 3.4 2.71
Do (mm) 244 244 1.95
DS(T/mm) 1536.6 2625 3315

R (mm/m) 0.0273 0.016 0.0127

Additions Asbuton in the mix to give permanent deformation decreasing trend
indicates that a hot mixture of asphalt more resistant to deformation.

45
4 u
. 3.5
E
E 3.
]
g 2.5
® 2-
o
& 15
o — 10% ASBUTON
1 me = 5% ASBUTON
REEAED OO/OASBUTON
0.5
0 T T T v

0 200 400 600 800 1000 1200 1400
PASSING

Figure7.1 Graph showing the relationship deformation with passing

7.1.3. Test the resistance to Fatigue
To determine the influence of resistance fatigue addition Asbuton in hot mixed
asphalt, fatigue testing using Dartec, test results are shown in Figure 7.2.
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Figure 7.2 Graph showing the relationship between load repetitions with tensile
- strain (€)

| 7.1.4. The Stiffness Modulus Test

To find out the value modulus of asphalt mixtures produced with the addition of
Asbuton, using the Universal Machine Testing Apparatus (UMATA), test results are
shown in Table 7.3. Stiffness Modulus of Bituminous Mixes depend on temperature
o time of loading and the stiffness modulus of the bitumen, therefore, the modulus

| test carried out with temperature variation.

w Table 7.3 Test result
' o Stiffness Modulus, MPa
Test temperature °C
0% Asbuton | 5% Asbuton | 10% Asbuton
25°C 3488 4466 4729
35°C 1472 2181 2432
45°C 681.3 1281 1332

From data on Table 7.3 shows the addition of more Asbuton in the mix, the
- higher the modulus value. Besides the addition Asbuton looked in the mix will
cause more resilient to temperature increases.

7.2. Simulation calculations determining the thick overlay

Test results with the data that has been done, to know the effect of the use of
granular Asbuton Lawele in hot mixed asphalt simulation calculations performed
overlay determination, field data are used as the simulation is data on roads
Padalarang - Purwakarta.
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o Existing road:
o Surface layer (asphaltic concrete), thickness : 5 cm,
o Base layer (crushstone base), thickness : 13 cm

o Subase layer (gravel) thickness :20 cm
o Subgrade

¢ Data traffic:
o ADT : 21,586 vehicles per day for two-way and heavy vehicles + 30%.
o ESA :3,914,000 per year

» Overlay for design life : 5 years
With a variety of Asbuton addition Lawele 0%, 5% and 10% of the total
mixture, in this case, obtained a thick overlay:
o hot mixed asphalt concrete without Asbuton: 10 cm
o hot mix asphalt concrete with 5% Asbuton: 8 cm
o hot mix asphalt concrete with 10% Asbuton: 7.75 cm

The calculations above show that the addition of the mixture Asbuton can
reduce the required thick overlay.

8. CONCLUSION

Based on the above description can be concluded matters as follows:

1.

Bitumen Asbuton has deposits of nitrogen compounds and high base maltene
good parameters, so good adhesive to aggregate and sufficient durability.

To reduce the failure rate and reduce the cost of construction, the
recommended granular Asbuton with the grain size is very small (1.18 mm),
with appropriate quality control

Asbuton mixing can be carried out by heat, by considering Asbuton type, type
and location of placement modifier mixture.

Asbuton functions in the mixture, as well as additives that improve the
characteristics of the mixture can also substitute the use of asphalt cement.

Can substitute with asphalt cement in the mix and have a level higher
reliability, the use Asbuton can save foreign exchange, in addition to
other benefits such as tax revenue.

At the design life and the same location, a thickness layer of asphalt concrete
overlay is needed mix asphalt asbuton with 5% is 20% thinner than the asphalt
cement asphalt mixtures.

To get better quality Asbuton product, research and development has been on
going

Nono’, Kurniadjie® 13
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SEISMIC DESIGN AND SEISMIC
RETROFIT FOR HIGHWAY BRIDGES
- IN JAPAN

i Guangfeng ZHANG

Public Works Research Institute, Japan
. :
March 1-4, 2010

1 Earthquakes Seismic Design Specifications

1923 Great Kanto 2.0. (M7.9)
‘ 1926 Design Specifications of Road Structure
Introduction of seismic design

1964 niigata £.Q. (m7.5)
; 1971 Sseismic Design Specifications
1978 miyagi-ken oki E.Q. (M7.1)
. 1980 Design Specifications for Bridges
1995 Hyogo-ken Nanbu (Kobe)

E.Q. (M7.2) : 1996 Design Specifications for Bridges

| 2002 Design Specifications for Bridges
(Current version)

Guangfeng Zhang
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The 1995 Hyogo-ken Nanbu Earthquake

» January 17, 1995
= Hyogo-ken Naif

Type II Hard Soil Type II Moderate Soil
(IMA Kobe NS) (IR Takatori NS)
Original ground motion Original ground motion
1000 Deesign spectrum 1000 Design spectrum
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Natural Period (sec)

Guangfeng Zhang
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Limit States of Bridges
Laterai Displacement
Elastic

81 Limit
| &
‘ B
| 2

5
“ r

lévlﬂlonlinea\lﬂé
|
i Lateral Displacement
- } ot Workshop (TRE and NILIMSPWRT) 5 )

An Example for Selection of Limit State of Structure Members ’Hw

‘ General Continuous Multi-Span Bridge (SPL2)

> O Limit state: Repairable Limit
‘ O Limit state: Limited Nonlinear Behavior
| QO Limit state: Elastic Limit

Guangfeng Zhang
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Force-displacement relationship
used in design \

Lateral Force

#Cover concrete spalling
#Rebar buckling

Limi state Lateral Displacement

Seismic Retrofit Method for Existing RC Columns (1)

RC Jacketing Steel Jacketing

Original colomn

Guangfeng Zhang
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FRP Jacketing
FRP: Fiber Reinforced Polymer

FRP sheet in
longitudinal direction

FRP sheet in
circumferentiat direction

Scaffold
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Experimental Verification (1) ’nuw

Experimental Verification (2) ’

it

Quasi-static cyclic loading test of RC column specimen
retrofitted with steel jacketing

Axial loading
apparatus

Guangfeng Zhang
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Experimental Verification (3)
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Experimental Verification (5)

RC column specimen failed in flexure

Joiet Workshiop (IRE and NILIMBPWRI) 15

After earthquake

—
After emergency repair

‘ Guangfeng Zhang
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Unseating Cases in the 1995 Hyogo-ken Nanbu Earthquake

3

1P . e

Joint Workshop (IRE and NILIMSPWRE) 17

An Example of Unseating Prevention System

Multiple Fail-safe System
4% Seat width
¥ Restrainers

Cable
restrainer

Seat id;!l ﬁ

Joint Workshop (IRE and NILIMGPWRT) 18

214




Joint Workshop on Road and bridge

How the Unseating Prevention System Works?

Schematic of unseating prevention system

i Expected Earth_ uake

PRRN. P S

Unexpected large earthquake

s

Cable
restrainer

j May 26, 2003
‘ Sanriku-Minami E;
M=7.0

o

Guangfeng Zh_ang
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REVIEW OF BRIDGE CONDITION POST EARTQUAKE DISASTER

Ir. Roestaman, M.Sc’, Ir. Imam Murtosidi?, Ir. Nandang Syamsudin, MT?
Rulli Ranastra lrawan, ST, MT*

Institute of Road Engineering
JI. A.H. Nasution 264, Bandung 40294

Abstract

From geological aspects the Indonesian archipelago is formed by collision between large
tectonic plates. Collision of Eurasia and India-Australia plates influence the western part of
Indonesia, while on the eastern part of Indonesia these two plates collide again with the
Pacific plate from eastem direction. These movements cause the seismic risk and volcanic
conditions in Sumatra, Java, Flores, Maluku, Sulawesi and Irian Jaya islands.

This report describes the investigation results of post earthquake damage on the bridge
infrastructure during the last five years, with a magnitude of more than six on the Richter
scale in several regions of Indonesia, like Nabire, Aceh, Nias, Yogyakarta, Bengkulu, West
Java and West Sumatra.

The earthquake damage in bridges is generally comprising of :
- Movement of superstructures in lateral direction
- Increase of lateral dilatation between old bridge and new widened bridge
- Slumping of the approach embankment to the bridge
- Cracking/splitting of wing walls at abutments

I. INTRODUCTION

Earthquake is one of the natural phenomena that frequently occurs, and anytime
earthquakes could hit even with or without prediction. Earthquakes always cause
damage regardless of their great or small magnitudes. Damage is also caused by
other natural disasters that are triggered by the earthquake, like earth sliding,
damage of buildings, and even loss of human life.

If an earthquake damages infrastructure facilities like roads and bridges, then the
economical activities in that region are disturbed due to transportation obstructions.
This is another aspect of post earthquake loss.

Based on geological aspects, some regions in Indonesia have a high risk for the
occurrence of great/massive quakes. During the last five years several earthquake
disasters with magnitudes above six on the Richter scale caused damage to bridge
structures in following regions :

Ir. Roestaman, M.Sc’, Ir. Imam Murtosid?’, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST, MT* 1
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1.Nabire (7 February 2004, 6,8 SR)

2.Aceh (26 December 2004, 9,3 SR, Tsunami)

3.Nias (28 March 2005, 8,7 SR)

4.Yogyakarta (27 June 2006, 6,2 SR)

5.Bengkulu (12 September 2007, 7,9 SR)

6.West Java - Southern part (2 September 2009, 7,3 SR)
7. West Sumatera (30 September 2009, 7,6 SR)

Based on investigation studies on several bridges, the type and extent of post
i earthquake damage on bridges in Indonesia can be revealed.
| Generally, there are several post earthquake typical damage on bridge as follow :
' - Lateral movement of bridge superstructure.
| - Lateral dilatation between main superstructure and added superstructure.
- Settlement of bridge approach road embankment.
| - Cracks on retaining wall and abutments.

il. GEOLOGICAL CONDITION OF INDONESIA

The Indonesian archipelago is one attractive region by the geological conditions.
| Attractive because of the formation of the group of islands by collision of large
tectonic plates. Collision of Eurasia and India-Australia plates influences the
western part of Indonesia, while on the eastern part of Indonesia these two plates
collide again with the Pacific plate from eastern direction.

Ir. Roestaman, M.Sc’, Ir. Imam Murtosidi. Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 2
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Figure 1 Tectonic condition of Indonesian archipelago

The red, orange and green lines show the borders of tectonic plates. The red line
shows the widening of the oceanic floor. The orange line shows the relatively
horizontal faulting, while the green line shows collision between tectonic plates.
These moving condition as shown in Figure 1 has an impact on life and nature on

these plates. Sulawesi island has one of the worst conditions by the collision
between three plates.

Pacific

Plate

Figure 2 The ring of volcanoes and epicenter locations in the Indonesian archipelago.

The red line on Figure 2 shows the ring of fire/volcanoes, the purple points are
earthquake centers, and yellow stars are hot spots. These tectonic activities cause
the seismic risk and volcanic conditions in Sumatra, Java, Flores, Maluku, Sulawesi

and Irian Jaya islands. Only Kalimantan island is relatively free from earthquake
risks.

ll. REVIEW OF SEVERAL POST EARTHQUAKE DAMAGE OF BRIDGES IN
INDONESIA

The bridge damage pattern is in general as follows :
Movement of bridge superstructures in lateral direction
Increase of lateral dilatation between old bridge and new widened bridge
Slumping of the approach embankment to the bridge
Cracking/splitting of wing walls at abutments

Typical earthquake damage in some regions of Indonesia is described as follows :

Ir. Roestaman, M.Sc’, Ir. Imam Murtosid?. Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 3
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A. Aceh Earthquake

On December 26th 2004, a massive earthquake in the Indian ocean occurred,
near the west coast of Aceh. The earthquake was at 7:58:53 WIB (West
Indonesian Time). The epicenter was at ©3.316° N 95.854° E about 160 km from
western Aceh with a hypocenter depth of 10 kilometer. The magnitude was 9,3
according Richter Scale and it was the most massive earthquake of the past 40

years. This quake also caused tsunami, spreading to 8 countries and about
230.000 persons died.

In general the national road was damaged along the coast where the tsunami
passed the coast line by about 2-3 km into land. Damage locations in some
places were so severe that road and bridge segments could not be identified.

The following figures show that for locations far from thé coast, roads and bridges
are undamaged. While in some locations the damage is caused by falling of the

superstructure from the substructure, that was still existing, scouring of the
approach embankment to the bridge, and widening of the river on both sides.

-Figure 3. General road and bridge conditions after tsunami

Ir. Roestaman, M.Sc’, Ir. Imam Murtosidy’, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST MT* 4
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Some bridges were swept away by the sea waves :

a. Sua Ujong Kalak Bridge

Figure 4. Sua Ujong Kalak bridge condition , link Banda Aceh-Meulaboh, KM 2419

\ Ir. Roestaman, M.Sc', Ir. Imam Murtosidi’, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 5
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b. Kuala Bubon Bridge

Figure 5. Kuala Bubon bridge condition, link Banda Aceh-Meulaboh, KM 235,7

Some bridges were destroyed :
Suak Ujong Kala ll bridge

Figure 6. Suak Ujong Kala Il bridge condition , link Meulaboh-Sumbar

Ir. Roestaman, M.Sc’, Ir. Imam Murtosid?®. Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST, MT* 6
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B. Bengkulu Earthquake

Bengkulu earthquake 2007 was a series of quakes in the Java sea near the
coast of Bengkulu and Sumatra. This quake caused a tsunami warning along the
coasts of the Indian ocean, that was later dismissed.

The initial earthquake had a magnitude of 7.9 SR, occurred on 12
September 2007 at 18.10 WIB (West Indonesian time). The hypocenter depth
was about 10 km, about 105 km from the coast of Sumatra, or about 600 km from
the capital Jakarta.

The bridge conditions after earthquake were in general as follows :

- lateral bridge movement due to lateral earthquake forces

- Slumping of the approach embankment because there was no retaining wall at
the bridge abutment.

Ir. Roestaman, M.Sc', Ir. Imam Murtosidy’, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 7
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1. Lais Besar Bridge

Lateral movement of superstructure

Brokeh connection of segmental girder |

E3

‘1 Lateral movement of superstructure Measurement of sidewalk movement

Figure 7. Damage of Lais Besar bridge

Ir. Roestaman, M.Sc’, Ir. Imam Murtosidi®, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 8
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2. Sebelat bridge

Truss movement from bearing seat

Broken Bridge Bearing

Bending of Hold down anchorage

Figure 8. Damages of Sebelat Bridge

Ir. Roestaman, M.Sc', Ir. Imam Murtosidi’, Ir. Nandang Syamsudin, MT?, Rulli Ranastra Irawan, ST MT* 9
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3. Kalikut Bridge

Slumping of approach road Lateral stopper has no boit

Retaining wall cracking damage Exposed foundation due to slumping of

soil

Figure 9 Damages of Kalikut Bridge

Ir. Roestaman, M.Sc", Ir. Imam Murtosid’, Ir. Nandang Syamsudin, MT®, Rulli Ranastra Irawan, ST. MT' 10
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3.3 West Sumatera Earthquake

West Sumatera Earthquake on 2009 occurred with a magnitude of 7,6 Richter
Scale near the coast of West Sumatra on 30 September 2009 at 17:16:10 WIB (west
Indonesian time). The earthquake location was near the coast of Sumatera, about
50 km from Padang City. The quake caused serious damage in several regions of

West Sumatra like Kabupaten Padang Pariaman, _Padang city, Kabupaten South
Pesisir _, Pariaman city, Bukittinggi city, _Padangpanjang city, Kabupaten
Agam, Solok city, and Kabupaten West Pasaman . According to the data of local
authorities (Satkorlak PB), at least 1.117 persons died by this quake involving 3 cities
& 4 kabupaten in West Sumatera , heavy injured people achieve 1.214 persons, light
injured 1.688 persons, 1 person was not found. Besides that 135.448 houses were
heavily damaged, 65.380 houses fairly damaged, & 78.604 houses lightly
damaged®.

The general bridge condition after the West Sumatra earthquake is as follows :
- Lateral dilatation occurred between the old bridge and the new widened bridge
structure a Titian panjang bridge
- The soil of the approch road slumped because there was no retaining wall at
the abutment

Figure 10. Gap between old and new widened structure at Titian Panjang bridge

Ir. Roestaman, M.Sc", Ir. Imam Murtosidi®, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST MT* 11
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2

Figure 11. Hole at bridge approach embankment

Figure 12. Tingkok bridge

Ir. Roestaman, M.Sc', Ir. Imam Murtosidi’, Ir. Nandang Syamsudin, MT’, Rulli Ranastra Irawan, ST. MT* 12
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Figure14. Abutment condition of Tingkok Bridge

Ir. Roestaman, M.Sc’, Ir. Imam Muriosidi, Ir. Nandang Syamsudin, MT?, Rulli Ranastra Irawan, ST, MT*
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IV. DISCUSSION

4.1. Steel Truss Bridge

4.2,

Steel truss bridge in Indonesia is designed to accommodate earthquake and
builts with elements to resist lateral force (stopper), vertical force (anchorage
bar) and longitudinal force (buffer), however there are several of bridges
which is not installed with those elements.

Another example, steel truss bridge which only install one earthquake
element on its pierheads / abutments, after an earthquake occurs, the
suprastructure moved + 20 cm laterally and causing damage to other

elements. (stripped anchorage, broken/slide bearing, broken sidewalk)
(see fig. 8).

Girder Bridge

Girder bridge in Indonesia is generally use anchorage to accommodate
vertical force and lateral stopper to accommodate lateral force. On Lais
Besar bridge there are no lateral stopper installed on bridge abutments,,
causing the superstructures to moved + 13 cm horizontally, crack on the
concrete diaphragm and crack on wingwall (see fig. 7).

The following figures showing bridge damages caused by lack of lateral
stopper.

3. Research, development and dissemination related to design of earthquake

resistance.
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THE NEED AND DEVELOPMENT FOR BRIDGE STRENGTHENING
TECHNOLOGY IN INDONESIA

Lanneke Tristanto', Redrik Irawan?, Akuntino®

Institute of Road Engineering, MPW
JI. A -H. Nasution 264, Ujungberung, Bandung 40294, Indonesia

ABSTRACT

The reasons leading to structural damage of existing bridges are mainly the decrease of load
carrying capacity and/or increase of load factors. Bridge strengthening is focussed on repair
of structural damage and deterioration. Therefore knowledge and knowhow are important as
capacity and durability can only be achieved if the cause of damage and deterioration of the
concrete and steel bridges is counteracted by the strengthening process.

Maintenance is the decisive factor influencing the bridge resistance and durability.
Inadequate routine maintenance influences the degradation rate of the bridge even if the
structure is well constructed with the use of materials and elements of high quality.

Besides above reasons, damage can be caused by the structural model. Failures like fatique
of concrete and steel are frequently assessed and simplified by implying load factors in the
ultimate limit state design. By using load factors, the possibility of reasonable deviations in
design and construction is considered.

Typical damage cases with their remedial actions for concrete and steel bridges are
described in more detail in this paper. The case study of the Sei Kedang Pahu bridge
strengthening is incorporated to show the wide scope of an actual remedial action.

. INTRODUCTION
1.1 Background

Roads and bridges furnish the land transportation network. A bridge connects two
points on dry land by crossing a river or sea. Bridges are feasible in becoming
damaged like other structures. Damage cases are caused by :

1. Lack of maintenance

2. Insufficient construction quality

3. Environmental effects

4. Overloading / non-standardized dimension

Lanneke Tristanto’, Redrik Irawan’, Akuntino® 1
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5. Change of road function

Structural damage of existing bridges is mainly caused by the decrease of load
carrying capacity and/or increase of load factors. Bridge strengthening is one repair
method to counteract structural damage. Therefore knowledge and knowhow are
important as capacity and durability of the bridge strengthening process can only be
achieved if the cause of damage of the concrete and steel bridges is made invalid.
Besides above reasons, damage can also be induced by the structural model design.
Fatique of concrete and steel is assessed in the ultimate limit state design by the
implementation of load factors. Ultimate limit state is a simplified fatique design.
Therefore a failure proofed design is rarely achieved.

1.2 Case problems

Based on the facts of the above background, some case problems are as follows:
1. Various typical damage in bridges structures
2. Various types of structural bridge strengthening methods
3. Fatique effects on concrete and steel bridge structures

1.3 Aim of the program

1. Various typical damage in bridge structures with their appropriate strengthening
methods

2. More information about the fatique effect on the bridge structure, in particular for
concrete structures

1.4 Research Methodology

Based on the expected achievement, the research method is performed in stages as follows :

1. Literature study of reference material in connection with various typical structural damage
in bridges and their appropriate strengthening methods. Besides this, the fatique of
concrete with the influence of different concrete grades on the Young’s modulus is studied
from reference sources. Fatique of steel with consistent Young’s modulus for all steel
grades is already well known and established according to the Miner’s Theory.

Lanneke Tristanto’, Redrik Irawarn’, Akuntino’ 2
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2. A case study of Sei Kedang Pahu bridge is described to evaluate the structural
damage and the appropriate strengthening method.

2. Reference Overview
21 Typical damage in bridge structures

Each bridge structure is effected by the load types dan other effects from vehicle live load
besides exposure to weather and environmental conditions like natural phenomena.

Sm:t ’ Falling objects from
diation \Air + SO, + CO2'27A atmospher

Vetidle \~\ Inefiective

accident \"\‘

Fail of expansion joint

—Variation of
water elevation |

Settlement of
bridge pier

Figure 2.1 Factors effecting the bridge in service

The factors that cause bridge damage are classified in four basic groups as follows :
Inner factors,

Traffic load factors,
Weather and environmental factors,

e N

Maintenance factors.

Inner factors are inherent with the structure itself. This means that the structure
can contain some factors that cause degradation or particular sensitivity to damage,

for example design errors including structural system, quality of materials, aging
factor etc.

Lanneke Tristanto’, Redrik Irawar’, Akuntino® 3
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Traffic load factors, It is a fact that intensity and speed of traffic as well as
heavy vehicle load concentration and dynamic effects are increasing and developing
since the last few decades. Many existing bridges are not upgraded and become
insufficient in capacity to support these conditions. It must also be notified, if static
axle loads do not increase, then the axle distances are nearer. The resulting

concentrated loads can overstress certain bridge elements. Usage conditions can
also change the live load to an other type, that is different from the previous design
assumptions.

Weather and environmental factors are part of the climate and atmospherical
nature. Some examples like seasons and change in daily temperatures, rain fall or
wind pressure, may be classified as objective ones. These factors are directly
independent of human activities in the field of bridge engineering, while others. (for
example : atmospheric pollution, aggressive chemicals in ground water or in the river)
are dependent on human activity in the field of bridge engineering. It should be
emphasized that bridges are not covered by roofing and therefore they are exposed
to weather and environmental attack. These effects are more important for durability
of the bridge structure than traffic load effects. Thereby only certain factors are
included in design, such as temperature differentials and wind pressure are standard
design parameters. A majority of climatic and environmental factors are not
considered in design and it is very difficult to predict their development in time and
influence on the structural damage (for example |, atmospheric pollutions or
aggressive chemicals in rivers).

Maintenance factors are entirely related to quality and intensity of protective
measures, such as anti-corrosive protection, current conservation works, cleaning
etc. Maintenance is the decisive factor influencing the bridge resistance and
durability. Inadequate routine maintenance influences the degradation rate of the
bridge even if the structure is well constructed with the use of materials and elements
of high quality. Therefore, the maintenance factor is part of the human activity in
bridge engineering itseif.

Lanneke Tristanto’, Redrik Irawan®, Akuntino® 4
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2.1.1. Typical damage of concrete structures

Damage of concrete structures is mainly revealed by visual inspection of crack types.
Damage of concrete can be caused by :

N Tabel 2.1 Cause and appearance of cracks in concrete structures

Iriadequte design and/or construction

Structural cracking/ excessive deflection in structural components

Inadequate material quality

Degradation in structural capacity
Weathering and aging, chemical attack
Fire attack, earthquake or floods.

In the evaluation of cracking influence on the bridge resistance and safety, it is

important to investigate the cause of cracking. Cracking is mainly caused by the
following factors :

(i) Initial crack formation
structure

after casting the concrete or construction of the

(i) External crack appearance or pattern
(iii) Crack width, number and location

Time of External A Comment
i No. Cause formation appearance lustration (crack width w)
Plastic . Cracks along
1 settlement gf'tr:: 2213‘0"; reinforcing bars. Cracks can be
(slump concrete g Cracks at changes W large (w>1 mmy)
cracking in shape/section ;
Cracking pattem or
] First few hours | long cracks on
Plastic . Cracks can be
2 ; after casting of | surface of elements ~— -
shrinkage concrete cast in drying )/ z 7 7 \] large (w =24 mm)
conditions ’ \ }/g
Large cracks at Can be controlled
. construction joints ' ! by reinforcement
3 Early thermal :;{:: Z:igyayzs)f in walls. Other '\ sl \ \ H {(w<0,4 mm), by
cracks crete 9 cracks depending 4 4 limiting pour sizes
! concre on restraint ! ! or temperature
condition ' Baselayer/ ! control
Usually small if
Several months - " . .
. Similar to bending reinforcement is
I 4 Shrinkage gﬁ;tru clion or tension cracks See below (7 or 8) sufficient
j (w < 0,4 mm)

Lanneke Tristanto’, Redrik Irawan’, Akuntino®

235




Joint Workshop on Road and Bridge March 2010

Initially small
. —_—— — 0,2 mm)
Cracking along = = [ Ww<02mm)
o |comsn | oot | Mt | = | et
years a developing into me, rust staining
construction spaliing may be visible on
I | et | concrete surface in
TS5 | wet conditions .
occurrence in wet
Alkali silica Severalyears | Sonditions, Cracks can be
6 aggregate after Y L?g;i’;gyg;:mp \/\,\ !/4\\' large (evenw > 1,0
reaction construction alkali reaciive s  MEN mm)
aggregates
'1 Small in general
,%‘ (w<0,2 mm), if
"\'-LLW design for strength
’ is satisfactory.
| 7 | Service E::ge :g'f"g on Larger cracks
| loading tructy indicate in general
§ re design errors
'
| gaya tarik
| ERETE |
| Depending on - sg } oS ""'. Small in general
» M‘*___ H
8 | Restraint external ikatan — = ﬁg;gfemg‘gt l';
| influence : - T — .
‘ : :d j t  beban terkonsentrasi sufficient
ikatan lenturan

Figure 2.2 Damage in paved roadway on concrete/composite bridges

1. transversal cracks in pavement, 2. contaminations along curbs, 3. losses/defects in
pavement, 4. cracks in expantion joints, 5. longitudinal cracks in pavement, 6.
deterioration and leakage near curbs, 7. pavement deformation, 8. ‘wheel tracks’
pavement deformation, 9. pavement deterioration, 10. pavement roughness in approach
zones due to setlilement of embankment or lack of intermediate slab between span and

abutment

Lanneke Tristanto’, Redrik Irawar’, Akuntino’
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2.1.2 Corrosion of steel structures

Corrosion is damage or degradation of metal caused by reaction between metal and
some ions from environmental conditions resulting into corrosion products
(Fe203.nH0).

Corrosion is the most common factor leading to deterioration of structural

members and their joints. There are five forms of corrosion observed in steel bridges :

(@) Surface corrosion, causing uniform destruction of relatively large surface of
structural steel and leading to reduction of cross sections or material losses

(b) Pitting (fatique) corrosion, occurring on very small surfaces and therefore
difficult to detect. , developing deeply inside the steel and leading to local
stress concentration.

(c) Crevice (fatique) corrosion, occurring in the contact layer between two
elements of the same type of steel ( e.g., in bolted plates, splice plates, gusset
plates etc) and leading to destruction by tear forces resulting from swelling of
corrosion products. This type of corrosion is difficult to detect its harmful effects
as it occurs in not easily accessible places in the bridge structure.

(d) Galvanic corrosion, in general occurring in the joint of two different types of
steel or metals (e.g., in welded, screw, bolt or riveted joints where the so called
galvanic cell can be formed) and leading to local material destruction, in
general difficult to detect.

(e) Stress (fatique) corrosion, occurrring mostly in cables of suspension or cable-
stayed bridges, relatively seldom in bridges elements of carbon steeel.

Deterioration by corrosion is leading to increase of stresses in the structural members
caused by loss of material and reduction of section. Reduction in structural stiffness
will increase deflection and deformation, effecting the dynamic characteristicts of the
bridge. Other effects of corrosion can be observed in damage of bridge bearings
leading fo locked bearing movement and causing local structural instability.
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2.2  Strengthening of bridge structures

Bridge strengthening is in general classified into two principle criterias : (A)
passive method dan (B) active method. The passive method can be defined as a
strengthening method causing the redistribution of internal forces in the structure, but
redistribution itself is not the main principal of this method. While the active method
can be defined as a strengthening method based on redistribution that is induced on
the structural forces, and the required strengthening is achieved by this redistribution
method.

Both methods are described for steel bridging, according to (1) principle of the

strengthening method, (2) construction time, and (3) construction costs as shown in
Table 2.2.

Tabel 2.2 General classification of strengthening methods for steel bridges

Passive method Active method

Principle Time Costs Principle Time Costs

P1 Enlargement of cross section of Long Low A1 Installation of additional mean high
structural members strengthening members

P2 Replacement of weak members  Short high A2 Extemal posttensioning mean mean
with new ones to achieve the
required load carrying capacity

P3 External bonding of CFRP Short mean A3 Change in supporting mean low
strips system

P4 Strengthening of joints of any Short Low A4 Replacement of deck by long high
type, including gusset plates, a lighter system (e.g.
by adding new plates orthotropic plate)

P5 Other methods A5 Other methods

To achieve optimal resulits of the strengthening of steel and concrete bridges, some
additional repair has to be carried out as described in Table 2.3 (steel bridges) and 2.4.
(concrete bridges). '
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Tabel 2.3 General classification for technical repair and material application of steel

bridge structures
Structural . . Applied material
No Type of work element Applied repair
Cleaning by hand
. brushing, sand blasting
Corrosion removal and ! : ’
1 . Any thermal or chemical -
surface cleaning cleaning
Mechanical method by
2 Repair of deformed elements  Any jacking or heating method
Removal of part of structural
elements and structural joints, Anv. if By using hand methods ,
3 e.g. welds, rivets with defects, n egé ssa mechanical or thermal
cracked gusset plates y cutting methods
. Steel, welding, bolts
Strengthening of structural ngvtr;fzgcre;?‘erl\; b%?lgesel in material
4 element with reduced cross Any, if \Fv,vel ded or bglteg to conformity with
section by corrosion or necessary existing profile existing steel
fatigue cracks ap structure
Steel, welding, bolts
- in material
. Additional steel L
Strengthening of structure ~~ Mostymain i cJorofiles jointed to  COMformity with
5 . structural s 4 existing steel
after repair existing elements by
elements welding/boltin structure
9 to avoid forming the
corrosion cell
Steel, welding, bolts
Installation of new elements Anv. if in material
6  after removal of existing ones n egéss a By welding, bolting conformity with
ry existing steel
structure
Paint systems of
_ various types, one
. . . Mostly painting, .
7  Anti-corrosion protection Any brush/spray painting Ic;’ry rgg‘e coating
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Tabel 2.4 General classification for technical repair and material application of

concrete bridge structures

Structural . . Applied material
No Type of work elements Applied repair
Removal of Hand chipping, pneumatic
1 deteriorated gts:g:]c:;uml hammer saw cutting, water -
concrete jet
Reinforcing Hand removal, using brush,
2  Corrosion removal steel, strands, grinding. Sand blasting
steel bearings
Hand technique by
- Concrete and washing, jet blast of air or
3  Surface cleaning steel water
Depending crack width :
: surface coating, injection
4  Crack repair concrete using gravitation or Cement grout, epoxy grout
pressure.
Bpoi ot yer, | CEmentmotaror
Bonding of repair pPplying yer, modified polymer mortar,
5 : concrete or applying epoxy bonding .
material epoxy bonding agent,
coat (mostly by hand), steel dowels
dowelling by drilling
cement mortar or
Patching/ . modified polymer mortar,
6 penambalan Beton Hand techniques concrete
Reglgcement or Reinforcing Hand techniques or Reinforcement ,stirrups,
7 addition of steel weldin laps
reinforcement 9
8 Reinforcement Reinforcing Hand techniques or Epoxy coats
protection steel spraying
: cement mortar or
g modified polymer mortar,
Applying repair t'::\.r\]/gl?r? pllg:g?g / concrete
9 pplying rep concrete elling, y fibrous mortar or concrete ,
materials gravitational method, t in based
shotcrete, pumping epoxy mortar, resin base
’ polymer concrete
For surface coating:
polymer modified cement,
cement modified polymer
. For sealing: polymer
10 ::gfz::l%)atmg Beton Hand techniques impregnation, silicates,

9 epoxy based sealants,
rubber and silicon resins,
linseed oil

Perbaikan RC and PC ;
11 kerusakan akibat beams or box External prestressing z;ees‘:‘r;ssmg tendons and
tumbukan girders
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Other repair works that are carried out simultaneously with the strengthening work are

as follows :

Repair of expantion joints to improve bridge movement

Repair of drainage to reduce rain water load at time of flooding

Repair of asphalt surface layer to reduce impact on the bridge

Repair of railings and utility lighting to improve safety of the main truss

PON~

structure against collision with passing vehicles.

23  Selection of repair methods

2.3.1 Strengthening of steel truss structures by increasing cross section and
replacement of weak elements

Purpose : By increasing/repair of the cross section, the inertia moment of the section

will increase and finally improves the static and dynamic stiffness.
1) Pre-Stage :

a)

t)
h)

Measurements of dimensional cross sections in detail, where probably the
distances between nodal points may differ due to change of camber in
time and passing of vehicle loads.

Measurement of dimension and location of existing bolts

It is necessary to provide the detailing of new bolt holes to connect the old
structure with the new one

Providing surface corrosion protection between the inter surface of old
and new structure

Providing bolts with the same class/or higher class and larger lengths
Providing additional equipment to resist the forces in truss chords that
lock the bolt movement, by adding a structural truss replacement, with a
symmetrical prestressing force to replace the compression chord, or
symmetrical compressive force to replace the tension chord.

Providing coating of bolts with paint or galvanic method.

If it is possible, the working forces are removed (e.g. excessive overlay
load, or even concrete slab) or temporairily detoured (e.g. traffic loads)
Providing scaffolding and equipment to transport steel profiles.

2) Construction stage :

a)
b)

Cleaning of existing structural surface

Loosening of bolts by using appropriate wedges and pins
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¢) Inserting the new bolt simultaneously with the removal of the old one.
d) Attaching the additional profile on the existing structure
3) Maintenance stage
a) Providing routine bolt fastening
b) Providing periodical corrosion inspection in particular on interface
surfaces.
¢) Providing routine painting schedule

23.2 CFRP strip addition (Carbon Fibre Reinforced Polymer) | steel plate
bonding

Purpose : Adding strength to resist axial forces and bending forces in the
steel/concrete element section, by bonding an additional plate of steel or polymer
plastic sheet

1) Pre stage :
a) Providing steel sheet or polymer plastic sheet and appropriate bonding
material.

b)  Providing scaffolding and equipment for transportation of steel profiles.
¢) Providing bolts and other bonding materials.
d) Painting to protect the steel plates to be bonded against corrosion
2) Construction stage :
a) Surface cleaning
b) Steel members require shielding to avoid excessive heat that will
influence the physical properties of the bonding agent.
c) Scaffolding to hold the plates during bonding process
d) Placing dowels/bolts and bonding layer
e) Placing steel plates/ CFRP
3) Maintenance stage :
a) Providing periodical corrosion inspection in particular on interfaces
b)  Providing routine painting schedule
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23.3 Strengthening of connections/splices

Purpose : To anticipate cracking tendency caused by overload and fatique
phenomena (achievement of lower cracking stresses in steel than yield stress by
cyclic repetition at certain level)

1) Pre stage : similar to strengthening by increasing cross section / replacement
of weak elements

2) Construction stage : similar to strengthening by increasing cross section /
replacement of weak elements

3) Maintenance stage : similar to strengthening by increasing cross section /
replacement of weak elements

23.4 Placing additional elements such as additional truss chords
Purpose : Distributing chord forces of the existing structure to additional truss chords,
reducing the buckling length
1) Pre stage :
a) Detailed structural analysis in particular if the connection point with the
new truss causes significant change in internal force distribution
b) Measurement of the available clearance for placing the new truss chords.
Thereby determining the profile types that can be placed.
¢) Measurement of the exact length of the additional truss.
d) Providing additional equipment for loosening and placing back of the
bolts.
e) Providing bolts with greater length and steel grade that confirms to
existing bolts.
f)  Protecting the new truss profiles with an anti-corrosive layer
g) Providing scaffolding and equipment for transportation of steel profiles.
h)  Providing equipment to enlarge bolt holes if case bolts do not fit.
2) Construction stage :
| a) Reducing loads on the structure or removal of working loads
b) Boltloosening
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¢) Fixing and placing new steel profiles in such a way that the bolts can
accurately be placed
d) Placing the bolts back and fastening
3) Maintenance stage:
a) Routine bolt fastening programme
b) Providing a protective coating layer as soon as some corrosion can be
detected

2.3.5 External prestressing on steel truss bridges

Purpose : Prestressing tendons induce stress with a sign opposite to those in the
original structure on the bridge, therefore the load carrying capacity and camber of
the structure is improved.

1) Pre stage :

a) Alignment is determined by accurate design considering the dilatation gap
at the abutment wall, clearance underneath the bridge, the chords that
are crossed by the cable, and critical chords that will be reduced in stress,
anchorage and deviator locations in connection with the prestressing

- force to be applied.

b)  Providing ducts and prestressing tendons

¢)  Providing hydraulic pump that has been calibrated and is not leaking.

d) Providing scaffolding and equipment to transport the hydraulic pump

€) Design and construction of anchorage assemblies and deviator.

2) Construction stage :

a) Placing anchorage assemblies and deviators including boring new bolt
holes.

b) Placing cable ducts and prestressing tendons

¢)  Reduction and removal of working loads during prestressing process

d) Repair of bearing system to hinge-roller function when stressing is
applied, in achieving optimal compression results.
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e)

9)

h)

)

3)

b)

c)

d)

Reduction of floor stiffness that obstructs the force in providing additional
camber, if possible but not recommended if the cross girder has shear
connectors.
Stressing is applied gradually and simefrically between truss sides until
the required stressing is achieved. An interval of 25% is applicable for the
stressing process in stages.
Loosening bolts up to 50% of the minimum torsion value to optimize the
effect on additional camber during removal of bridge slab.
Fastening bolts up to 100% minimum torsion value to increase stiffening
of connections in the truss frame during cable stressing
Monitoring camber and section shape during stressing to control
excessive stressing
Grout injection in cable sleeves.

Maintenance stage :
Monitoring of cables if sleeves are not filled wth cement grout, to observe
fatique indication of the cables.
Monitoring the anchorage ends to make sure that grout filling is correctly
carried out, to prevent ingress of corrosion on the cables
Monitoring steel elements that have been bored and bolt holes to prevent
corrosion
Routine painting of new bolt holes or steel profiles that had to be bored for
inserting/placing the cables, anchorages and deviators
Filling/sealing of empty gaps that have potency to induce corrosion at
anchorage assemblies and deviators.

2.3.6 Strengthening by adding a supporting system on the steel truss bridges

Purpose : reducing of the bridge span by providing additional supporting or changing

the internal force distribution through the changed structural system.
1) Pre stage :

a)

Detailed structural analysis is required regarding the change of forces in

the steel truss chords in particular the axial forces that change from
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b)

2)
a)
b)
c)
d)

tension to compression or reversely. This change will also influence
change of forces in the floor structure. The floor structure may be
subjected to a change of moment forces that are not resisted by the
existing reinforcement and finally causing cracking in the deck slab.
Determine the location of additional supporting in connection with placing
a new pier

Construction stage :

Determine location of the supporting pier

Foundation for the new pier

Construction of the supporting system

Placement of bearings on the new support

3) Maintenance stage :

a)
b)

c)

Monitoring the bearings on the new support
Monitoring cracking of the deck slab
Monitoring deformation of the steel truss

23.7 Replacement of deck structure by a lighter system on steel truss bridges
Purpose : Reducing the deck load leading to reduction of element forces in the steel
truss and thereby improving the deck performance to a higher load capacity .

1)  Prestage:

a)

b)
c)
d)

Design of the new deck structure, including the connections at the cross
girders

Equipment to remove the concrete deck slab

Equipment to transport the crushed deck slab parts

Measurement of the distance between segments of the steel truss after
concrete deck removal, to enable the placement of the new plate as
accurate as possible

2) Construction stage :

1.
2.
3.

Removal of the existing asphalt layer and concrete deck
Placing of wing assembly for supporting the new plate
Boring new bolt holes for the supporting assembly of the new plate
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© N o o »

Fastening bolts to 100 % minimum torsion value
Constructing new shear connectors

Transporting the new plate

Placing the new plate into position on the steel truss
Casting the connection at cross girders

3) Maintenance stage :

)
j b)
S C)
o or

d)
e)

Monitoring cable stressing for precast concrete deck slab system
Monitoring fransverse cracks at cross girders for precast concrete deck
slab system

Monitoring transverse cracks at bottom side of precast concrete deck slab
system

Monitoring cracks of the orthotropic steel deck plate
Monitoring corrosion of the orthotropic steel deck plate
Monitoring debonding/spalling of the asphalt layer on the steel deck plate

24  Application of bridge strengthening methods
| 2.4.1 Strengthening by enlarging of concrete sections

Strengthening by enlarging the section of concrete beams and adding
reinforcement is commonly used. This method can be used at the top or bottom sides
of the concrete elements. The main task is to perform sufficient bonding of new to old
concrete. The difference in shrinkage of the two concrete types may cause lack of
bond. This is overcome by using shear connectors and/or non-shrink concrete.
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(a)
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l Figure 2.3 Strengthening by enlarging slab and beam sections
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Gambar 2.4 Stengthening by enlarging deck slab section

The strengthening by enlarging sections can also be applied to steel bridges (Figure
2.5)
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(d)

Figure 2.5 Strengthening by enlarging the section using additional steel plates on
steel trusses (a) additional plates/profiles (b) additional plates for tension

chords (c) additional plates for compression chords (d) additional plates
for vertical chords
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2.4.2 Replacing weak elements

The replacement of tension or compression chords is initialized by a method to
carry out chord removal in a safe way. This method needs care and traffic on the
bridge has to be reduced or stopped during the removal process. Replacing of
tension chords need a temporair prestressed bar to counteract tension, and a

temporair jack to counteract compression (Figure 2.7). Another method is by using a
temporair frame besides the existing truss.
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Gambar 2.7 Replacing of tension chord and compression chord (A) placing external
prestressed bar in replacing tension chord (B) placing jack supported by
additional frame in replacing compression chord

2.4.3 External prestressing

This strengthening method is most universal because it can be applied to different
structural types. Besides for concrete structures it can be applied to steel structures.
The main elements for this strengthening method are prestressing cables,
anchorages and deviators. ,

Strengthening by external prestressing simplifies the application of axial loads
that are combined with uplift loads leading to increase bending and shear capacity of
the structure. Capacity and serviceability of the bridge will also increase. As an
example, the stiffness increase by external prestressing can reduce defection and
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vibration in service life of the bridge. Critical locations can be reduced in stress to
improve performance against fatique besides reducing the existing deflection..

The principals of external prestressing are similar to prestressed concrete
bridging, that is the application of a compressive force combined with the moment

eccentricity that increase the bending capacity and controls the cracking of a concrete
girder.

AN Y VAAA
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(b) external prestressing dengan batang penyokong

Gambar 2.8 External prestressing on steel truss bridges

The anchorage system is similar to the one used in prestressed concrete.
Nowadays producers provide special anchorages for external prestressing including
facilities for corrosion protection and replacing of strands in future maintenance work.
Anchorages in steel trusses can be placed at upper or lower sides of the truss.
Tendons can be straight or trapesoidal according to design requirement. The
advantages of external prestyressing are as follows :

a) Restriction of traffic is not required

b) Construction is quite simple

c) Inspection of externally placed cables and anchorages is quite simple
d) Cables can be re-tensioned periodically.

e) Cables can be replaced if necessary in future

Some disadvantages are as follows :
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a) Detailed analysis is required to ensure that no overstressing occurs in the deck,
girder and truss chords. This may result is strengthening of some chords in truss
bridges due to external prestressing influence.

b) Externally placed cables are vulnerable to vandalism and corrosion

c) During external prestressing procedures some movement occurs in vertical and
horizontal directions, causing secondary stresses in deck slab and truss chords.

d) In steel trusses, the axial force application can disturb the local stability , and

therefore local strengthening of anchorage assemblies or additional profiles/plates
are required at anchorage locations

2.4.4 Steel Plate Bonding

Strengthening by using steel plate bonding is similar to adding reinforcement (steel
plate) that is compositely bonded to the concrete by using epoxy resins. Steel plate
bonding strengthening improves bending and shear capacities.

A disadvantage of this method is that temperatures higher than 60° C will
reduce the epoxy resin strength and thereby reduce the bonding of steel plates to
existing concrete.

The shear strength of epoxy resin is minimal similar to high strength concrete 8
MPa and the shear strength of existing concrete should be minimal 4 MPa. This is in
practice very difficult to obtain, as existing concrete structures have frequently a lower
quality.

The epoxy resin must have a bending modulus strength of 2 - 8 GPa and to
ensure durability (30 years service life) the temperature of the structure have to be
between -20°C to +40°C.

The design procedure for this strengthening method is by the assumption that

the steel plate is compositely integrated to the concrete, using elastic and plastic limit
state calculations.

24.5 Carbon Fiber Reinforced Polymer sheets (CFRP)
This method use Carbon Fiber Reinforced Polymer (CFRP) and is similar to

the steel plate bonding method. The CFRP carbon fibre sheet is compositely bonded
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to the concrete by using epoxy resins. CFRP strengthening increase bending and

shear capacities.

The advantage of CFRP is the high strength and light weight, enabling simple
construction compared to the steel plate bonding.

Gambar 2.9 Strengthening by using CFRP

Tabel 2.4 Comparison between Steel Plate Bonding and CFRP sheet

Steel plate bonding CFRP sheet
Advantages
1. | Economical 1. | Corrosion is no problem
2. | Commonly used 2. | Light weight
3. rsezisrs'f;en':t strength and fatigue 3. | High strength and fatigue resistant
4. | Forces in any direction 4. | Simple construction and maintenance
5. | Can use dowels/anchors if necessary 5. | No splicings
Disadvantage
1. _Sensitive to comrosion 1. | Costs relative high
2. Relative heavy 2. | Not commonly used
3. Construction relatively difficult 3. | Forces only in one direction.
4. Need splicings
5. _Higher scaffolding costs

1.

A

Strengthening by CFRP on reinforced concrete structures considers the
following :

Bending strength of the section to be strengthened

Allowable shear strength

Capacity of the epoxy connection

Bonding strength or dowelling

Safety factor of the concrete without strengthening

Lanneke Tristanto’, Redrik Irawan’, Akuntino®

254

24



Joint Workshop on Road and Bridge March 2010

The design procedure of strengthening using CFRP sheet is different from
conventional concrete design. The performance of CFRP sheet at time of carrying
load is linear-elastic and has no plastic deformation. The maximum bending
strength of the section is when the CFRP sheet fails together with the yield of
reinforcing steel, before compression failure in concrete occurs.

2.4.6 Fiber Reinforced Polymer (FRP)
| Strengthening of concrete structures by using Fiber Reinforced Polymer (FRP)
' is a new method. FRP is a material using fibers of carbon, aramid and glass with

| epoxy resin bonding. This method is very flexible and can be used for strengthening
. several structural shapes.

=2 A

| (@ (b) ©

Gambar 2.10 Fibers for strengthening material (a) carbon (b) aramid (c) glass

The design procedure for strengthening using FRP is so far not standardized,
therefore designers use assumptions based on laboratory testing results. Technical
data for calculations depends on the information from producers. The construction of
this strengthening method is as follows :

1. Placing an epoxy resin layer on the existing concrete surface and also on the
fiber surface to be bonded

2. Bonding the fiber material to the concrete surface

3. Fiber is again painted with epoxy resin by using roller

4. After initial setting of the epoxy, a protective layer is placed against UV
influence and environment
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Gambar 2.11 Strengthening by using FRP on U type concrete box girder a) placing of
fiber (b) painting of fiber with epoxy (c) sealing by anti-UV layer

24.7 Changing structural system
This method changes the structural system without strengthening of components,

some examples are as follows :
1. Changing the system of minimal 2 simple spans to a continuous span. In this
method the deck slab is made continuous for carrying live loads only. The dead loads
are carried by each span acting as a simple beam.on two supports.
2. Changing the structural system by adding a new system such as cable stayed ,
arch or truss

24.8 Deck slab modification
The deck slab can be modified by using several methods for replacing the existing

deck as follows :
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1. Replacing the concrete deck with orthotropic steel deck. The connection strength of
the deck plate with the cross girder has to be calculated against fatigue cracking, as
the steel truss bridge moves dynamically at connection points or lower gusset plates.

Therby the bond of the asphalt layer to the orthotropic deck has to be improved by
using epoxy coat bonding.

Floor beam
wok

Fleor beam flanpe

Gémbar 2.13 Cracking in connections between cross girder and orthotropic steel
plate
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2, Additional reinforcement by considering the actions on the bridge deck that

have not been calculated in the previous design, including localizing measures for
cracking formations.
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Gambar 2.14 An example of a full scale experiment to compare several types of concrete
deck systems separated by construction joints at 10m interval

3. Reinforced concrete deck replacement can be carried out by using precast
concrete slab elements or corrugated steel plate system that is compositely

connected with shear connectors into the concrete siab. These alternatives have
been included in the full scale experiment (Figure 2.14)
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lil. CASE STUDY OF KEDANG PAHU BRIDGE

31 Background

Sei Kedang Pahu Bridge is located in a mine area belonging to PT. Trubaindo Coal
Mining (TCM), West Kutai Regency, East Kalimantan Province. Bridge construction
phase was already finished on April 2005 although there were additional works still to
be done for instance: finishing work on bridge curb on 12 m extended span and
additional bridge embankment until first loading test in the same month. Some of the
design and construction revision has also been done to fit the condition by PT. TCM
Advisor teams. |

There is crack occurrence over the bridge slab which is indicated in first
loading test in 2005. To forecast the effect of that crack in bridge performances, the
specific bridge load test & condition monitoring is carried out.

3.2  Changing in Bridge Condition
Bridge condition before the first loading test visually seemed a good condition. No
structural crack has been found before loading test started. But the camber was not

formed good enough, thats why the sidewalk and railing seem not straight enough at
certain section, see Figure 3-1 and 3-2.

Figure 3-1 Uneven bridge soffit in first loading test
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Figure 3-2 Uneven bridge soffit in second loading test

Bridge expantion joint is equipped with two angle covering plates after first
loading test above the concrete slab which has been designed as in the as-built-

drawing, see Figure 3-3 for condition in first loading test and Figure 3-4 for condition
in second loading test.
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Figure 3-3 Double angle expansion joint without covering plate in fist loading test

Figure 3-4 Double angle covering plate with broken rubber filler in second loading test

To stabilize bridge lateral movement, the owner constructed driven pile bracing
between driven steel piles on the pier section. Also pier protection/ bridge fender
construction work has been done properly so no wood or timber hooks onto the
bridge driven piles. To protect against corrosion, which occurred in first loading test,
coating protection with paint has been implemented onto piles, see Figure 3-5 and
Figure 3-6 for condition in first loading test and Figure 3-7 for recent condition.

Lanneke Tristanto®, Redrik Irawan®, Akuntino’ 31
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Figure 3-5 Driven pile bracing below pier section and bridge fender system in first loading
test

Figure 3-6 Corrosion on steel driven pile in first loading test

Lanneke Tristanto’, Redrik Irawan’, Akuntino® 32
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. Figure 3-7 Paint coating for corrosion protection on bridge pile and fender

Although it seems that corrosion still occurs in joints between pile and pier

footing and lower part of corrugated steel plate near bridge deck sewer pipe, see
I Figure 3-8 and Figure 3-9.

Figure 3-8 Corrosion in lower part of bridge deck

Lanneke Tristanto’, Redrik Irawan?, Akuntino® 33

] 263



Joint Workshop on Road and Bridge March 2010

| Figure 3-9 Corrosion on interface between pier footing and the tip of pile foundation

At the soffit of second pier from Adong side, a large gap under the corrugated

steel plate surface has been found and is still not repaired yet, see Figure 3-10 and
Figure 3-11.

Figure 3-10 Lrge gap on the corrugated steel pl;;e in first loading

Lanneke Tristanto®, Redrik Irawan®, Akuntino® 34

264



Joint Workshop on Road and Bridge March 2010

Figure 3-11 The gap have still remin in same position after two years

Uncompleted bolt component has been installed and also tightened, see
Figure 3-12.

>

Figure 3-12 All bolts have been tightened and marked

Lanneke Tristanto’, Redrik Irawan’, Akuntino’
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Bridge bearing pad and lateral stopper also work properly without outranged
deformation.

Figure 3138ri baring (a) and leralstoppeb) in recent cndition

The embankment slope stabilization has also been improved by laying
| geotextile, which has been done in first loading test, reinforced with combination of

, stone masonry and concrete filler, see Figure 3-14 for condition in first condition and
, Figure 3-15 for recent condition.

Lanneke Tristanto’, Redrik Irawan’, Akuntino’ 36
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Figure 3-14 Slope protection with geotextile in first loading test

&

Figure 3-15 Siope protection wic is reinforced with stone masonry

IV. CONCLUSIONS AND RECOMMENDATIONS

1. Bridge inspection and repair techniques are becoming spécial engineering
fields

2. Some repair methods can only prolong the service years until a new bridge
can be bulit

3. Durable repair is still the main target of bridge Strengthening

4. More investigation and study on fatigue of concrete structures has to be
carried out

5. Early deterioration of concrete structures is mainly caused by insufficient
concrete quality

Lanneke Tristanto”, Redrik Irawan’, Akuntino® 37
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Local I'TS Strategy
- Grass—Roots ITS in Kochi -

Shunichi HAMADA

Research Center for Advanced Information s
Technology,

National Institute for Land and Infrastructure
Management (NILIM)

I Local ITS in Japan

# Solutions for local traffic problems

= Local specification

= In general, simple and easy functions using
mainly road units

= Niche Market

----

Shunichi Hamada
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l What’s Grass-Roots I'TS ?

= Local ITS proposed and developed by Kochi
University of Technology (KUT) & Kochi
prefecture

« Cooperative movement by Public, Private,
Academia and Local people (PPA&L)

= Deployed by Grass-Roots movement

l Three Features of Grass-Roots ITS

# Needs are from the fields
= Products are by local companies
= Maintenances are with local residences

vvvvv

Shunichi Hamada
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Three Mega Areas and Many Micro Towns

Population rate
Three Metropolitan Areas
Whole Country
Land rate
Three Metropolitan Areas
Whole Country

Population desnsity( /Km?)

\ Kochi Prefecture _ 115

Average of Whole Nation 336

=0.49

=0.10

-----

l Local disparities in Kochi !

1. Aging society & Depopulation
+ Elderly rate 24.1% (ranked 3rd)
+ Population growth rate -0.15% (ranked 38t
« Death rate (10.3 /1000) (ranked 1st)
2.Undeveloped social infrastructure
- Poor public transportation such as trains and
buses
- Road reform rate 41.6% (ranked 44th)
3. Severe natural disaster
- 83.3% covered by mountains and forest area
(ranked 1st)
- Frequent typhoon and heavy rainfall

-----

Shunichi Hamada
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l Then, what’s happing in Kochi !

= High rate of aged persons’ fatal accidents
a  Uncomfortable road traffic circumstances

= Frequent unexpected road damage by
disaster

Therefore, Grass Rxis ITS !

| Deployed Systems 1 Kochi

» Driving Support Systems for Narrow Road (44)

= Safety Support System at “Stops without No
safety barriers” (7)

» Pedestrian Safety Support System (1)
= Simplified VMS (23)
= Tunnel pedestrian safety suppagH

ccccc

Shunichi Hamada
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l Construction of Quasi-2 lane road

Conventional
method

Benefits
+ Cheaper construction price
« Shorter construction time

nnnnn

I Driving Support System
for Narrow Road

Shunichi Hamada
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| System Configuration
Solar battery
& Storage battery
l Controller i " P>
|
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12
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l Safety Support System
at “Stops without Safety Barriers”

e
wrsre

Shunichi Hamada
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! Pedestrians Safety Support System
mn the Rural Area

Development of the Pedestrian Information System to
Improve the Safety in the Intermediate and Mountainous Area

 Reader
. (RFID)

ccccc

Shunichi Hamada
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| Characteristics of Grass-Roots I'TS

Those systems introduced have the
common characteristics as follows

B Second best method
VIt is not the best method and the best method
is hard to realize due to high cost and long term
construction.

B Cheap cost
v'Operating cost is very important

BNot Seeds but Needs oriented
v'Needs need Seeds

JAN .

-----

Shunichi Hamada

278



Joint Workshop on Road and Bridge

. H
eehils

?
|
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I 7th T esson learned

Grass-Roots ITS may work effectively
not only in Kochi,
but also in many Asian countries

ooy

g | Summary

= ITS is classified into two types, the Nation
wide ITS and the Local ITS

= Grass-Roots ITS is the local ITS proposed
and developed by Kochi

= Several Grass-Roots ITS are already
deployed and work effectively

& Grass-Roots ITS is sometimes not the best
~ but the second best method, but useful for
local cities like Kochi

nnnnn

Shunichi Hamada
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| Summary (continued)

# Many Asian countries have traffic problems
caused by rapid economic growth and
delayed infrastructure deployment

= ITS is expected as the tool for improving
those traffic problems

« Especially, Grass-Roots ITS is thought as the
tool for traffic solution in Asian countries

ooooo

Thank you for your attention

-----

Shunichi Hamada
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STRATEGY ON ITS DEVELOPMENT IN INDONESIA
Pantja Dharma Oetojo', Taufik S Sumardi?

Research and Development Center for Roads and Bridges,
Ministry of Public Works Indonesia

2010

ABSTRACT

In generally road traffic is growing rapidly in Indonesia, weather in urban or interurban road.
In major city such as Jakarta, in 2008 it has 6.3 million vehicles with a growth of 11% per
annum. This is the same as 700 private vehicles addition every day which require 3 km more
of road length per day, while the road growth is currently only 0.1% (Sinaga, Elly 2008).
Such conditions will lead to decline the average speed of vehicles that would cause high
operating costs of vehicles, value of time loss, and also psychic losses.

Engineers have many ways to reduce the impact of traffic congestion, one of which is to
make components of transportation can communicate with each other. Technologies that
integrate the transportation component is ITS. ITS technology has evoived over the last 2
decades, and Indonesia began to implement ITS during 1990’s with the application of ATCS
(Area Traffic Control System) in Bandung.

This paper will cover state of the art of ITS in Indonesia and set forth the ideas about
Indonesian strategies for developing ITS. It may contains prioritization of ITS program, role
sharing among parties as well as a possible form of cooperation between stakeholders in
running ITS

Keyword: Indonesian ITS, Technology, Road Transport

Pantja Dharma Oetojo’, Taufik S Sumardi’ 1
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1.

Introduction

11

1.2

Present Status in Indonesia

In 2008, Jakarta has 6.3 million vehicles with a growth of 11% per annum. This
is the same as 700 private vehicles addition every day which require 3 km more
of road length per day, while the road growth is currently only 0.1% (Sinaga,
Elly 2008). Such conditions will lead to decline the average speed of vehicles
that would cause high operating costs of vehicles, value of time loss, and also
psychic losses.

Total number of loss due to traffic congestion in major cities in Indonesia is
estimated at 25.2 trillion rupiah per year. (Widiantono)

Today Indonesian are confronted by a number of changes in social conditions,
such as:

Over 23,000 traffic accidents per year

Traffic congestion

Overloading

Bad road conditions

High cost commercial vehicle operations

Growing concemn about environment

N o bdooDd

Rapid spread of mobile telephones and broadband Internet

Engineers have many ways to reduce the impact of traffic congestion, one of
which is to make components of transportation can communicate with each
other. Technologies that integrate the transportation component is ITS

Basic Philosophy of ITS

Intelligent Transport Systems is an umbrella term for a number of electronic,
information processing, communication, and control technologies that may be
combined and applied to the transport domain. There is no clear definition of
what is ITS and what isn’t. However, intuitively any ITS must show at least
some form of information processing, computing, or vehicular or road network
control to be considered intelligent. ITS may refer to a single technology, an
integrated system, or a network of systems. As noted by Mitretek (1999), ITS is
not a monolithic system, nor the integration of systems. |

Rather “ITS is a multi-faceted approach for addressing transportation needs”
ERTICO (1997, cited in Rumar, et al., 1999) reported a vision for the future of
ITS in which the following predictions were made:

Pantja Dharma Oetojo’, Taufik S Sumardi’ 2
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- ITS will significantly contribute to a 50% in road fatalities.
- 25% reductions in travel times due to ITS.

- 50% reductions in city centers due to traffic management systems
- Automatic Crash Notification will result in a 15% reduction in fatalities.
- 40 hours per road user saved due to automated tolling systems.

- 50% delay reductions due to public transport priority systems.

- 25% reductions in commercial vehicle operations cost due to fleet

management systems.

1.3 State of The Art of ITS in Indonesia

In 1997, in Bandung, West Java, Indonesia has begun a new technology
breakthrough by installing ATCS (Area Traffic Control Systems) for 60
intersections, cooperated with AWA (Australia). (www.beritajakarta.com)
2005, PT. Jasa Marga implemented smart card for Padaleunyi toll roads
2006, RDCRB built a prototype of smart card paying systems for toll
Gate (touch and go systems)

2006, RDCRB developed ATC (Automatic Traffic Counter) and installed
4 units on the links of the national highway in West Java

2006, RDCRB developed “Sisjatan” (Roads and Bridges Information
Systems) which contains any information about pavement, bridges
conditions, traffic volume, etc on national highway in Indonesia.

2007, in Solo, Central Java, Indonesia, installed ATCS for 15
intersections (www.tempointeraktif.com)

2008, RDCRB developed “Wireless portable traffic signal’ for road works
2009, e-toll (electronic payment for toll roads) implemented on Jakarta’s
intercity toll roads (www.jasamarga.com)

2. Strategy on ITS Development in Indonesia

2.1 Ultimate Goal
Safer, smoother, continuous, integrated and environmentally friendly Indonesian
Transportation System

Pantja Dharma Oetojo’, Taufik S Sumardi’ 3
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2.2 Targets

More effective and efficient use of infrastructure;
Enhance the flow of traffic;

Better public transport services;

Improve safety;

Cheaper freight costs; and

-0 00 F D

. Reducing the impact on the environment.
2.3 Role Sharing
Role of private-sector operators
Capitalization of ITS on vehicle technology assets and support systems for
pedestrian navigation
Role of RDCRB
Research and development on ITS technology
Provide actual data on road traffic
Publish the cost benefits associated with a policy based on traffic
estimates.
Role of Ministry of Transportation
Issues regulations on traffic management system
Role of Automotive Manufacturer
Provide “on vehicles instrument” to support ITS technology
Role of Ministry of Public Work
Adjustment of the smart cities concept with local needs

2.4 Prioritization of ITS in RDCRB
Medium term of indonesian ITS development are:
a. Optimization of Automatic Traffic Counter and axle load detector that have
been installed in sections of national roads, and integrate them.
b. Updating Sisjatan as part of Traffic Monitoring Systems
Establish TMC (Traffic Monitoring Center) for public interest.

3. Discussion
RDCRB is an Institute under the government ministries responsible for road
infrastructure. Together with the Directorate General of Bina Marga doing
activities such regulate, coached, develop, and supervise of road infrastructure,
which covers:

Pantja Dharma Qetojo’, Taufik S Sumardi’ 4
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1. The inventory level of service roads and problems.

2. Formulation of plans and its programs implementation as well as
determining the level of service for desired roads.

3. Planning, development, and optimizing the utilization of road space.

4. Improving the link roads geometric and or road intersections.

5. Test the feasibility of roads function in accordance with safety standards
and traffic safety.

6. Development of information and communication systems of road
infrastructure.

Research and Development Center of Roads and Bridges, in accordance with
its duties and functions, has conducted several activities related to information
and communication about the road infrastructure such as:

1. Develop the road information system (Sisjatan), which explains about the
conditions inside the road infrastructure, road paving, such as data,
geotechnical, bridges, and traffic.

2. Develop equipment to measure the elements of roads and bridges
condition, and traffic.

Such activities above, prepared as data and road infrastructure conditions for

input data of ITS

Pantja Dharma Oetojo’, Taufik S Sumard;* 5
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several activities related to information and (:omm Q -
about the road mfrastructure such as: .
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THE POLICY AND STRATEGY OF
ELECTRONIC TOLL COLLECTION SYSTEM
APPLICATION IN INDONESIA

Rudy Hermawan Karsaman
Lecture at Bandung Institute of Technology
And Board Member of Indonesian Toll Road Authority

Abstract

In order to smoothly support traffic flows in toll road safely, comfortable and efficient, one of
its aspect related to toll collection system adopted. Toll Collection System is activities chain
related with toll transaction service to the user, transaction control, administration of revenue
collection and other supporting procces. In principle, toll collection system must be rely on
quick, precise, secure and comfortable service for the user, ensuring guarantee for the user
and operator that transaction has been done in accordance with tarif applied, compatible and
integrated with existing or future system and considering technology development and
human resources management.

To increase toll road service in Indonesia, the toll collection system or payment transaction
aspect at toll gates need to be accelerated. One of the choice to acceleration is to apply toll
collection electronically or Electronic Toll Collection (ETC) System.

The advantage of this system adoption are :
1. Accelarate transaction time and increase service capacity
2. Decrease cash moneyneed to be handled and increase security
3. Increase transaction accuracy level and avoid human errors
4. Increase the efficency of human resource number for toll gates servicing

In ETC adoption implementation, some of the operators made joint operation in procurement
process and operation by pointing one of the Bank as transaction and card manager to
ensure the system interoperabiliy in every roads managed by those operatori.

In accordance with the system implementation schedule throught out all toll roads in
Indonesia, as first the step and transistion period, this system has been adopted at
Jabodetabek area,

This paper discuss the result of implementation so far such as trend of usage, time
schedule instalation etc, including recommendation to develop the system further in
the future. :

Keywords : Toll road, ETC.

Rudy Hermawan Karsaman 1
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introduction

Toll Road as part of National Road has to be maintained operationally to function
optimum in accomodating traffic flows secure, efficient and comfortable. One of
its aspect related to toll collection system adopted.

Toll Collection System is activities chain related with toll transaction service to
the user, transaction control, administration of revenue collection and other
supporting procces. In principle, toll collection system must be rely on quick,
precise, secure and comfortable service for the user, ensuring guarantee for the
user and operator that transaction has been done in accordance with tarif
applied, compatible and integrated with existing or future system and considering
technology development and human resources management.

To increase toll road service in Indonesia, the toll collection system or payment
transaction aspect at toll gates need to be accelerated. One of the choice to
acceleration is to apply toll collection electronically or Electronic Toll Collection
(ETC) System.

The advantage of this system adoption are :

1. Accelarate transaction time and increase service capacity

2. Decrease cash moneyneed to be handled and increase security

3. Increase transaction accuracy level and avoid human errors

4. Increase the efficency of human resource number for toll gates servicing

In ETC adoption implementation, some of the operators made joint operation in
procurement process and operation by pointing one of the Bank as transaction
and card manager to ensure the system interoperability in every roads managed
by those operator.

System Architecture

System is operated in fully or semi automatic system and designed in modular to
ease migration from manual system to fully automatic system. In general this
system consists of :

Head Quater Central System

Communication Network System

Toll Plaza Computer System

Toll Gate Automatic System

Electronic Payment Transaction System.

Prepaid Card Payment System.

Payment Settlement System

@mMmMoow»

Rudy Hermawan Karsaman 2
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Sistem ETC Operator Tol

A.

Figure 1. Architecture System

Head Quater Central System

Information and data analysis system in central office that.collect all transaction
data for data base, reporting and administering all data. This system consists of
server, peripheral, workstation, router, switch, database and application
software for monitoring and reconsiliation both for internal and external
requirement.

Communication Network System

Communication Network System that connect Head Quarter and Toll Plaza
computer system wich make data communication on-line real-time or on-line
batch,

Sistem Komputer Plasa Tol

Information and data analysis system at Toll Plaza that can collect transaction
data from all toll gates in that plaza for storing, reporting and administering. This
system is connected with automatic system and payment transaction system
through Local Area Network (LAN).

Rudy Hermawan Karsaman 3

300



Joint Workshop on Road and Bridge March 2010

D. Toll Gate Automatisation System
This system control all transaction process from vehicle identification and
classification, payment transaction and problem handling (if any).

E. Electronic Payment Transaction System
This system execute payment process by deducting money value stored in the
card and transfer it to operator account.

F. Electronic Card Reloading System
Electronic Card reloading system is issued in accordance with Indonesian
Central Bank (BI) regulation. System should be completed by reload-station and
easy inter bank transfer and other facilities/features (e.g ATM, EDC or SMS
banking).

G. Payment Settlement System
Settlement system is required in reconsiliation process amongs toll operator and
other user (merchant). This system is developed based on agreement between
all parties involved.

The Bank/Clearing house for settlement system is recommended to have
characteristic as follows :

Have large network in Indonesia

Have corporate and custumor service

Have electronic banking system.

Proven as issuer of other electronic card (credit/debit card).

*

Rudy Hermawan Karsaman 4
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Sistem Sistem

i Transaksi ! Transaksi
. Operator Lain . Merchant Lain

 sistem | sisem ,

_, Penerbitan 4 % Settiement 4 /ﬁ" o

7 Kartu Frabayar ,/////4 7 Pembayaran /’/ ”;f//’ Operator
.. . 5'///7%//7’ s

Figure 2 Transaction and Settlement System

lll. Operational Arrangement

3.1. Tranéaction

Transaction coud be done by tap and go and/or free flow (in the future). In
certain condition, toll gate could be operated both manual system and

electronically.
3.2. Transaction

1. Vehicle enter/exit toll gate and identified its type.
2. Read card for authentification
3.1f OK, system write related information (gate code, transaction time,
vehicle type, tariff, “money” value left etc) and vehicle go through.
- 4.If not OK, (less “money” value left, card in the black list etc), system
activating camera to get vehicle picture, store information on data base

Rudy Hermawan Karsaman 5
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Iv.

and sending signal or activate alarm for officer to act). Further process
can be done manually (vehicle is processed in other place so not to
disturb other vehicle or service system). If neccessary, due to high level
of system violation, driver could be charged with penalty.

3.3. Card Usage

Card could be used in all toll roads (inter operability) and valid for either
close or open systems. Card is specially published and transaction
payment is done by deducting money value stored in the card or through
periodic billing. For prepaid system, money value could be reload.

Bussiness Management and Payment System

4.1.

4.2

4.3.

Basis of Bussiness and Payment

In toll transaction, there is no additional payment, out of toll tariff. Policy of
system procurement is given to every operator as long as its meets
technical standard and regulation.

Bussiness Management

Management of ETC is handled by operator consortium with other party
that could meet all regulation, including banking and payment system. In
this case, this handled by Mandiri Bank. Billing and payment mechanism
amongst Mandiri Bank and Operators is based on each toll road transaction
through verification and validation proccesses agreed before hand.

Related Parties and Their Role

The parties involved in this system can be seen in Figure 3. However, their
role could be done by same institution :

% Service Provider / Merchant

% Card Holder

% Purse Provider / Clearing House

% Card Issuers, Load Agents and Acquirers

Rudy Hermawan Karsaman 6
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Prabayar

Service Provider

Figure 3 Parties Involved

4.4, Bussiness Process

Based on transaction notes and data, service provider (toll road operator)
sending invoice to card issuer and after validated the money is transfered
to operator bank. This process is done everyday (or even several time a

day) in certain time agreed by all parties.

V. Implementaion Schedule and Transition Period

The application of ETC is scheduled in 2009 — 2010 gradually. This
implementation is considering traffic flow, financial and toll gates condition. For
future condition, the card could be used for other purpose as well (many

merchant) and its stage is illustrated in Figure 4.

Rudy Hermawan Karsaman
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Application
Tapand Go || Free Flow g s
System |3  Standard Other Stabilisation
Policv
Staging Staging l
Additional Services
*Information
*Other Payment

*New Service

A 4

Value
Creation

In the mean time, the card sold continuosly increase as well as transaction
volume. However, there are some issues need to be resolved, i.e transaction
failure in some toll gates, transaction data reconsiliation and double debit
transaction. In this case, the toll operator and card management continuosly
improve the system for better service. To get full advantage of this system, it
should be installed in all toll roads as well as give some incentives to the toll road
user to use this system.

Figure 4 Implementation and Transition Period
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Bahwa dalam rangka Meningkatkan Optimalisasi Hubungan
Antara RDCRB dan NILIM serta untuk melaksanakan
pertukaran Informasi yang akan diselenggaraan dalam
bentuk Joint Workshop dengan Tema “Roads dan Bridges
Workshop”;

bahwa nama-nama yang tercantum dalam kolom 4 (empat)
lampiran Surat Perintah ini, dipandang cakap dan mampu
untuk  melaksanakan tugas sebagai Panitia Pelaksana,
Pembicara, Moderator, pada kegiatan J oint Workshop;

bahwa untuk maksud tersebut di atas perlu ditetapkan dengan
Surat Keputusan.

Peraturan  Menteri - Pekerjaan Umum  Nomor
286/PRT/M/2005 tentang Organisasi dan Tata Kerja
Departemen Pekerjaan Umum,;

Keputusan Menteri  Pekerjaan Umum  Nomor
324/KPTS/M/2007 tanggal 1 Agustus 2008 tentang
Pembebasan dan Pengangkatan Pejabat Pimpinan Eselon Il.a
di lingkungan Departemen PU;

Memorandum Concerning the Cooperation Activities
Between Research and Development Centre for Roads and
Bridges, Research and Development Agency, Ministry of
Public Works, Indonesia and National Institute of Land and
Infrastructure Management, Ministry of Land, Infrastructure,
Transport and Tourism, Japan tanggal 11 November 2009.

MEMUTUSKAN

KEPUTUSAN KEPALA PUSAT PENELITIAN DAN
PENGEMBANGAN JALAN DAN JEMBATAN TENTANG
PENUNJUKAN PANITIA PELAKSANA, PENYAJI,
MODERATOR, PADA KEGIATAN JOINT WORKSHOP

Menunjuk nama — nama yang tercantum dalam lampiran Surat
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Keputusan ini, selain melaksanakan tugas pokok juga
melaksanakan tugas sebagai berikut :
1. Panitia Pelaksana : : :
a. Mempersiapkan pelaksanaan Joint Workshop RDCRB dan
NILIM.
b. Melaksanakan Joint Workshop yang akan diselenggarakan
selama 2 (Dua) secara tepat waktu dan tepat mutu.
c. Membuat laporan akhir kemudian diserahkan kepada
Kepala Pusat Litbang Jalan dan Jembatan.
-2. Moderator :
a. Memimpin persidangan.
b. Membuat resume persidangan.
3. Penyaji : _
Menyajikan dan Mempresentasikan makalah.

‘ Kedua E Segala biaya yang diakibatkan dengan terbitnya  Surat
| Keputusan ini, dibebankan kepada RDCRB dan NILIM ;

Surat Keputusan ini mulai berlaku sejak tanggal ditetapkan dan berakhir setelah pelaksanaan
C Joint Workshop selesai dengan ketentuan akan dilakukan perbaikan atau perubahan
sebagaimana mestinya.apabila dikemudian hari terdapat kekeliruan dalam penetapan Surat
keputusan ini.

Tembusan Surat Keputusan ini disampaikan kepada Yth.:

Bapak Kepala Badan Litbang PU, sebagai laporan;

Sekretaris Badan Litbang PU;

Pejabat Komitmen di lingkungan Puslitbang Jalan dan Jembatan;
Kepala Bagian/Bidang/Balai Pusat Litbang Jalan dan Jembatan;
Yang bersangkutan untuk dilaksanakan.

kWD

DITETAPKAN:DI : BANDUNG
PADA TANGGAL : 12 Februari 2010
T KEPALA,
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Lampiran

- Surat Keputusan

Kepala Pusat Litbang Jalan dan Jembatan

Nomor A
Tanggal

IKPTS/LJ/2010
. 12 Februari 2010

SUSUNAN KEPANITIAAN
JOINT WORKSHOP RDCRB DAN NILIM
TAHUN 2010
KEDUDUKAN -~ "~ “JABATAN. = - | - ~ "NAMA
e .2 . 3 4
A. | PENGARAH Kepala Pusat Litbang Jalan 1. Ir. Agus Bari Sailendra, MT
B. | PENANGGUNG JAWAB Kepala Bidang Programdan | 1. Ir. IGW. Samsi Gunarta,
Kerjasama M.AppL,Sc
C. | KETUA 1. Hindun Hasanah, SE
D. | WAKIL KETUA 2. Rakhmén Taufik, ST, M.Sc
E. | SEKRETARIS i} 3. Drs. Endang Fauly, Dipl. TEFL
F. | ANGGOTA
a. | Kesekretariatan )
[ 1. Afi Dwiyanti
2. Tika Mustikasari, SE
{ 3. Ani Mulyani, S. Sos
b. | Persidangan ;
1. Nana Sumarna, ST, MM
1 2. Iman Santosa, ST
3. Dimas Sigit Dewandaru, S.Kom
4. Dadi Muljadi ]
5. Avief Bachtiar
c. - | Notulen _
' 1. Andi Sata, ST, MT .
2. Gede Budi Suprayoga, ST, MT
d. | Ruangan dan Acara
{ 1. Dra. Loida Dasuha
{ 2. Dewi Siti Baiduri, ST
{ 3. Didin Sarifudin, SH
| 4. Diah Rumdiani, A.Md
5. Nana Rohandi
h' Umum o et e e meime s
| 1. Heri Sarifudin
{ 2. Enjang Wikusnadi
| 3. Epih Rodiansyah
4. Nurdiansyah
5. J. Mihardja
6. AnaPermana
G. | MODERATOR | 1. Dr. Ir. M.Sjahdanulirwan, M.Sc

File:D/PKSK/K:

2010
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PAKAR/ PRAKTISI/ PEMBICARA KHUSUS

a. | Penyaji

Prof (R) Dr. Furgon Affandi, M.Sc

Ir. Nyoman Suaryana, M.Sc

Ir. Nono, M.Sc

Ir. Kurniadjie, M.Sc

Ir. Nandang Sjamsudin, MT

Ir. Pantja Dharma O, M. Eng.Sc

PN W~

Redrik Irawan, ST, MT

File:D/PKSK/Kepegawai Statuter/SPRIN/SPRINK olokium| 2010

DITETAPKAN DI
PADA TANGGAL
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Badan Pengatur Jalan Toll.
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12 Februari 2010




RESEARCH AND DEVELOPMENT CENTRE FOR ROAD AND BRID
Jin. A.H. Nasution No.264 Bandung 40294
Phone : 022-7802251-53 Fax : 022-7802726
E-Mail : Info@pusjatan.pu.go.id
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O What sort of theme and issue would you like to cover in the next JOINT"-WORKSHOPs ?
When you hit upon some ideas, please check on the blanks( EI ) shown below. And, could

you write down specific contents as much as possible.

[IPlanning of Act and Regulation [1Investment and Prioritization including Evaluation
CConstruction Technology for Road and Bridge (including earthquake resistant construction
technology).

COMaintenance and related issues (JITS (Intelligent Transport Systems) technology.
OExecution and maintenance of the pavement (including high-performance pavement)
[ICapacity Building including Civil Engineering Jud