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Preface

On behalf of the organizing committee of 2" Tarumanagara International Conference on the
Applications of Technology and Engineering (TICATE) 2019, | would like to welcome all delegates to
Jakarta, Indonesia with great pleasure. Being held from November 21 to 22, 2019 at Campus I- JI.
Letjen. S. Parman No. 1, Jakarta, the international conference is organized by Universitas Tarumanagara
(UNTAR) and technically sponsored by 10P Publisher.

TICATE 2019 has attracted many academicians, scientists, engineers, postgraduates and other
professionals from many countries. This conference accepted 215 papers from 7 different countries,
those are Australia, Taiwan, India, Malaysia, Japan, Peru and Indonesia. The aim of the conference is to
promote exchange of ideas among engineers, researchers, and scientists active in the related areas of
technology and engineering.

Our special thank goes to our Rector, Prof. Dr. Agustinus Purna lIrawan, who has initiate this
international conference, to our Plenary Speakers, Dr.-Ing. Joewono Prasetijo from Universiti Tun
Hussein Onn, Malaysia, Prof. Dr. Tjokorda Gde Tirta Nindhia from Udayana University, Indonesia,
Prof. Dr. Srikantappa A.S. from Cauvery Institute of Technology, India, and Prof. Dr. Mohd. Zulkifli
Abdullah from Universiti Sains Malaysia, Malaysia, and Prof. Yasuyuku Nemoto, Ph.D. from Ashikaga
University, Japan.

Our special thank also goes to Tarzan Photo and PT. Astaguna Wisesa as our patrons. Also to all
individuals and organizations such as the members of international editorial board, the conference
organizers, the reviewers and the authors, for their contribution in making TICATE 2019 as a successful
international conference and a memorable gathering event. | am also grateful for the support of
publication service of IOP Publisher. We hope that the conference could present you wonderful
memories to bring home in addition to new insights and friendship congregated during the event.

We truly value your participation and support for the conference. We hope that you will enjoy TICATE

2019 and culture and tradition in Jakarta.

Dr. Hugeng, S.T., M.T. (SMIEEE)

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Kapuas River sediment settling velocity analysis with
withdrawal tube

W A Pranoto'’, J Johan' and P Vinsensisus'

'Civil Engineering Department, Faculty of Engineering, Tarumanagara University,
Jakarta, Indonesia
*watip@ft.untar.ac.id

Abstract. Kapuas River is a river with a high level of sedimentation. In the process of
sedimentation, one of the factors that determines the sedimentation time is the sediment settling
velocity. Estimation of effective sediment deposition time could be calculated by collecting the
sediment settling velocity data. A thorough laboratory research is needed to determine the
value of sediment settling velocity. The analysis from the field and laboratory research showed
that sediment settling velocity is related to salinity, sediment concentration, water depth, and
flow velocity. This study focuses on the relationship between sediment concentration and
sediment settling velocity. Laboratory research was conducted using variations of sediment
concentration. The research showed that maximum sediment settling velocity with the value of
0.4133 mm/s is obtained from concentration sediment of 9380.75 ppm. Moreover, the
sedimentation process will be formed faster as the sediment settling velocity increases.

1. Introduction

The Kapuas River is located on the province of West Kalimantan, Indonesia, as shown in Figure 1.
Kapuas River is a river with a high level of sedimentation thus attracting researchers around the world
to study its special feature. Several spots on the Kapuas River have experienced sedimentation.
Sedimentation time is one of the factors affecting sedimentation process where estimation of effective
deposition time can be calculated. Sediment settling velocity is influenced by several factors, one of
which is the amount or concentration of sediment.
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Figure 1. Kapuas River in West Kalimantan, Indonesia
(Source: www.freeworldmaps.net)
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2. Literature

According to Pipkin (1977), sediments are materials or fragments of rock, minerals and organic
material that are transferred from various land and sea water sources and deposited by air, wind, ice,
and water. In addition, there are also those that can be deposited from materials that float in water
(suspension) or in chemical form at a place (chemical precipitation).

Cohesive sediments are granules of mud particles usually found at the bottom or in a body of water
which when joined together will form a larger unit called a floc. This process is very dependent on
sediment concentration. Flocculation that occurs greatly affects the cohesive sediment settling
velocity. The greater the concentration of flocculation that occurs, the greater the sediment settling
velocity (Irham, 2000).

3. Methodology
Following are the steps carried out in the research:
1. Sampling to Kapuas River estuary
2. Preparing samples in the hydraulic lab
3. Determine the specific gravity and diameter of the samples
4. Experiment of sediment settling velocity using bottom withdrawal tube with 8 different types
of sample concentrations. Illustration can be seen on Figure 2.
5. Analyze the data obtained and then drawing the conclusion

Tuhe

i=100m

i d=38 mm

Buffer

B vakre

Figure 2. Bottom Withdrawal Tube Setting

4. Result and Discussions
This study using 8 types of samples with different sediment concentrations (in units of ppm). In this
experiment, samples will be taken every 3, 6, 10, 20, 40, 60, 120 minutes. From this process, the
cumulative settling velocity data will be obtained from each of the existing samples.

The settlement speed data from eight samples (E1, E2, E3, E4, ES, E6, E6, E7, and E8) can be seen
in Table 1.
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Table 1. Kapuas River Sediment Settling velocity

Sample Code Settling velocity (mm/s) Concentration
(ppm)
El 0.20 262.65
El’ 0.22 262.65
E1” 0.22 262.65
E2 0.25 468.50
E2’ 0.25 468.50
E2” 0.25 468.50
E3 0.28 861.00
E3’ 0.29 861.00
E3” 0.28 861.00
E4 0.28 3130.75
E4’ 0.30 3130.75
E4” 0.29 3130.75
E5 0.32 4962.00
E5’ 0.32 4962.00
E5” 0.33 4962.00
E6 0.43 9380.75
E6’ 0.40 9380.75
E6” 0.41 9380.75
E7 0.37 14349.13
E7 0.38 14349.13
E7” 0.36 14349.13
E8 0.35 16704.00
E®’ 0.35 16704.00
E8” 0.35 16704.00

From Table 1, a graph of the settlement speed against the concentrations of each sample is plotted
as seen in Figure 3. The graph shows that the concentration of sediment affects the speed of sediment
settlement in a parabolic form. At a small concentration, the speed of settlement is small. Therefore,
increasing sediment concentration will increase the sediment settling velocity. However, this nature is
not continuous, when sediment is continuously added, it will reach its maximum limit thus causing the
sediment settling velocity to decrease again. It can be seen from Figure 3 that the maximum settling
velocity obtained is 0.4133 mm/s where the concentration is 9380.75 ppm.

0.50

" 0.40
030 ¢

020 &

"0.10

0.00

0

Settling Velocity (mm/s)

2000 4000 6000 8000 10000 12000 14000 16000 18000

Concentration (ppm)

Figure 3. Graph concentration vs. settling velocity
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5. Conclusion

The lowest sediment settling velocity occurred at a concentration of 262.5 ppm and the fastest
sediment settling velocity at a concentration of 9380.75 ppm. If the sediment settlements slower, the
sedimentation rate will be formed in a longer time, whereas the faster the sediment settlements, the
sedimentation at the river bed will be formed quicker.

Concentration affects the speed of sediment settlements due to flocculation that occurred in the
study. The lower the concentration, the slower the speed. While the higher the concentration, the faster
the settlement speed, but only to a certain limit. After passing this limit of concentration, the sediment
settling velocity will decrease even though the concentration increases.
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