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Preface

Civil engineering has been contributing in creating a sustainable world
and enhancing the global quality of life. The challenges of sustainable
development could be answered by embracing the roles of civil engineers
as innovators and integrators of ideas and technology across the public,
private, and academic sectors. Hence, civil engineering society are
becoming more aware of social, health, environmental and economic
issues.

Innovations in civil engineering and integration among the stakeholders of the infrastructure
development require continuing collaborations. Despite the fact that collaboration has been
an integral part of research in civil engineering for a long time, the nature of collaboration
seems to be shifting from focused research theme within a center of excellence to the new
trend in broadening research themes which requires partnerships among centers of excellence
(e.g. academic, government, private industry).

Facilitating the dissemination of collaboration results, the establishment of new collaboration,
and the strengthening of the established collaborations, through a regional conference is the
objective of the Faculty of Civil and Environmental Engineering (FCEE), Institut Teknologi
Bandung. “Conference for Civil Engineering Research Networks” or ConCERN in 2014 is
expected to instigate the research networks in the area of civil engineering that the FCEE
have already recognized.

ITB has long been an active member of AUN/SEED-Net and its ASEAN Civil Engineering
Conference (ACEC). The ASEAN University Network (AUN) Southeast Asia Engineering
Education Development Network (SEED-Net) Project consists of 26 leading Member
Institutions from 10 ASEAN countries with the support of 14 leading Japanese Supporting
Universities. ACEC is a platform to share the most updated technology and research on
common regional issues in order to contribute to the ASEAN community and to draw support
from the industrial and the governmental sectors. The regional conference allows
opportunities for AUN/SEED-Net members to publicize their research work, exchange ideas
and discuss future collaborations and activities related to the civil engineering field. The
conference itself is not only to enhance the academic network among the ASEAN
universities, but also to strengthen the relationship between ASEAN and Japanese professors
of each university.

This year, the 7th ASEAN Civil Engineering Conference (ACEC) is organized jointly with
ConCERN 2014.

Participants of the conference include researches, academic staffs, students, industry
representatives, public and local governments. The keynote presentations are as follows:

e George Ofori, National University of Singapore, Singapore
o Kazuhiko Kasai, Tokyo Institute of Technology, Japan

e Akimasa Fujiwara, Hiroshima University, Japan

e Susumu lai, Kyoto University, Japan



o Syabhril B. Kusuma, Water Resources Research Group, Institut Teknologi Bandung,
Indonesia

Invited Speakers from the industry:

o Djayanta Ginting, Value Added Solution Manager of Holcim Indonesia
e Nobuo Masaki, Bridgestone Corporation, Japan

The conference main theme is ‘Delivering Sustainable Infrastructure through Collaborative
Research in Civil Engineering’. The selected papers to be discussed in this conference cover
research ideas, findings, and innovations in the following sub-themes:

Structural Engineering and Materials
Geotechnical Engineering

Transportation Engineering and Planning
Water Resources Engineering and Management
Construction Engineering and Management
Infrastructure Engineering and Management

A

While this event is focusing on strengthening research collaborations, there are about 75
papers contributors, from twelve countries. This event also included special meetings for
AUN/SEED-Net member representatives and representatives of other universities are central
to the objective of the conference. So we are excited that ConCERN 2014 will be an effective
event to facilitate research collaborations among our colleagues in the region.

We are very grateful for the support from our sponsors: AUN/SEED-Net-JICA, The Ministry
of Public Works, PT. Jasa Marga, Holcim Indonesia, PT. Elnusa, and PT. Bridgestone
Engineered Products Indonesia. Finally, we would like to thank you all for your active
engagement in the conference. Your contributions throughout this two-day event will be
well-considered, insightful and extremely helpful in informing our next steps in building a
case for civil engineering regional scheme.

Bandung, October 27", 2014

Reini D. Wirahadikusumah

ConCERN 2014 Chairperson



Welcoming Remarks

Rector of Institut Teknologi Bandung: Prof. Ahmaloka

i g \ Chief of Research and Network Promotion Unit of AUN/SEED-
Net: Mr. Tokumitsu Kobayashi,
'y Distinguished guests, ladies and gentlemen,
/ e\ |
(.-4---.

Assalamu'alaikum Warahmatullahi Wabarakatuh.

‘ ‘ Good Morning.

Welcome to Bandung. Welcome to ITB, and Welcome to Conference for Civil Engineering
Research Networks/ASEAN Civil Engineering Conference (ConCERN/ACEC 2014).

This conference is organized by Faculty of Civil and Environmental Engineering (FCEE),
InstitutTeknologi Bandung (ITB) - Indonesia, in collaboration with:

e AUN/SEED-Net-JICA

e The Ministry of Public Works

e PT. Jasa Marga

e PT Holcim Indonesia

e PT. Elnusa

o PT. Bridgestone Engineered Products Indonesia
e Kyoto University, Japan

e Hiroshima University, Japan

o Tokyo Institute of Technology, Japan

e Chulalongkorn University, Thailand

e National University of Singapore, Singapore

It is also our great pleasure and privilege to have,

o AUN/SEED-Net members

e Prof. George Ofori from National University of Singapore, Singapore

e Prof. Susumu lai from Kyoto University, Japan

e Prof. Akimasa Fujiwara from Hiroshima University, Japan

e Prof. Kazuhiko Kasai from Tokyo Institute of Technology, Japan

e Djayanta Ginting, Value Added Solution Manager of Holcim Indonesia

e Muh. Najib Fauzan, Director of Human Resources and General Affairs, Indonesian
Highways Corp.

e Nobuo Masaki, Dr.Eng., Bridgestone Corporation, Japan

To join us in ConCERN 2014 and in The 7th ASEAN Civil Engineering Conference
(ACEC).

I would like to greet also all of the authors and participants. Thank you for your participation
in our event.

Distinguished guests, ladies and gentlemen,
Today, we are gathered here, believing that this conference will be the one with your
invaluable contributions and ConCERN 2014 will be an effective event to facilitate research



collaborations among our colleagues in the region. In this conference, we will have an
opportunity to discuss 'Delivering Sustainable Infrastructure through Collaborative Research
in Civil Engineering'.

Moreover, since we are already gathered in this rare occasion, besides discussing issues
related to the themes of the conference, I invite all participants to also open a prospect of
initiating further collaboration and networking amongst us, the practitioners and researchers,
in addressing infrastructure and built environment issues for our world sustainability.

ConCERN 2014 and The 7th ASEAN Civil Engineering Conference (ACEC) was initiated
not only to enhance the academic network among the ASEAN universities, but also to
strengthen the relationship between ASEAN and Japanese professors of each university and
also representatives of other universities in Indonesia.

Faculty of Civil and Environmental Engineering (FCEE) are fully supported this event and
we are hoping this event will be held again every four years as a part of the FCEE roadmap as
one of the tools to encourage collaborations research and projects among necessitating
partnerships across centers of excellence (e.g. academic, government, private industry).

Distinguished guests, ladies and gentlemen,

We are very grateful for the support from our sponsors: AUN/SEED-Net-JICA, The Ministry
of Public Works, PT. Jasa Marga, Holcim Indonesia, PT. Elnusa, and PT. Bridgestone
Engineered Products Indonesia. We would like to thank you all for your active engagement in
the conference.

I also thank to all faculty members and students in the Faculty of Civil and Environmental
ITB who have been organizing this event; the synergy between academic program
management, faculty members, and students are essential in delivering the success of this
conference.

So, I am very grateful to have you all here in this conference. Thank you. And welcome again
to ConCERN 2014.

Wassalamu'alaikum Warahmatullahi Wabarakatuh.

Prof. Suprihanto Notodarmojo
Dean, Faculty of Civil and Environmental Engineering, Institut Teknologi Bandung



Message

On behalf of AUN/SEED-Net, I would like to welcome all
participants to the beautiful city of Bandung, Indonesia, and to
express my sincere gratitude to Institut Teknologi Bandung as
the dedicated host of the 7thASEAN Civil Engineering
Conference under AUN/SEED-Net in 2014, which is jointly
held with the Conference for Civil Engineering Research
Networks (ConCERN 2014). This conference provides a
valuable platform for all participants to share research output
and discuss the way forward which will further enhance the
research and network of Civil Engineering (CE) in the region.

The theme of the conference, “Delivering Sustainable Infrastructure through Collaborative
Research in Civil Engineering”, happens to harmonize with the main objectives of
AUN/SEED-Net. Since the beginning of Phase III, CE field has discussed how to sustain the
established regional network for a long period. One of the indicators that the team has
addressed is collaborative research. It has been so far evidenced by the increasing number of
proposed and also awarded projects under all collaborative research programs under SEED-
Net, and we are looking at this momentum to be maintained throughout the project period by
CE researchers. Linkage with other researchers, industry and society is extremely important
for universities to improve the quality of engineering education and research, as well as to
impact the industry and society. As establishment of the AEC (ASEAN Economic
Community) is approaching next year, it may be the right time for all of us to get back to the
principle of engineering; that is, with its existence, closely associated with industry, society
and people.

I hope this conference provides an opportunity for productive exchange of knowledge and
lessons learned among participants. This will lead to successful collaboration with a wider
range of network, resulting in human resources development in the region for the future
prosperity of ASEAN.

Prof. Dr. UEDA Tamon

Acting Executive Director and Chief Advisor of AUN/SEED-NET
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How Many Cost Losses Caused By Traffic Jam
In Term Of Fuel Consumption and Value of Time
On Main Road in Bandar Lampung

Rahayu Sulistyorini

Civil Engineering Department
University of Lampung
Bandar Lampung, Indonesia
sulistyorini_smd@yahoo.co.uk

Abstract— Bandar Lampung, capital city of Lampung such as
gate of Sumatera with 902,885 population in 2012, having
120,554 passenger cars. Like other major cities in Indonesia,
especially during peak hour, congestion is commonly visible in
several main roads. Traffic jams of course will lead to a
considerable loss in terms of the value of time, fuel consumption,
air pollution, noise and some other qualitative aspects. This
research tries to calculate how the losses incurred as a result of
congestion in terms of fuel consumption and time value. A survey
carried out for six days in the peak time morning, noon and
afternoon to calculate the traffic volume, speed, travel time and
delay in one main road of this city along . Fuel consumption for
each vehicle type is obtained from interviews and secondary data
from vehicle dealers. The type of vehicles that are reviewed are
some brands of private cars with 2 types of diesel and gasoline
also public transport, without reviewing a motorcycle. After we
obtain travel time per each liter fuel consumption and delay, we
reach fuel consumption in traffic jam. From the analysis results
showed that the loss is due to congestion based on fuel
consumption is around Rp. 4.751.432.140,- per year. While the
value of time obtained by the method of income approach and
stated preference generate each value Rp. 16.903 per hour and
Rp. 18.417 per hour. Financial losses from value of time is
calculate by multiply time of traffic jam, traffic volume and value
of time. Using Income Approach, the loss is due to congestion
based on time value is around Rp. 3.607.076.443,- per year. The
total cost of the losses due to congestion in terms of fuel
consumption as well as value of time is Rp. 8.358.508.583 per
year. It takes only a few sample in main road which is less than 5
km only. We can imagine the loss due to all of city area with
many road segments that was crowded. This financial value is
also only results from congestion due to fuel consumption and
value of time, not counting from air pollution, noise and other
aspects resulting from the raise of traffic volume. If engineering
improvement such as traffic management not done to reduce
private vehicles growth, the quality of urban communities’s life
will be declining and environmental damage getting worse for
future generations.

Keywords— fuel consumption; time value;
financial losses; stated preference

traffic jam;

l. INTRODUCTION

Bandar Lampung is the capital of Lampung Province with
an area of 197.22 km 2 which is divided into 20 districts and
126 sub district with a population of 902.885 inhabitants
(based on BPS 2012), this population will increase each year.
The needs of life that increase, will affect the increasing travel
demand due to the increased activity of the movement of
people and goods in Bandar Lampung.

Teuku Umar and Zaenal Abidin Pagar Alam Road is the
road that is frequently crossed by the people of the city of
Bandar Lampung as the trip generation. This leads to the need
for transportation services that causes congestion in this area.
Congestion on the roads is worst if there is no improvement
on the existing transportation system and will also be very
harmful for the users.

The purpose of this study is to calculate the value of travel
time in Bandar Lampung and analyze financial losses caused
by congestion due to increased travel time and fuel
consumption. The amount of loss due to congestion only in
terms of the value of travel time and fuel consumption. Roads
to be reviewed are the two main roads along the + 3.7 km.
Analysis of the value of travel time using the Income
Approach method. Financial loss due to congestion is more
focused on fuel consumption according to the type of vehicles
that includes the specified time freezes and travel time per 1
liter of gasoline. The type of vehicle being simulated in this
study is the private cars with premium fuel and diesel fuel and
public transport such as "mikrolet" and Bus Rapid Transit
(BRT).

1. THEORETICAL BASIS

A. Delay and Queue Time

Delay is the additional travel time due to vehicles driving
at high speed inhibited by an oncoming vehicle at low speed.
The formulation of delay time (R) is as follows:

R=L/X - LIY 1)



Where:

R = delay time of vehicle (hour)

X = low speed of vehicle (km/ hour)
Y = high speed of vehicle (km/hour)
L = queue length (km)

Queuing time is the amount of time in which the high
speed vehicle is at queuing behind a low speed vehicle during
the trip. The formulation of queuing time (T) is as follows:

(-9 @)

T = queue time of vehicle (hour)
R = delay time of vehicle (hour)
X = low speed of vehicle (km/ hour)
Y = high speed of vehicle (km/ hour)

Where:

B. Congestion Cost

The congestion cost is travel costs incurred due to traffic
delays and additional traffic volume exceeds the capacity of
the road service. The main components of trip cost is vehicle
operating costs and travel time value. Vehicle operating costs
are incurred in the operation of transport systems such as the
cost of fuel, lubricant, tires, vehicle maintenance costs, and so
forth. While the value of time is a specific time that is
measured based on income level.

One of the methods used in calculating the value of travel
time is Income Approach. This method is relatively simple, as
it only considers two factors: Gross Regional Domestic
Product (GRDP) of individuals and the amount of working
time in a year that the individual time used to produce a
product in the form of a person's income. The formulation of
this method are as follows:

GORP
— Person
Amount of Working Time per person per year (3)

First, confirm that you have the correct template for your
paper size. This template has been tailored for output on the
A4 paper size. If you are using US letter-sized paper, please
close this file and download the file “MSW_USlItr_format™.

C. Maintaining the Integrity of the Specifications

The template is used to format your paper and style the
text. All margins, column widths, line spaces, and text fonts
are prescribed; please do not alter them. You may note
peculiarities. For example, the head margin in this template
measures proportionately more than is customary. This
measurement and others are deliberate, using specifications
that anticipate your paper as one part of the entire proceedings,
and not as an independent document. Please do not revise any
of the current designations.

I11. DATA ANALYSIS

The primary survey are traffic volume, travel time, delay
time and the vehicle speed.
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Fig. 1. Survey Location

survey conducted on Monday, Wednesday and Sunday at
peak hours in the morning, afternoon and evening.



D. Traffic Volume

The following Figure 2 and Figure 3 is the charts of
vehicles volume on weekdays which explains the high volume
of private vehicles over public transport.
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Fig. 2. Traffic Volume on Working Day
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F. Financial Losses caused by Traffic Jam based on Value of
Travel Time

In this analysis the cost of losses due to congestion only in
terms of the value of travel time. Value of travel time is
obtained based on the analysis of the Income Approach
method is Rp. 281.71 / min. This means that if one person
traveling and experiencing congestion for 1 minute will
experience a loss of Rp. 281.71.

The amount of loss due to congestion costs in terms of the
value of travel time, can be calculated as follows:

Cost disadvantages = volume x time of traffic congestion x
value of time

Congestion Time is travel time in peak hour minus the
travel time in off peak time. Financial losses = 1199 x 0.10 x
16,902.89 = Rp. 2,049,174.92/ hour

The total cost of the financial loss of peak hour in the
morning, afternoon and evening for 3 hours on Monday are as
follows:

The total cost of losses = 3,108,610.5 + 1,241,273.12 +
2,049,174.92= Rp. 6,399,058.54 (for 3 hours at peak hour)

So, the result of losses due to congestion costs in terms of
the value of travel time for 1 year at peak hours (3 hours / day)
for 2-way reviews is as follows:

Mobil Pribadi
(Solar)

Mobil Pribadi
(Premium)

Angkot BRT

Arah Rj. Basa - T. Karang Arah T.Karang -Rj. Basa

Fig. 3. Traffic Volume on Holiday

E. Value of Travel Time

Data used is the number of working age population 16-64
years, to calculate the time value of the income approach
method. By age group of workers, the population of Bandar
Lampung amounted to 629,403 people. As for the GDP (Gross
Domestic Income) Bandar Lampung is Rp.
25,532,953,000,000.00 (based on BPS 2012).

For work time in a year, assuming one person working for
8 hours a day with 25 working days in a month, then the
amount of working time of the year are as follows:

Total working time a year = 8 x 25 x 12 = 2400 hour/person

So, the value of tavel time

£2,234,923,000,000.00
Person
2400

A=

= Rp. 16,902.89/hour
= Rp. 281.71/minute

TABLE L. CONGESTION COSTS FOR 1 YEAR AT PEAK HOUR
Vehicle Direction
No | Type Rajabasa-Tj. Karang Tj Karang-Rajabasa
1. Private Car | Rp. 1,879,876,153 Rp. 1,285,653,758
Mikrolet Rp. 231,909,565.6 Rp. 176,017,605.9
3 BRT Rp. 22,010,625.52 Rp. 11,608,735.84

G. Financial Losses caused by Traffic Jam based on Fuel
Consumption

The difference of value time on peak time, average speed,
of vehicle that greatly affect the length of vehicle travel time
per 1 liter of gasoline. In this analysis the cost of losses due to
congestion only in terms of the Fuel Consumption

Having obtained the value of a liter of gasoline is wasted,
it can be calculated how much the loss resulting from
congestion in terms of fuel.

Examples of the calculation of private cars Kijang Inova is
fueled gassoline. passenger car crossing street Premium ZA
Pagar Alam - Teuku Umar in the morning with the volume of
vehicles 1194 veh / hour with a liter of petrol is wasted by
0.44 liters (according to the previous calculation table), so the
loss values obtained by calculation:

= Liters of gasoline is wasted x fuel prices
= 0,44 / liter x Rp. 6,500, - / liter x 1194 veh / h
= Rp 3.414.840, - / veh (morning peak hour)



TABLE II. WASTED FUEL
Time Vehicle | Congestion Travel Gassoline
Type (hour) Time per 1 that
liter wasted
gassoline (liter)
(liter/jam)
Morning | Private 0.02 0.35 0.07
Private 0.01 0.28 0.04
Mikrolet 0.06 0.32 0.18
BRT 0.03 0.46 0.06
afternoon | Private 0.02 0.30 0.06
Private 0.01 0.38 0.02
Mikrolet 0.07 0.30 0.24
BRT 0.04 0.46 0.08
Evening | Private 0.03 0.55 0.05
Private 0.04 0.41 0.11
Mikrolet 0.06 0.43 0.14
BRT 0.03 0.39 0.08
TABLE III. CONGESTION LOSSES IN WORKING DAY
Time Vehicle | Wasted | Vehicle Fuel Losses
Type Fuel volume | Price
Morning Car 0.44 1194 6500 | 3.414.840
Car 0.19 162 5500 169.290
Mikrolet 0.23 134 6500 200.330
BRT 0.19 14 5500 14.630
After Car 0.24 887 | 6500 | 1.383.720
noon
Car 0.18 190 5500 188.100
Mikrolet 0.14 140 6500 127.400
BRT 0.14 8 5500 6160
Evening Car 0.42 1017 6500 | 2.776.410
Car 0.35 195 5500 375.375
Mikrolet 0.35 117 6500 266.175
BRT 0.22 7 5500 8.470

From the table above shows the value of the largest loss
generated at peak hours in morning and afternoon peak hours,
as well as the highest value of the loss generated by private car
premium fuel at peak hours morning and afternoon of Rp.
3,414,840, - and Rp. 2,776,410, -

TABLE IV. FINANCIAL LOSSES CAUSED BY CONGESTION
FOR 1 YEAR
Vehicle Type | Financial Losses Financial Fuel
for a week Losses for a
(Rp) year
Passenger Car 47.101.210 2.449.262.920 | Premium
Passenger Car 4.590.960 238.729.920 Solar
Mikrolet 3.862.040 200.826.080 Premium
BRT 192.040 9.986.080 Solar

Financial Losses
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Fig. 4. Financial Losses

Seen biggest bottlenecks resulting from the direction of
Rajabasa - Tj. Karang for both private vehicles and public
transport. This is due to the higher volume of vehicles in the
direction of Tj. Karang - Raja Basa in the opposite direction
than the direction of Tj. Karang - Raja Basa and vehicle travel
time is longer at direction of Rajabasa - Tj. Karang as side
barriers and traffic light that is much more in that direction.
As for the reverse direction, the largest congestion value seen
from private vehicles, especially premium fuel which looks
more dominating than other types of vehicles.

IV. CONCLUSSION AND RECOMMENDATION

A. Conclussion

1. Finansial Losses caused by congestion base on value of
travel time using Income Approach for Rajabasa — Tanjung
Karang per year in peak time is Rp. 1,879,876,153 for
private, Rp. 231,909,565.6 for mikrolet, and Rp.
22,010,625.52 for BRT. As for the direction of Tanjung
Karang — Rajabasa is Rp. 1.285.653.758 for private car,
Rp. 176.017.605,9 for mikrolet dan Rp.11.608.735,84 for
BRT.

2. from the direction of the vehicle the biggest losses
occurred in the direction of Rajabasa — Tanjung Karang
visible from losses on the private car premium fuel
produced by Rp.2.449.262.920, - than in the reverse
direction with the same vehicle is Rp. 1473281160, -. This
is due to the high volume of vehicles, especially private
cars premium fuel and vehicle travel time is longer in the
direction of Rajabasa — Tanjung Karang dikarena side
barriers and traffic light that is much more in that
direction.



B. Recommendation

The amount of congestion loss in terms of the travel time
value for 1 year at a busy hour, is very large and will increase
from year to year. Expected action, resetting traffic
management, and policy - the policy of the government to
tackle congestion not only prevention for a while but if it can
for long periods of time and it also requires support from the
entire community as well.
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