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CONFERENCE ABSTRACT 

1 Keynote Speech (KN) 

1.1 KN-097 Optimized processes for the production of performance concrete 
constituents based on agricultural wastes 
W Schmidt1, K A Olonade2 

1Bundesanstalt für Materialforschung und -prüfung, Berlin, Germany 
2University of Lagos, Nigeria 
 
Abstract. In most parts of the world urban populations are growing. This 
inevitably requires resources for construction materials, which is a challenge to 
achieving global climate goals. Since there is no alternative to concrete as 
structural material, novel approaches are required to use cement in concrete 
more efficiently and to use as little Portland cement clinker in the binder for 
concrete. With novel approaches, Africa can spearhead green urban construction 
technologies globally, as the continent’s carbon emissions re marginal today in 
comparison to the rest of the world and the potential to use local resources are 
enormous. The authors of the paper develop conclusions on how bio-waste can 
be converted to organic and mineral concrete constituents that have a potential 
to create rural livelihoods and urban construction materials markets. A three-step 
solution including a hydrothermal process, a pyrolysis step and a co-fuelling 
process with brick production in a vertical shaft kiln is suggested to derive organic 
components, various by-products as well as bricks and pozzolanic cement 
replacements, respectively 

1.2 KN-098 Seismic monitoring of industrial facilities with digital building models 
and sensor technologies 
C Butenweg1 
1Center for Wind and Earthquake Engineering, RWTH Aachen University, 
Germany 
 
Abstract. Nowadays modern high-performance buildings and facilities are 
equipped with monitoring systems and sensors to control building characteristics 
like energy consumption, temperature pattern and structural safety. The 
visualization and interpretation of sensor data is typically based on simple 
spreadsheets and non-standardized user-oriented solutions, which makes it 
difficult for building owners, facility managers and decision-makers to evaluate 
and understand the data. The solution of this problem in the future are integrated 
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BIM-Sensor approaches which allow the generation of BIM models incorporating 
all relevant information of monitoring systems. These approaches support the 
dynamic visualization of key structural performance parameters, the effective 
long-term management of sensor data based on BIM and provide a user-friendly 
interface to communicate with various stakeholders. A major benefit for the end 
user is the use of the BIM software architecture, which is the future standard 
anyway. In the following the application of the integrated BIM-Sensor approach 
is illustrated for typical industrial facilities as part of an early warning and rapid 
response system for earthquake events currently developed in the research 
project “ROBUST” with financial support by the German Federal Ministry for 
Economic Affairs and Energy (BMWI). 

1.3 KN-100 Comfort-based criteria for evaluating seismic strengthening 
performance of building 
E Nouchi1, N G Wariyatno2, A L Han3, R Yamakawa4 and B S Gan1 
1Department of Architecture, College of Engineering, Nihon University, Koriyama 
City, Fukushima 963-8642, JAPAN 
2Deparment of Civil Engineering, Jendral Soedirman University, Blater, 
Purbalingga 53371, INDONESIA 
3Deparment of Civil Engineering, Diponegoro University, Tembalang, Semarang 
50275, INDONESIA 
4Department of Architecture, Graduate School of Engineering, Nihon University, 
Koriyama City, Fukushima 963-8642, JAPAN 
 
Abstract. In modern seismic design and technologies, the building’s seismic-
resistant based on non-collapse plastic deformation. According to the periodical 
reports of the Japan Meteorological Agency, the number of people injured due 
to strong earthquakes is much higher than the number of deaths. Also, the 
number of buildings that collapsed is less than the partly damaged buildings. The 
report also concludes that the human injuries or deaths are not a result of the 
collapsed building. Human injuries or deaths are due to shakings when strong 
earthquakes strike the building. The cause of human casualties is the collapse of 
non-structural elements such as ceilings, bookshelves, or machinery appliances. 
The report implies that the buildings designed by the latest revised seismic 
standards have good earthquake resistance but fail to protect human casualties. 
Present works proposed comfort-based criteria for evaluating quantitative 
shaking of buildings. The use of comfort-based criteria is demonstrated in 
evaluating the strengthening methods selection processes. The study revealed 
that, in general, the seismic strengthening of a building is not effective in reducing 
the shaking of the building. The proposed method highly recommends using 
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shaking quantity criteria in the seismic strengthening design of buildings to select 
the best output in decision-making. 

1.4 KN-106 Potential of ultra-high-performance concrete (UHPC) for refurbishment 
of bridges 
Ekkehard Fehling1, Jenny Thiemicke1 
1Institute of Structural Engineering, University Kassel, Germany, Kurt-Wolters-Str. 
3,  
D-34109,Kassel 
 
Abstract. In many countries, the bridge infrastructure suffers from damaged 
bridges that need to be rehabilitated or replaced. This means that the state or 
the institutions responsible for this must make extensive investments. Are there 
other ways to address the problems caused by the damaging effects of de-icing 
agents, by fatigue due to high vehicle loads and frequencies on the load side or 
by lack of fatigue strength of, for example, orthotropic bridge decks? Yes, UHPFRC 
surface courses can be used as a protective barrier against aggressive substances 
such as chlorides. They can also be load-bearing and contribute to improved 
bearing capacity while providing durability. In addition, a single layer can replace 
the foundation of multiple layers required for sealing and trafficability. The 
following article shows the potential of such UHPFRC layers for improving existing 
bridges, be they concrete or steel bridges. 

1.5 KN-107 FIBRADIKE, a novel distributed fiber optic monitoring system for dikes 
and earth dams 
Carlo Rabaiotti1, Alessio Höttges1, Massimo Facchini2, Isabel Bohren1 
1Eastern Switzerland University of Applied Sciences, OST 
2Iridis Solutions GmbH 
 
Abstract. Safety issues related to climate change are one of the major challenges 
of modern society. One of the most significant risks is represented by extreme 
flood events which could lead to dike or earth dam breaching with catastrophic 
consequences for the environment. Despite the relevance of these infrastructure 
and modern advanced sensing technologies, dike and earth dam safety 
monitoring is carried out as it has been for centuries with visual inspections. In 
the best case, traditional point sensors, like piezometers, are installed in some 
limited sections. In this way it is not possible to early identify problem sections, 
which can be located many km away from the observation point. In this research 
an attempt has been made in order to develop a distributed fiber optical sensing 
system for dike and earth dam safety monitoring. The core of the system is 
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represented by a novel distributed pore water pressure sensing unit, in the form 
of a specifically designed fiber optic sensing cable. The development and first 
promising results of laboratory testing carried out on the industrially produced 
prototypes of the sensing cable are presented in this paper. 

2 Structural Engineering (ST) 

2.1 ST-021 An integrated approach for the strength evaluation on RC beams by the 
combination of hammer test and compression test 
B A Hidayat1, Sukamta1, A L Han1, A N Ahyani1 
1Department of Civil Engineering, Universitas Diponegoro, Semarang 50275, 
Indonesia 

 
Abstract. The structural performance of the old existing RC building needs to be 
evaluated, as it is susceptible to severe damage. There are two different types to 
examine the RC members. capacity: the destructive and non-destructive tests, 
with their drawbacks and difficulties. The main purpose of this research is to 
establish the integrated approach to evaluating the compressive strength of RC 
beams by providing the strength distribution visualization. Hence, the 
combination of the results from the hammer test, compression test, and the two-
point load flexural test was taken into account. In this study, a combination of 
destructive and non-destructive tests was performed on the RC beam specimen. 
The hammer test results discovered that the concrete strength was distributed 
randomly with a difference of 20%. However, the strength pattern in the 
compression zone showed similar results: a lower strength value. The 
abovementioned results were then validated with the flexural test. By comparing 
the concrete failure and the strength distribution visualization, the damaged area 
has a smaller compressive strength than other areas. Thus, the engineers could 
use the visualization of the strength distribution as a guide in considering 
repairing options on RC beams more effectively. 

2.2 ST-022 Improvement of structural performance of RC beams with external 
reinforcement method: an experimental investigation 
Sukamta1, B A Hidayat1, S Tudjono1, A T Saputra1 
1Department of Civil Engineering, Universitas Diponegoro, Semarang 50275, 
Indonesia 
 
Abstract. The old existing RC structures around the world need to be examined 
and reinforced to increase their capacity for different reasons. Fiber-Reinforced-
Polymer (FRP) is believed to be the most efficient system to retrofit and improve 
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the strength of the RC members. However, in certain cases, engineers need to 
utilize the combination of flexural and shear FRP systems, which was not 
mandated in the standard code. Therefore, this research was focused on the 
structural behavior of RC beams strengthened with a flexural and shear FRP 
combination. The beam specimens were tested for failure under a two-point load 
configuration and the confining effect of the FRP was also investigated. The 
finding of the experimental test revealed the enhancement of the load capacity 
performed in RC beams. The failure of the specimen was indicated by the 
concrete crushing at the top part of the beam and the yield condition at the 
bottom longitudinal reinforcement. It was also discovered that the externally 
bonded FRP system could confine the concrete and result in the enhancement of 
the ductility and compressive strength. The evidence presents the understanding 
of the structural behavior of the RC beam strengthened with the combination of 
flexural and shear FRP systems. 

2.3 ST-023 Comparison of flexural beam behavior due to monotonic loading and 
loading-unloading scheme 
Bobby Rio Indriyantho1, Purwanto1, Muhammad Zulfikar Adhi1, Ricardo 
Pandiangan1 
1Department of Civil Engineering, Universitas Diponegoro, Central Java, Indonesia 
 
Abstract. Reinforced concrete is a construction material used frequently in 
Indonesia to build structural member especially beam structures. As one of the 
structural members, a beam should be able to carry flexural and shear loading as 
well as distribute the loading to column and eventually to the foundation. In order 
to avoid structural failure in design, the reinforced concrete beam is continuously 
studied. This research investigates its behavior at monotonic loading and loading-
unloading scheme. A point load was applied at the midspan of the simply 
supported beam. The result showed that the beam subjected to monotonic 
loading has a slightly overestimated value compared to the beam at loading-
unloading condition The first crack load, the yielding load and the ultimate load 
at monotonic loading were observed as 6,9%, 6,5% and 8.2% higher than the 
result during loading-unloading situations. Crack pattern occurred at both 
monotonic loading and loading-unloading scheme equally showed that the beam 
experienced flexural failure. However, crack at monotonic loading propagated 
more spread out than the crack happened during loading-unloading scheme that 
was more concentrated at the plastic hinge located near column. 
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2.4 ST-035 Proposed maximum shear reinforcement vs confinement 
Hadi Rusjanto Tanuwidjaja1, Euricky E Tanuwidjaja1, Grace Kurniawati Santoso2 
1Haerte Engineering Consultant 
2Trisakti University Jakarta 
 
Abstract.  Upon designing columns or shearwalls of an earthquake resistance 
buildings a part of code requirements should fulfil  the confinement rebar and 
shear reinforcement. Unfortunately if we follow the codes requirements than we 
face difficulty on site fabrication because of too many steel congestion. Based on 
practical experience in Indonesian common practice the consequences of this 
matter than induced porosity, hardly impossible to compacting the concrete 
mixture properly therefore at the end results the actual concrete strength 
become much lower than the designated compression strength.  The paper 
elaborate in brief the proposed suggestion to eliminate the difficulty as previously 
detected. The maximum confinement reinforcement shall be implemented 
within the maximum shear reinforcement set up in the previous codes. Final 
checks for curvature ductility of the concrete section that should meet the 
performance requirement when building subjected to large earthquake of 2000 
years return period. At the end the main and shear rebar arrangement could be 
relaxed and therefore the difficulty compacting concrete mixture to be 
reduced.  Some design example has been shown for clarity of the problems. 

2.5 ST-039 Bond strength between reinforcement and high volume fly ash-self 
compacting concrete (HVFA-SCC) 
R K Rohman1, S A Kristiawan2, A Basuki2, and H A Saifullah2 
1Civil Engineering Doctoral Program, Faculty of Engineering, UNS Surakarta 
57126, Central Java Province, Indonesia  
2Civil Engineering Department, Faculty of Engineering, UNS Surakarta 
57126, Indonesia 
 
Abstract.  This paper explains the bond strength between the reinforcing bar and 
High Volume Fly Ash-Self Compacting Concrete (HVFA-SCC). The bond strength is 
determined by a pull-out test on the concrete cube (200x200x200 mm) with a 
single steel bar centrally placed in the cube following the RILEM standard. The 
HVFA-SCC is proportioned with an inclusion of 50% fly ash by weight of the total 
binder. The concrete satisfies the flowability criteria of SCC and has the average 
concrete compressive strength of 38.8 MPa. The test result shows that an average 
bond strength of HVFA-SCC is 12.93 Mpa and 3.89 MPa for deformed and plain 
bars, respectively. The obtained bond strength of HVFA-SCC is compared with the 
bond strength of other concrete types found in the literature. It confirms that the 
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HVFA-SCC bond strength is higher than normal concrete (NC), and comparable 
with geopolymer concrete (GC), HVFAC, and SCC. 

2.6 ST-043 Numerical modelling of reinforced concrete gravity retaining walls 
under seismic loads 
B El Yamouni1, F El Khannoussi1, A Khamlichi1  
1Department of Industrial and Civil Sciences and Technologies, National School of 
Applied Sciences at Tetouan, Abdelmalek Essaadi University, Tetouan, Morocco 

 
Abstract. Due to their multiple uses and structural challenges they outline during 
normal circumstances and seismic events, retaining walls constitute an important 
concern for civil engineers. Design of these structures requires accurate 
determination of lateral earth pressure under various conditions. Considering the 
dynamical action under seismic excitation, the total lateral earth pressure for 
cohesion-less soil backfills is often estimated by using the Mononobe-Okabe 
method. Although this conventional method does not take into account the full 
characteristics of a seism, it has recovered a wide range of applications in 
practice. It is interesting therefore to compare its predictions to those of a more 
comprehensive analysis. In this study, a dynamic numerical modelling of 
reinforced concrete gravity retaining walls with cohesion-less backfill material 
was conducted using PLAXIS 2D software. Loma Prieta earthquake record was 
applied and different values of wall height and backfill soil stiffness were 
considered. Parametric studies were accomplished in order to assess the 
influence of key parameters on the vertical profile of dynamic active earth 
pressure and the resultant thrust. A good agreement between the numerically 
computed seismic lateral force acting on the wall was obtained in comparison 
with the conventional Mononobe-Okabe approach; however this last may yield 
oversizing. 

2.7 ST-047 The effects of various parameters in sensitivity analysis of plain concrete 
beam using rigid body spring model 
Joko Purnomo1,3, Aylie Han1, Buntara Sthenly Gan2, Djwantoro Hardjito3 
1Department of Civil Engineering, Diponegoro University, Semarang, Indonesia 
2Department of Architecture, Graduate School of Engineering, Nihon University, 
Koriyama, Japan 
3Department of Civil Engineering, Petra Christian University, Surabaya, Indonesia 
 
Abstract. The Rigid Body Spring Model (RBSM) is an alternative method to Finite 
Element Model (FEM) to solve continuum problems in civil engineering. The 
method has three main advantages, i.e., having a smaller local stiffness matrix, 
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the ability to directly simulate cracks, and independent formulation of element 
types. Although the method has been extensively used in studying the behaviour 
of concrete structures, specific research on sensitivity analysis of this method has 
not been done nor published. In this research, sensitivity analysis of plain 
concrete beam using the model is performed. The parameters to be considered 
are boundary size, boundary element type, number of elements, crack mesh 
refinement, number of stages, and the effect of half modelling. Based on the 
sensitivity analysis, optimum parameters were selected to calibrate the model to 
three plain concrete samples. The result suggests that modulus elasticity of 
cylindrical concrete under compressive test is to be reduced around 0.2 times for 
simulating beam under third point loading. 

2.8 ST-050 Effect of ultra high performance fiber reinforced concrete (UHPFRC) 
layer thickness as a strengthening material for reinforced concrete beams 
Nursyamsi Nursyamsi1, Johannes Tarigan1, Badorul Hisham Abu Bakar2, 
Harianto Hardjasaputra3 
1Departemen Teknik Sipil, Universitas Sumatera Utara, Medan 20155 , Indonesia 
2School of Civil Engineering, Universiti Sains Malaysia, Penang, Malaysia 
3Program Studi Teknik Sipil, Universitas Pembangunan Jaya, Tangerang Selatan, 
Indonesia 

 
Abstract. Today, the use of concrete as a construction material is widespread. It 
is impossible to avoid damage to reinforced concrete (RC) structures. Therefore, 
the strengthening of deteriorating RC structures is a significant issue. The 
earthquake that happened caused the damage that occurred. Due to Indonesia's 
location in an earthquake-prone region, structural strengthening technology is 
crucial in the Indonesian building industry. To increase the life of RC structures, it 
is crucial to create novel strengthening techniques and designs, as well as 
environmentally friendly materials. Ultra High Performance Fiber Reinforced 
Concrete (UHPFRC) is a construction material that continues to grow in 
popularity. However, this material has not been utilised in the construction of 
structures because a fresh design idea and effective application are still required. 
In this investigation, all 8 RC beams were set up for four-point flexure testing. One 
RC  was designated as the control beam and tested until fail. The other RC beams 
were tested with a load equal to 50% of the control beam's ultimate load 
capacity. Then, the U-shaped version is used to strengthen damaged reinforced 
concrete beams. A single reinforced concrete beam is layered with wire mesh and 
UHPFRC without fibres. The findings of the tests indicate that the control beam 
and all RC beams fail in flexural mode. The ultimate load capacity of RC beams 
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strengthened with UHPFRC layers increased by 46.09% to 149.37%. RC beams 
with UHPFRC layers and variations of wire mesh have ductility values larger than 
3 and 4. These findings suggest that UHPFRC can be used as a strengthening 
material for RC beams in seismic zones. The U-shaped layer with a thickness of 10 
mm achieved the optimal level of strengthening, based on the acquired results as 
a whole. 

2.9 ST-060 Flexural strength and drift ratio of reinforced concrete beams with 
longitudinal square hole 
Sumiati1, Leonardus Setia Budi Wibowo2 
1 Civil Engineering Department, Politeknik Negeri Sriwijaya, Indonesia 
2Research Center for Structural Strength Technology, National Research and 
Innovation Agency, Indonesia 
 
Abstract. The main aim of this investigation was to study the flexural strength 
and drift ratio of simply supported rectangular RC hollow beams (with a 
longitudinal square hole) subjected to gradually increased and symmetrically 
applied one-point load. Each hollow beam had a 300 mm2 and 900 mm2-area of 
a square, and the position of the center of the hole was 80 mm from the top. The 
cross-section of the beam, the amount of longitudinal steel, and the stirrups of 
the beam was kept constant. The flexural strength and deflection of these hollow 
beams were compared with that of a solid RC beam that had the same outer 
dimensions and steel reinforcements. A comparison of experimental results 
shows that specimens with square holes 10 x 30 achieve higher peak load, MOE, 
and MOR. On other hands, solid beam specimens achieve a larger drift ratio. 

2.10 ST-068 Application of modified partial capacity design on six-story L-shaped 
reinforced concrete buildings with variations on elastic columns configurations 
P Pudjisuryadi1, B Lumantarna1, C J Arcan1 and H Pratama1 
1 Department of Civil Engineering, Petra Christian University, Jalan Siwalankerto 
121-131, Surabaya 60236, Indonesia 

 
Abstract. Modified Partial Capacity Design (M-PCD) is an alternative design 
method for seismic-resistant structures. M-PCD adopts the partial side sway 
mechanism for its failure mechanism where beams and some columns are 
allowed to develop plastic hinges. This method uses two models for design. The 
first model simulates a small earthquake occurrence and is used to design beams 
and plastic columns. The second model simulates a larger earthquake occurrence 
and damages on the structure. The elastic columns are designed based on the 
superposition of internal forces from the first and second models, provided that 
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the effects from gravity loads are considered only once. This study focuses on the 
application of M-PCD on six-story L-shaped reinforced concrete buildings with 
variations on elastic columns configurations. Nonlinear time history analyses are 
used to determine the buildings’ performance on two earthquake levels (EDRS 
and MCER) and two earthquake directions (0° and 45° rotated earthquake). The 
results show that the partial side sway mechanism is observed in most of the 
analyzed structures and drifts are within set boundaries. 

2.11 ST-078 Nonlinear finite element analyses of reinforced concrete beam-column 
joints subjected to cyclic loading  
J Handoko1, A Gunawan1, J Chandra1, H Wibowo2 
1Civil Engineering Department, Petra Christian University, Jl. Siwalankerto 121-
131, Surabaya, Indonesia 
2Department of Civil, Construction, and Environmental Engineering, Iowa State 
University, 813 Bissell Road, Ames, Iowa, United States of America 
 
Abstract. Interaction of forces and moments in a beam-column joint is complex 
and most of the time nonlinear. Thus, a simple, global model is insufficient to 
estimate the performance and behavior of the joint. Results from several 
nonlinear finite element analyses of beam-column joints using VecTor2 are 
presented herein. Four interior and two exterior beam-column joint models with 
three different types of failure were studied. The analysis results in terms of 
force-drift ratio curves and crack patterns were then compared to the 
experimental results. In general, the results obtained from VecTor2 were 
satisfactory, but in some cases the program could not accurately capture the 
strength degradation observed in the specimen with joint shear failure. 
Moreover, the crack patterns were not accurately captured. Nevertheless, 
VecTor2 can still estimate the peak forces well for all specimens in this study. 

2.12 ST-082 Shear strength predictions of reinforced concrete two-way thick slabs: 
comparison between experimental and analytical studies 
R Zufarihsan1, A Tambusay1, P Suprobo1  
1Department of Civil Engineering, Institut Teknologi Sepuluh Nopember, Campus 
ITS Sukolilo, Surabaya 60111, Indonesia  

 
Abstract. This paper describes an attempt to perform analytical studies on shear 
strength prediction of reinforced concrete two-way thick slabs. To this end, 
twenty test data from four groups of researchers were adopted and compared 
against the shear strength predictions from five shear design equations (i.e., ACI 
318-14, ACI 318-19, EC2, CSA, and SMCFT). The ability of these equations to 
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provide accurate prediction was evaluated based on the ratio of test-to-
calculated shear strength, coefficient of variation (COV), and distribution of test 
data against the equality line. From the results presented, it was shown that each 
shear design prediction varied considerably from one another. Regarding the 
accuracy, it was shown that the SMCFT design method was able to predict the 
shear strength more accurately and proved the development of theoretically-
sound shear design with a simple and straightforward procedure worked well in 
this case. It was also shown that improved prediction was able to be captured by 
ACI 318-19 compared to its preceding version of ACI 318-14. ACI 318-19 was also 
shown to demonstrate more conservative predictions which were more 
comparable to SMCFT. 

2.13 ST-083 Nonlinear analysis of interior and exterior beam-column connections 
under reversed cyclic loading 
A Tambusay1,2, B Suryanto1, P Suprobo2, JJM Nelson1 
1Institute for Infrastructure and Environment, School of Energy, Geoscience, 
Infrastructure and Society, Heriot-Watt University, Edinburgh, United Kingdom. 
2Department of Civil Engineering, Faculty of Civil, Planning and Geo Engineering, 
Sepuluh Nopember Institute of Technology, Surabaya, East Java, Indonesia. 
 
Abstract. This paper presents a case study into the application of nonlinear finite 
element methods for the analysis of interior and exterior beam-column joints 
under reversed cyclic loading. Three beam-column joints, with different 
reinforcement configurations and test conditions, were considered to assess the 
accuracy of the currently available concrete and steel constitutive models in 
predicting the full hysteretic response of beam-column joints under reversed 
cyclic loading. To this end, the three beam-column joints were modelled in 
ATENA-GiD which implements nonlinear constitutive models for steel and 
concrete, the latter of which are formulated within the context of smeared crack 
and crush band approaches. In this paper, the default constitutive models were 
employed to evaluate the existing modelling and analysis capabilities. From the 
series of results presented, it is shown that the current nonlinear constitutive 
models implemented in the program are capable of predicting various aspects of 
the joint behaviour under reversed cyclic loading with good accuracy. This 
includes the peak load capacity, degrees of pinching and strength degradation, 
strength and stiffness degradation, unloading and reloading stiffnesses, crack 
patterns and failure modes. 
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2.14 ST-084 Embodied carbon dioxide of fly ash based geo polymer concrete  
Agustinus Agus Setiawan1,2, Harianto Hardjasaputra1, Roesdiman Soegiarso2 
1Civil Engineering Department, Universitas Pembangunan Jaya, Banten, Indonesia 
2Civil Engineering Doctoral Program, Universitas Tarumanagara, Jakarta, 
Indonesia 

 
Abstract. Concrete is one of the most widely used construction materials in most 
construction works around the world. Concrete materials are generally 
composed of several basic materials, namely Portland cement (OPC), coarse 
aggregate, fine aggregate and water as a cement reagent. However, in recent 
years, environmental issues have made concrete a material that is less friendly to 
the environment. This is due to the high CO2 content in the Portland cement 
(OPC) manufacturing process. Therefore, it is necessary to innovate to replace 
OPC materials with other materials that are more environmentally friendly. One 
of the substitutes for OPC is fly ash. Geopolymer concrete is a concrete material 
that has a cement content of 0%.From the results of these calculations, it can be 
seen that the amount of carbon contained in 1m3, normal concrete is 552.22 kg, 
while in geopolymer concrete it is 242.87 kg, or lower by 309.35 kg. This carbon 
emission calculation value is only based on the A1-A3 carbon factor value. This 
indicates that the use of geopolymer concrete can reduce carbon emissions by 
up to 56.02%. 

2.15 ST-086 Applying moment redistribution and externally bonded FRP in beams 
for seismic strengthening of RC frames 
Junaedi Utomo1, Dinar Gumilang Jati1, Felix Adi Tanudjaja1, Han Ay Lie2 
1Department of Civil Engineering, Universitas Atma Jaya Yogyakarta, Jl. Babarsari 
44 Yogyakarta, Indonesia 
2Department of Civil Engineering, Universitas Diponegoro, Jl. Prof. Soedarto, SH. 
Tembalang, Semarang, Indonesia 
 
Abstract. The approach for seismic strengthening of RC frames using moment 
redistribution and externally bonded FRP is especially applicable for enhancing 
the performance of a building that is designed prior to the introduction of the 
new seismic codes. The design and detailing requirements for these building 
categories were conducted following the capacity design principle. Based on the 
more recent codes, these buildings are under-designed, and seismic 
strengthening has become mandatory. Additionally, the buildings might need to 
be strengthened to fulfill the stringency design requirements of modern seismic 
building codes. The moment redistribution theory is based on the principles of 
transferring a moment to sections with lower stresses when the peak moment 
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reaches the ultimate capacity of the section. The redistribution of moments has 
to be established before all the critical sections can attain their ultimate flexural 
strength. FRP materials are characterized by their high strength and lightweight. 
Externally bonded FRP is relatively cost-effective, less invasive, and easily 
implementable because of the minimal surface preparation. Apart from the 
moment capacity increase, externally bonded FRP could also improve the shear 
capacity at critical sections through confinement to an area within the boundaries 
of the FRP. 

2.16 ST-090 Structural evaluation of existing buildings using surface ground motions 
Windu Partono1 
1Civil Engineering Department, Engineering Faculty, Diponegoro University, 
Semarang 50275, Indonesia 

 
Abstract. Research on new seismic sources and seismic data has already 
performed in 2016 to 2017. Four new shallow crustal fault sources were observed 
surrounding the city of Semarang, the capital city of Central Java Province. The 
seismic parameters related with the mechanism (reverse fault) and the maximum 
magnitude prediction (6.5 Mw) for each seismic sources was also released based 
on the 2017 research. Following this research, structural evaluation especially for 
buildings that was designed and constructed based on 2002 Indonesian Seismic 
Code was also performed. The spectral acceleration design of 2002 seismic code 
was developed based on subduction source located at the southern of Java island. 
The structural evaluation was performed for all university buildings located at the 
Diponegoro University. This paper describes the seismic hazard analysis results of 
the university area and an example results of building evaluation located at this 
area. The seismic hazard analysis was performed based on the 2002 Probability 
Seismic Hazard Analysis/PSHA of the code and the Deterministic Seismic Hazard 
Analysis (DSHA) of four seismic sources. Two different structural analysis were 
conducted for all buildings such as structural deformation and drift ratios. Based 
on the seismic hazard analysis results, all buildings located at the university area 
were not strong enough in resisting the surface ground motion (Peak Ground 
Acceleration/PGA) due to shallow crustal fault earthquake scenarios having 
magnitude 6.5 Mw. The buildings deformation and drift ratios calculated using 
2002 Indonesian seismic code was greater compared to the same analysis 
calculated based on deterministic model of shallow crustal fault sources. 
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2.17 ST-091 Seismic performance assessment for RC buildings using pushover 
method and dynamic analysist 
Sadvent Martondang Purba1 
1 Department of Civil Engineering, Faculty of Science and Technology, Universitas 
Pelita Harapan (UPH), Indonesia 
 
Abstract. The earthquake performance of a vertically irregular existing building is 
investigated herein this study. The building doesn’t have the same span type for 
each of floor. Story heights are same from roof floor to second floor equal to 3.5m 
and 3.95m from second floor to base. The 3D model of the structural system is 
used for numerical solutions using ETABS software. Pushover analyses are carried 
out for each of the x-x direction and dynamic method with time histories in x-x 
and y-y direction, which is based on static pushover analysis. Pushover analysis is 
used to obtain the performance levels of the existing structural systems, has 
resulted in guidelines such as ATC-40. Gravity loads and laterals loads as per ASCE 
7-10 are applied on the structure. The dynamic analysis is carried out too with 
time histories in various PGA (Peak Ground Acceleration) and then comparing the 
two results of the performance level. The strengthened system is analysed 
similarly, and performance evaluation is realized, based on the demand and 
capacity curves. Furthermore, comparisons are carried out and discussed in 
detail. 

2.18 ST-094 Mechanical behaviours of cellular lightweight concrete using finite 
element analysis   
Reni Suryanita1, Harnedi Maizir2, and Hari Saputra1 
1Civil Engineering Department, Universitas Riau, Indonesia 
2Civil Engineering Department, Sekolah Tinggi Teknologi Pekanbaru, Indonesia  

 
Abstract. Cellular Lightweight Concrete (CLC) is a concrete brick with a density 
lighter than concrete bricks. The efficiency of the use and quality of CLC can be 
determined through the analysis of mechanical behaviour using the finite 
element method. The purpose of this study is to analyze the mechanical 
behaviour of lightweight concrete using the finite element method. Analysis of 
mechanical behaviour using LUSAS finite element software. The CLC model used 
admixture materials of silica foam, palm oil fly ash (POFA) and lime (CaCO3). The 
study resulted in the difference between the numeric and experimental analysis 
being less than 10%. The most considerable deformation occurred at the top of 
the CLC model based on the deformation contour distribution. The most 
significant stress and strain contours distribution occurred at the CLC model's 
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bottom. The controlled load of 6 kN to 60 kN causes an increase in the mechanical 
behaviour of CLC. The most considerable deformation occurred when the 
maximum load on the CLC model with a silica fume mixture was 9.239 mm. The 
stress of the CLC model is 1.148 N/mm2, and the most significant strain occurred 
in CLC with silica fume admixture with a CLC weight of 0.038. Thus, the finite 
element method can be used as a comparison of laboratory test results to 
determine the mechanical behaviour of CLC. 

2.19 ST-096 Image processing analysis on a concrete defect inspection lists: state of 
the art literature review 
Usman Wijaya1, E.M.O.N Haryanto2, Yogi Yulianto3 
1Department of Civil Engineering, Universitas Kristen Krida Wacana, Jl. Tanjung 
Duren Raya No. 4, Jakarta, 11470, Indonesia 
2Department of Informatics, Faculty of Engineering, Universitas Janabadra, Jl. 
Tentara Rakyat Mataram No. 55-57, Bumijo, Jetis, Yogyakarta, 55231, Indonesia 
3Department of Informatics, Faculty of Computer Science, Universitas Amikom 
Yogyakarta, Jl. Ringroad Utara, Condong Catur, Sleman, Yogyakarta, 55283, 
Indonesia 
 
Abstract. Several studies have been conducted to investigate the possibility of 
automating the detection of concrete defects by using image processing in 
computer vision. Due to this, it is critical to survey the use of image processing in 
detecting defects in concrete. The survey included examining 40 different 
previously published papers from reputable journals that have been indexed by 
Scopus during the last ten years. The results of the study indicate that the 
research trend for the image processing of concrete defects could be divided into 
four distinct groups. The first category is the defect category. The second 
category is the object location, such as buildings, bridges, pavement, and walls. 
The third is the techniques employed in image processing, which are both 
traditional and based on convolutional deep learning. The last is dataset sourcing. 
The most recent contributors to the dataset sourcing were unmanned aerial 
vehicles (UAV), digital cameras, and high-speed mobile cameras. The findings of 
the study indicate that the current trend in research on image processing is based 
on deep learning and makes use of digital cameras and UAVs to facilitate and 
speed up data retrieval even in hazardous fields. 
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2.20 ST-104 Shared vibration absorbers for connected SDOF structures 
Yoyong Arfiadi1, Richard Frans2 
1Department of Civil Engineering, Universitas Atma Jaya Yogyakarta, Indonesia 
2Department of Civil Engineering, Universitas Atma Jaya Makassar, Indonesia  
 
Abstract. This paper considers response reduction of structures connected with 
shared vibration absorbers. Response of two single degree of freedom (SDOF) 
structures next to each other are minimized by a connected mass damper as an 
absorber. The optimum values of the damper’s properties are obtained by using 
metaheuristic algorithms. The objective function is taken as the H2 norm of the 
regulated outputs, where the regulated outputs are taken as displacements of 
both structures. To simplify the problems, the stiffness and damping properties 
of the absorber are taken the same values. Genetic algorithms are used to 
optimize the absorber parameters. Two cases are considered in the numerical 
examples. The first case is when we have twin buildings, in which the mass, 
stiffness and damping of each structure are the same. The second case is when 
the structure stiffnesses are different, one is the stiff structure and another is the 
flexible one. Several dampers’ constraints are considered to see the possibilities 
of the connected absorber to reduce the structural responses. The simulation of 
the structures subjected to four selected ground excitations were carried out to 
show the performance of the absorbers in reducing the response of the 
structures with different percentage of reductions. 

3 Construction Material (MA) 

3.1 MA-012 Properties evaluation of cold mix asphalt based on compaction energy 
and mixture gradation 
P S Wulandari1, D Tjandra1 
1Civil Engineering Department, Petra Christian University, Indonesia 

 
Abstract. Mix design for cold mix asphalt as a surface course has several factors 
to be considered, such as the traffic level and environmental condition. The 
compaction energy in mix design is related to expected traffic level. The choice of 
aggregate gradation is affected by the environment condition. Generally, there 
are two types of cold asphalt mixture, open graded and dense graded. The 
purpose of this study is to investigate the properties of cold mix asphalt surface 
course considering the compaction energy and aggregate gradation factors by 
laboratory experiments. The trial specimens were prepared with five different 
cationic emulsion bitumen contents for each type of mixture gradation at various 
compaction energy using Marshall compactor machine. The stability and 
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volumetric properties of these specimens were measured by Marshall Test and 
then compared to the specified values. If the pavement is designed properly, 
dense graded cold mix asphalt could be used for surface course for medium and 
light traffic, while open graded mixture has potential application for heavy traffic. 
Over compaction could cause a greatly increased stiffness of mixture, which 
potentially lead to crack. Cold mix asphalt with different type of gradation needs 
different compaction energy to reach the best properties of mixture. 

3.2 MA-019 Study of self compacting geopolymer concrete (SCGC) haunch beams 
at monotonic loading and loading-unloading scheme 
Purwanto1, Nuroji1, Januarti Jaya Ekaputri2, Bobby Rio Indriyantho1, Rydell 
Riko1, Han Ay Lie1, Buntara Sthenly Gan3 
1Department of Civil Engineering, Universitas Diponegoro, Semarang, 50275, 
Indonesia 
2Department of Civil Engineering, Institut Teknologi Sepuluh Nopember, 
Surabaya, 60111, Indonesia 
3Department of Architecture, College of Engineering, Nihon University, Koriyama, 
963-8642, Japan 

 
Abstract. Numerous reinforced concrete structures require strengthening due to 
mistakes in detail engineering design, incorrect execution during construction, or 
overloading. One method of structural strengthening is to use haunch beam 
casted near column. The development of infrastructure in Indonesia leads to an 
increase in cement use. This phenomenon causes a greenhouse effect due to 
higher CO2 emissions, so that an effort is performed in order to reduce the use of 
cement concrete by using geopolymer concrete. This study aims to 
experimentally analyze the behavior of haunch beams using both Self-
Compacting Geopolymer Concrete (SCGC) and conventional Self-Compacting 
Concrete (SCC) in terms of load and deflection at first crack, yield, and ultimate 
conditions as well as crack pattern and plastic hinge of the beam. This study 
utilized four specimens consisting of SCGC and SCC haunch beams with a 
compressive strength fc’ of 31 MPa. All identical specimens were tested at 
monotonic loading and loading-unloading conditions. As a result, the haunch 
beams due to monotonic loading have larger load capacity and deflection 
compared to the haunch beams due to loading-unloading. The SCGC haunch 
beam has slightly lower load capacity and smaller deflection compared to the SCC 
haunch beam. This shows the SCGC performance is relatively similar to that of 
the SCC. The SCGC can substitute the SCC, especially for structural 
reinforcements. Due to monotonic loading and loading-unloading state, both the 
SCGC and the SCC haunch beams were plasticized at the same location at the 
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haunch end. By implementing the haunch beams, plastic hinges move away from 
the column. 

3.3 MA-029 High early strength foamed concrete design for structural precast 
concrete 
Ika Bali1, Jack Widjajakusuma2, Gino Pranata Ng2, Ricky Tjahjono2 
1Civil Engineering Department, President University, Indonesia 
2Civil Engineering Department, Pelita Harapan University, Indonesia 

 
Abstract. Precast lightweight concrete with specific gravity between 1440 kg/m3 
and 1840 kg/m3, and high early compressive strength is one of the alternative 
materials in responding to the large and fast demand for precast concrete, as well 
as being easy to transport. This study proposes high early strength foamed 
concrete as an alternative to precast lightweight concrete for residential 
construction. The background of this study is considering the limited literature 
reports related to research on precast foamed concrete for the application of 
building structural elements. The purpose of this study was to obtain high early 
strength foamed concrete for structural precast concrete with minimum 
characteristics, including initial compressive strength of 14 MPa at 3 days of age, 
20 MPa of compressive strength at 28 days of age, and specific gravity of less than 
1750 kg/m3. There are 3 types of foamed concrete was studied, namely normal 
foamed concrete, foamed concrete with LDPE, and foamed concrete with water 
substitution accelerator. Then, compressive strength testing was conducted on 
cylindrical specimens. The results showed that foamed concrete with 10% water 
substitution accelerator produced the highest values for the initial compressive 
strength of 3 days and 28 days of age, 21.64 MPa and 29.27 MPa, respectively, 
and the specific gravity of 1743 kg/m3. 
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3.4 MA-049 The effect of polypropylene fiber on the mechanical properties 
between hybrid fiber geopolymer concrete and geopolymer concrete in 
elevated temperature  
F M Farida1,2, H Hardjasaputra3,4, A Surahman1, A Sofwan5, R R Mukti6 
1Civil Engineering Department, Institut Teknologi Bandung, Jl. Ganeca No. 10, 
Bandung, Indonesia, 40132 
2Fire Safety Engineering, Universitas Negeri Jakarta, Jl. Rawamangun no. 11, 
Jakarta, Indonesia, 13220 
3Civil Engineering Department, Universitas Pembangunan Jaya, Jl. Cendrawasih 
Raya Blok B7/P, Banten, Indonesia, 15413 
4Civil Engineering Department, Universitas Pelita Harapan, Jl. M. H. Thamrin 
Boulevard 1100, Kelapa Dua, Tangerang, Banten, Indonesia, 15811 
5LAPI, Institut Teknologi Bandung, Jl. Ganeca No. 10, Bandung, Indonesia, 40132 
6Chemistry Department, Institut Teknologi Bandung, Jl. Ganeca No. 10, Bandung, 
Indonesia, 40132 
 
Abstract. This paper has influence on discovering the behavior of hybrid 
polypropylene fiber reinforced geopolymer concrete under constant and 
elevated temperature with the purpose to determine the mechanical properties 
of the material. While the expertise and acquaintance with concrete behavior 
under constant temperature are well known, the behaviour under elevated 
temperature has to be seriously explored. This study objectives is to match 
between the mechanical properties of unburnt and burnt fiber reinforced 
geopolymer concrete. This study uses experimental investigation. Compression 
and splitting tensile tests were conducted on the 150 mm cilinder mold. 
Meanwhile, flexural tension test was conducted on 100 mm x 100 mm x 450 mm 
rectangular mold. The result of both materials, without set fire to and with set 
fire to, are analyzed. The gained findings for burnt material are the compression 
test value cut down, otherwise, the splitting tensile test and flexural tensile 
strength grade increase. 
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3.5 MA-054 The influence of low alkaline activator on the compressive strength and 
workability of geopolymer concrete 
Eri Setia Romadhon1, Antonius2, Sumirin3 
1Doctoral student of Civil Engineering, Department of Civil Engineering, 
Universitas Islam Sultan Agung (UNISSULA), Semarang, Indonesia, 
eriromadhon63@gmail.com 
2Professor of Civil Engineering, Department of Civil Engineering, Universitas Islam 
Sultan Agung (UNISSULA), Semarang, Indonesia, antonius@unissula.ac.id 
3Lecturer of Civil Engineering, Department of Civil Engineering, Universitas Islam 
Sultan Agung (UNISSULA), Semarang, Indonesia, sumirinms@gmail.com 
 
Abstract. This paper presents the results of research on geopolymer concrete 
using a reasonably low alkaline activator. The key objective concerning this 
research is to investigate whether a low alkaline activator is still qualified to 
produce a concrete compressive strength that fulfills the structural requirements. 
The experimental program is carried out by making geopolymer concrete 
specimens, where the variables reviewed represented the amount of alkaline 
activator (4% and 5%) , the ratio of alkaline activator to fly ash (AAS/FA) was 0.35, 
0.4, 0.5, 0.6. The treatment temperatures of the specimens were room 
temperature (33oC) and 60oC. The experimental results of the compressive 
strength test have shown that the compressive strength of low alkaline 
geopolymer activator concrete still meets the requirements as a structural 
material (i.e. Indonesian Concrete Code). The weight of the resulting specimen is 
included in the category of normal weight concrete. The workability of 
geopolymer concrete with low alkaline activator tends to be better if the ratio 
AAS/FA also increases, but the compressive strength of concrete tends to 
decrease. 

3.6 MA-055 The effect of asphalt emulsion type on the characteristics of cold 
asphalt emulsion mixtures 
P S Wulandari1, K Lovrecia1, F M Santosa1, G A Welerubun1 
1Civil Engineering Department, Petra Christian University, Siwalankerto 121-131, 
Surabaya, Indonesia 
 
Abstract. The need for road infrastructure continues to increase affecting the 
increase of hot asphalt mixtures. Hot asphalt requires a lot of energy to use 
because it goes through a heating process, so Cold Emulsion Asphalt Mixture 
(CAEM) is widely studied to be an eco-friendly alternative to hot asphalt mixtures. 
This study used a type of mixture IV Asphalt Emulsion Mixture with 4 types of 
emulsified asphalt, which are Cationic Slow Setting-1 hard (CSS-1h), Cationic 
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Medium Setting-2 (CMS-2), Cationic Rapid Setting-2 (CRS- 2), and Cationic Quick 
Setting-1 hard (CQS-1h). The test was carried out using the Marshall Test method 
and the parameters value of each type of emulsified asphalt was calculated. The 
test results are compared with their characteristics to determine the most 
suitable type of emulsified asphalt for heavy traffic in Indonesia. The results 
showed that CRS-2 emulsified asphalt was not recommended because it had low 
stability and did not meet the parameter requirements. The use of CQS-1h is 
recommended because at an early age it can produce high stability value and 
meet all requirements. 

3.7 MA-056 Comparison of asphalt concrete-wearing course (AC-WC) 
characteristics using 60/70 asphalt penetration and Elvaloy modified asphalt  
Adina Sari Lubis1, Zulkarnain Abdul Muis1, Muhammad Hafiz Irza1 
1Department of Civil Engineering, Faculty of Engineering, Universitas Sumatera 
Utara, Indonesia  
 
Abstract. The performance of the asphalt mixture is affected by the asphalt 
characteristics and the gradation of the aggregate. Polymer-modified asphalt has 
been widely used to overcome road pavement damage such as cracking, spalling, 
yielding, and damage due to deformation due to grooves, curling, or rutting. 
Polymer-modified asphalt has been widely used, both from plastomers and 
elastomeric types. Elvaloy modification asphalt resulted from the conventional 
asphalt mixing process of 60/70 with Elvaloy additives from Dupont that are 
elastomer using RET (Reactive Elastomer Terpolymer) technology. This study 
aimed to compare the characteristics of the AC-WC mixture using 60/70 
penetration asphalt and Elvaloy modified asphalt. The study began by making a 
paved mixture using 60/70 penetration asphalt with the middle-graded 
aggregate. The Elvaloy modified asphalt has three aggregate gradations: lower 
limit, middle, and upper limit gradation. Test objects were made as many as 156 
test objects to obtain Optimum Asphalt Content (OAC) values, then using OAC 
values, made 36 test objects for the Marshall test; 4 test objects for Wheel 
Tracking Machine (WTM) testing. The Marshall and WTM tests determine the 
performance of 60/70 penetration asphalt and Elvaloy modified asphalt on the 
AC-WC mixture. The research results of the properties test showed that Elvaloy 
modified asphalt has a better penetration value, softening point and ductility 
than 60/70 penetration asphalt. Marshall's test results provided the highest 
Stability and flow value in the Elvaloy modified asphalt mixture. From the results 
of the WTM test, only the middle grade of Elvaloy modified asphalt meets the 
specification. 
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3.8 MA-059 Analysis of geopolymer mortar compressive strength based on fly ash 
and GGBFS as patch repair material 
Rahmi Karolina1,2, Johannes Tarigan3, Harianto Hardjasaputra4, Roy Andre 
Daniel Silalahi3 
1Doctoral Student Civil Engineering, Universitas Sumatera Utara, Medan 20155, 
Sumatera Utara, Indonesia 
2Integrated Research Laboratory, Universitas Sumatera Utara, Medan 20155, 
Sumatera Utara, Indonesia  
3Civil Engineering, Universitas Sumatera Utara, Medan 20155, Sumatera Utara, 
Indonesia 
4Civil Engineering Department, Faculty of Engineering, Universitas Pembangunan 
Jaya 

 
Abstract. Damages that often emerge in concrete include cracks, delamination, 
spalling, wear, fracture, porous, voids (perforated). These damages need to be 
repaired, one of which is by patch repair. With consideration of strength and 
frugality, a self-made repair material was developed using mortar as a base 
material, i.e., geopolymer mortar. Geopolymer mortar is a mortar with natural 
materials and materials that have a high content of silica oxide and alumina (such 
as Fly Ash and GGBFS) as a binder that must be activated with an alkaline activator 
in the form of sodium hydroxide (NaOH) and sodium silicate (Na2SiO3). The use of 
Fly Ash and GGBFS as a binder to replace cement in geopolymer mortar has a 
positive impact from an environmental point of view because it can reduce the 
use of cement and can reduce environmental pollution due to Fly Ash and GGBFS 
waste. In this research, the effect of variations in Fly Ash and GGBFS and 
variations in the molarity of NaOH on the compressive strength of geopolymer 
mortar were investigated, in order to obtain the optimum composition of the 
geopolymer mortar mixture that meets the requirements of compressive 
strength as a repair material. From the results of the research, the maximum 
compressive strength occurred in GF91 16 M mortar at 56 days of 73.77 MPa was 
obtained. Geopolymer mortar has a higher compressive strength and a cheaper 
price when compared to Sika Grout mortar so that the use of geopolymer mortar 
as a patch repair material is better than Sika Grout mortar in terms of strength 
and frugality. 
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3.9 MA-066 The use of cationic rapid setting emulsion cold asphalt mixtures for 
appropriate road rehabilitation 
A Setyawan1, M Habiburrahman1, D  Sarwono1, Suryoto1, M Rifai1, A Budiarto1 
1Roadmate Research Group, Universitas Sebelas Maret, Surakarta 57126, 
Indonesia 
 
Abstract. This study aims to determine the Optimum Residual Asphalt Content in 
different aggregate sources and the characteristics of Cold Emulsion Asphalt 
Mixture if the gradation used is the National Asphalt Pavement Association 
(North Carolina) gradation. The aggregates used in this study came from PT. 
Pancadarma Puspawira, Surakarta and DPUPR Magetan with the asphalt used is 
cationic emulsion asphalt type CRS-2. The emulsified asphalt content used for the 
Magetan mixture was 7.0%, 7.5%, 8.0%, 8.5%, 9.0%, while the emulsified asphalt 
content for the Pancadarma mixture was 7.5%, 8.0%, 8.5%, 9.0%, 9.5%. The 
parameters reviewed in this study were density, VIM, VMA, VFB, stability, flow 
and Marshall Quotient with reference to the 2018 Highways Specification for 
repair overlay. The results showed that the emulsified asphalt mixture of CRS-2 
Magetan and Pancadarma did not meet the specifications for repair overlay. The 
optimum emulsion asphalt content that is possible in the Magetan mixture is 
8.0% with KARO 5.37% (stability 269.24 kg; density 2.04 gr/cc; VIM 5.71%; MQ 
65.28 kg/mm; Flow 4.31 mm; VMA 18.39%; VFB 68.95 %). While the Pancadarma 
mixture is 9.5% with KARO (stability 70.07 kg; density 2.22 gr/cc; VIM 4.75%; MQ 
23.31 kg/mm; Flow 3.05 mm; VMA 23.79%; VFB 80.03%). 

3.10 MA-067 The characteristic of very high-performance concrete (VHPC) 
M. Shahib Al Bari1, Andini Dwi Agustin1, Januarti Jaya Ekaputri1 
1Department of Civil Engineering, Faculty of Civil, Planning and Geo Engineering, 
Institut Teknologi Sepuluh Nopember, Surabaya, 60111, Indonesia 

 
Abstract. A Very High-Performance Concrete (VHPC) has compressive strength in 
the range 120-150 MPa and high flowability. However, there is no VHPC mix as a 
repairing grout in Indonesia. This study presents the mix design of VHPC using 
Indonesian by-product materials to achieve compressive strength of 120 MPa. A 
sequence experimental method determined the suitable material to replace fine 
sand, ground quartz and superplasticizer. Then, the optimum mix design was 
tested with compressive strength, splitting tensile strength, slump flow, 
permeability, and shrinkage tests. In addition, the effect of 35 mm length hook-
end steel fiber in the VHPC by 2% of volume was observed. The optimum mix 
design used cement, silica fume, and glass powder as binder with the ratio of 
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3:1:1. The ratio of sand and binder was 0.88. The water to binder ratio (w/c) was 
0.11 using superplasticizer and accelerator which was kept on 4.3% of cement 
weight each. This mix design achieved a compressive strength of 128 MPa at 28th 
day. VHPC had high shrinkage whether volumetric or longitudinal. However, the 
steel fiber was able to restrain the shrinkage and increased the tensile strength. 
Nevertheless, the hook-end steel fiber is not recommended because its large size 
decreased the compaction and eventually decreased the compressive strength. 

3.11 MA-073 Evaluation of bonding performance of ultra high-performance concrete 
with fly ash content as overlay on normal strength concrete. 
A Kuncoro¹, H D Pranoto¹, L W Sacca¹, E Tanojo¹, Antoni¹, D Hardjito¹ 
1Department of Civil Engineering, Petra Christian University, Jl. Siwalankerto 121-
131, Surabaya 60236, Indonesia  
 
Abstract. Ultra High-Performance Concrete (UHPC) has good mechanical strength 
and durability, so it can be the solution for an overlay material for old materials 
that need to be renewed. The problem with using UHPC as a construction 
material is the high price and sustainability, so a partial replacement for cement 
is required to reduce production costs, energy consumption, and CO2 gas 
emissions. Bonding performance is an important parameter and must be 
considered when applying UHPC as an overlay material. The bonding 
performance test of the UHPC consists of three tests: the slant shear test, splitting 
tensile, and direct tensile/pull-off test. The results of this study were compared 
with the standards of ACI 546R-14 and M.M. Sprinkel & C. Ozyildirim. Based on 
the test results, replacing 40% of cement with fly ash on UHPC is good to use as 
an overlay because it meets applicable standards. The test results showed an 
increase of 27% in the slant shear test and 37% in the splitting tensile test 
compared to the existing standard. Replacing cement with fly ash in UHPC can 
also increase workability, reducing the need for superplasticizers, reducing UHPC 
production costs by 18.4%, energy consumption, and CO2 emission problems. 

3.12 MA-076 Ratio between flexural strength to compressive strength geopolymer 
concrete 
Evin1, Rachmansyah1 
1Department of Civil Engineering, Krida Wacana Christian University, Jakarta 
11470, Indonesia 
 
Abstract. Building infrastructure always chooses to use strong materials, low 
costs, easy maintenance and easily available materials. One of these materials is 
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normal concrete which is one of the normal concrete making materials using 
Portland cement. The process of making Portland cement can cause damage to 
the environment due to greenhouse emissions, so research is needed to create 
environmentally friendly concrete, one of which is geopolymer concrete. In 
geopolymer concrete there is still not too much research done when compared 
to normal concrete. In this study want to know the relationship between the 
compressive strength results and the flexural strength results in geopolymer 
concrete which is represented by a formula in the form of a ratio of the results of 
the two tests. The ratio obtained from the study will be compared with the ratio 
of ACI 318 0.62 . The compressive strength test used a cylindrical specimen 
with a size of 15×30 cm and a flexural strength test used a beam-shaped test 
object with a size of 53×15×15 cm. The results of the research that have been 
carried out have obtained the ratio of compressive strength and flexural strength 
in geopolymer concrete 0.477  where the ratio value is below the ratio set 
by ACI 318. 

3.13 MA-081 Compressive strength, porosity, and sorptivity of blended palm oil fuel 
ash (POFA) concrete containing silica fume in peat water 
Monita Olivia1, Panca Setia Utama1, Steve Supit2  
1Department of Civil Engineering, Universitas Riau, Pekanbaru 28293 Indonesia 
2Department of Civil Engineering, Politeknik Negeri Manado, Manado 95252 
Indonesia 
 
Abstract. Blended Palm Oil Fuel Ash (POFA) concrete has the potential for 
application in organic acid environments such as peat land. However, there is a 
need to improve resistance of blended POFA concrete using silica fume as a 
pozzolanic material. In this study, compressive strength, porosity, and sorptivity 
of blended POFA concrete admixed with silica such as silica fume has been 
investigated by exposing the samples in peat water. Portland Composite Cement 
(PCC) concrete with similar target strength was used as a control mix. The 
blended POFA concrete contained 0%, 20% and 40% POFA as a cement substitute. 
Micro silica or silica fume was added with concentrations of 10% in each mixture. 
Portland Composite Cement (PCC) with similar target strength was used as a 
control mix. The resistance of the POFA concrete specimens to organic acid attack 
were measured by compressive strength, porosity and sorptivity development at 
7, 28 and 91 days. Compressive strength of control mix declined, while strength 
of PCC and PCC-POFA concrete containing silica fume increased at 91 days. 
Porosity and sorptivity of PCC and blended OFA concrete followed the same trend 
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with the compressive strength. Thus blended POFA concrete containing silica 
fume has better resistance in peat water than that of the control mix. 

3.14 MA-088 Stiffness modulus of reclaimed asphalt binder modified with local bio-
rejuvenator in Indonesia (dynamic shear rheometer to van der poel nomograph 
test result) 
Atmy Verani Rouly Sihombing1, Bambang Sugeng Subagio2, Eri Susanto 
Hariyadi2, Reza Phalevi Sihombing3 
1Department of Civil Engineering, Politeknik Negeri Bandung, Jl. Gegerkalong 
Hilir, Ciwaruga, Kec. Parongpong, Kabupaten Bandung Barat, Jawa Barat 40559, 
Indonesia 
2Bandung Institute of Technology, Jl. Ganesa No.10, Lb. Siliwangi, Kecamatan 
Coblong, Kota Bandung, Jawa Barat 40132, Indonesia  
3Department of Architecture, Institut Teknologi Nasional, Bandung, Jl. PH.H. 
Mustofa No.23, Bandung, Indonesia 
 
Abstract. This study intends to examine the effect of using bio-rejuvenators 
(BioCS and BitutechRAP) on Reclaimed Asphalt (RA) binder as seen from the 
asphalt binder stiffness modulus (Sbit) based on laboratory testing using Dynamic 
Shear Rheometer (DSR) Frequency Sweep which is compared to Sbit resulting 
from analysis using Van der Poel nomograph under RTFO (rolling thin film oven) 
conditions. The comparison was analyzed by looking at the adjustment factor 
produced from each type of asphalt binder testing. The types of asphalt binders 
tested were pen 60/70 as control asphalt binder, 23% BioCS mixed in RAbinder, 
and 17% BitutechRAP mixed in RA binder. The results showed that the Sbit value 
from the DSR and Van der Poel test results was not too much different, with an 
adjustment factor of 1.61, the addition of BioCS to the RA binder was more 
influential than BitutechRAP, this was indicated by the adjustment factor of the 
BioCS + RA binder value of 2.84 which is close to the pen 60/70 adjustment factor 
value of 2.64. 

3.15 MA-089 The influence of viscosity modifying agent (VMA) and calcium 
carbonate on 3D printing mortar characteristics 
A Antoni1, N Adi1, M E Kurniawan1, A Agraputra1 , D Teopilus1, P Pudjisuryadi1, J 
Chandra1, D Hardjito1 
1Civil Engineering Departement of Petra Christian University, Jl. Siwalankerto 121-
131, Surabaya, Indonesia 
 
Abstract. 3D printing or additive manufacturing is an example of technology 
development in the construction sector.  In 3D printing mortar, many things need 
to be considered regarding the characteristics of the mortar, such as workability, 
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initial setting time, compressive strength, extrudability, and buildability. In 
previous studies, there were problems in the printing process, such as a lousy 
extrusion process and there were cracks in the 3D printing mortar sample. In this 
study, calcium carbonate and viscosity modifying agent (VMA) were used to 
modify the mixture to achieve the desired characteristics. The extrudability and 
buildability were tested by observing the extrusion process and measuring the 
thickness and width of each layer printed. Based on the research conducted, the 
addition of calcium carbonate and VMA can reduce workability and accelerate 
the initial setting time of the mixture. The use of VMA can reduce the compressive 
strength of the mixture. The use of calcium carbonate and VMA can also increase 
the buildability of the mixture. From the compressive strength test, there was a 
decrease of 39.26% in the 3D printing mortar sample compared to the mortar 
cube sample. In addition, it was found that the 3D printing mortar is anisotropic 
so that the direction of the compressive force affects the compressive strength 
produced. 

3.16 MA-093 Experimental study on foam concrete as a sub-base layer of rigid 
pavement 
Raihan Arditama Harnedi1, Harmein Rahman1, Harnedi Maizir2  
1Faculty of Civil and Environmental Engineering, Institut Teknologi Bandung, 
Bandung, Indonesia 
2Civil Engineering Department, Sekolah Tinggi Teknologi Pekanbaru, Pekanbaru, 
Indonesia   

 
Abstract. Rigid pavement consists of three main layers, the base, sub-base and 
subgrade. Engineers mainly prefered choosing rigid pavement for heavy load 
road construction because the concrete mixture in this type of pavement has 
advantages in terms of strength, durability and design life. However, rigid 
pavement also has several disadvantages: relatively high construction and 
maintenance costs. As time goes by, researchers have developed several 
modified concrete mixtures; one of them is foam concrete. Foam concrete has 
strength similar to concrete in general but with a lighter mass and more 
affordable construction cost. This study examines foam concrete's mechanical 
properties and properness as a sub-base layer on a rigid pavement. The research 
was conducted experimentally in the lab with five different densities of foam 
concrete mixture. The results showed that sample with a density of 1.8 kg/m3 has 
passed the minimum compressive and flexural strength values at 2.019 MPa and 
0.706 MPa respectively. This also proofs that increasing the density of a foam 
concrete mixture may increase its compressive and flexural strength but also lose 
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its advantage of being a lightweight material as more density means more weight. 
Thus, it can be concluded that using foam concrete as a sub-base layer of rigid 
pavement is more advantageous in implementing rigid pavement construction. 

3.17 MA-095 The influence of calcium oxide doses as an activator on the 
compressive strength and mechanical characteristics of cement-free mortar 
containing ground-granulated blast furnace slag 
Herry Suryadi Djayaprabha1, Hermawan1 
1Department of Civil Engineering, Parahyangan Catholic University, Bandung 
40141, Indonesia. 
 
Abstract. In the construction industry, cement-based materials as aggregate 
binding agent are still widely used. Due to the environmental concern, 
researchers are working to create eco-friendly cement-free binding materials. 
Calcium oxide (CaO) is a reactive earth metal oxide that could serve as a potential 
activator for ground granulated blast furnace slag (GGBFS). In this experimental 
study, the cement-free mortar was produced by using GGBFS as the base material 
and CaO as an activator with varied doses of 5%, 15%, and 25% with a fixed water-
to-binder ratio (w/b) of 0.4. The results showed that the 28-day compressive 
strength values of the mixture with an amount of CaO of 5%, 15%, and 25% were 
21.45, 32.03, and 25.80 MPa. Moreover, the values of bulk density and porosity 
of free-cement mortar at the age of 28 days ranged between 1.938 - 1.943 g/cm3 
and 22.94% - 24.95%, respectively. According to the research findings, the 
optimal additional CaO amount of 15% exhibited the series’ highest compressive 
strength and lowest porosity. 

3.18 MA-099 The quality assurance factors that affect the product quality 
performance: a case of the building X construction project in Jakarta 
Lukas B. Sihombing1, George A. Sumurung2 
1Assistant Professor of the Civil Engineering, Universitas Pembangunan Jaya, 
Indonesia 
2Student of the Civil Engineering Master’s Degree Study Program, Universitas 
Pelita Harapan, Indonesia,  
 
Abstract  Quality is a goal in a project in addition to cost and time. The quality 
assurance program of a project functions to ensure that the process during the 
production period reaches the agreed upon quality targets. The finding of product 
defects in a building X construction project in Jakarta is the background of this 
research. The purpose of this study is to identify the quality assurance factors on 
the product quality performance, analyze the quality assurance factors on the 
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product quality performance, and identify the quality assurance factors that 
contribute to the product quality performance in a building X construction project 
in Jakarta. The research methodology was quantitative in nature, starting by 
identifying the quality assurance factors through a literature study, validating the 
factors with expert respondents, conducting a survey by distributing 
questionnaires to respondents, and analyzing the survey results. From the results 
of this study, six quality assurance factors were found to affect the product 
quality performance of a building X construction project in Jakarta, namely 
monitoring and evaluating the work instruction procedure processes, having 
documents containing quality requirements set by the company and 
national/international quality standards, conducting quality assurance training 
programs for the staff, making recommendations for product improvements in 
project quality information reports, and establishing criteria for the production 
process. 

3.19 MA-105 Compressive strength, porosity, and density of mortar containing 
precipitated silica from palm oil fuel ash (POFA) 
Monita Olivia1, Gunawan Wibisono1, Panca Setia Utama2, Steve Supit3  
1Department of Civil Engineering, Universitas Riau, Pekanbaru 28293 Indonesia 
2Department of Civil Engineering, Universitas Riau, Pekanbaru 28293 Indonesia 
3Department of Civil Engineering, Politeknik Negeri Manado, Manado 95252 
Indonesia 
Abstract. Palm Oil Fuel Ash (POFA) as an agro-industrial waste has a potential 
applications in construction industry. Utilization of POFA to produce extracted 
precipitated silica is another step to improve the performance of mortar and 
concrete with cost-effective biomass waste. This study aims to investigate 
precipitated silica extracted from POFA as an additive for mortar. Mortar 
containing various percentages of precipitated silica (PS) and silica fume (SF) with 
2%, 4%, 6% by weight of cement were cast and studied. Compressive strength, 
porosity and density of the mortar at 28 days were tested to study the physical 
properties of the PCC-SP and PCC-SF mortar. The compressive strength of PCC-PS 
and PCC-SF mortar increased with the optimum 4% addition of silica. Precipitated 
silica mortar (PCC-PS) has lower strength, higher porosity and similar density than 
the silica fume mortar (PCC-SF). However, the precipitated silica mortar has 
better strength, porosity and density compared to the PCC mortar (control mix). 
The current findings suggest that the extracted precipitated silica can be used as 
a cost effective additive from biomass waste for improving the performance of 
mortar and concrete. 
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4 Construction Management (CM) 

4.1 CM-002 Development of a program for automatic identification of productivity 
of construction workers 
Ryuji KASAI1, Takashi GOSO2, Tetsuro OSAWA3 
1Department of Urban and Civil Engineering, Tokyo City University 
2Associate Professor, Tokyo City University, Department of Urban and Civil 
Engineering 
3Graduate School of Integrative Science and Engineering 
Abstract. In the Japanese construction industry, work environment and 
productivity data of construction projects are collected and analyzed by on-site 
engineers as individual data based on attendance and performance records. 
Therefore, productivity data are not uniformly collected and cannot be 
considered as highly reliable. Therefore, in this study, a prototype of a system is 
developed that automatically collects data regarding the workers' activities using 
sensors and analyzes the working environment and productivity of construction 
projects. Although image analysis is typically employed for capturing workers' 
activities, it is extremely costly and time-consuming for collecting and 
discriminating data. In addition, it is not practical because it requires adjusting 
the system to suit the changing environment of the construction site each time. 
Accordingly, we have conducted motion-detection using accelerometers, gyro-
sensors, and GPS that can be attached to individual workers. We have 
constructed a hierarchical system that combines a phase to detect large 
acceleration changes that trigger motion, a phase to discriminate periodic 
motion, and a phase to classify motion by machine learning. The system classified 
motions into three productivity types: "direct work," "support," and "delay.” As a 
result of applying this system to the sensing data of workers performing road 
pavement construction-related works, the system discriminated with an overall 
accuracy rate of 42%. Furthermore, because of the wide range of behaviors that 
correspond to each productivity behavior category, a large amount of data must 
be read from the site adopting the system for obtaining training data to perform 
final behavior classification by machine learning based on the sensing data. 
Therefore, a system relying on machine learning may not be able to achieve a 
higher accuracy; thus, in the near future, we aim to automatically discriminate 
the nine categories of productivity behaviors shown in previous studies. 
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4.2 CM-005 Integrated analysis approach to structure PPP schemes for new 
infrastructure projects 
T Onishi1, K Miyamoto2 , T Goso3 
1Consultant, PPP Management Dept., Pacific Consultants Co., Ltd., Tokyo, Japan 
2Advisory Executive, Pacific Consultants, Co. Ltd., Tokyo, Japan 
3Associate Professor, Department of Urban and Civil Engineering, Tokyo City 
University, Tokyo, Japan 
 
Abstract. When considering public–private partnerships (PPP) for new 
infrastructure development, it is necessary to structure a project scheme based 
on the financial analyses from the perspective of private businesses, bankability 
analyses of private finances from the perspective of lenders, and public 
expenditure analyses from the viewpoint of the public sector after satisfying the 
criteria of the economic analysis from the viewpoint of the national economy. 
Although these four analyses are closely related, it is difficult to structure a 
scheme from a comprehensive viewpoint because they are typically implemented 
individually. Therefore, this paper proposes an analytical approach that 
integrates economic, financial, bankability, and public expenditure to conduct a 
comparative evaluation of various business schemes, including PPP. First, the 
basic idea of an integrated analysis was explained in detail. After developing each 
analysis table on a spreadsheet, an integrated analysis table was derived by 
interconnecting the tables. In addition, using an integrated analysis table 
prepared for a virtual new toll road project, the usefulness of the integrated 
analysis approach for structuring the project scheme was confirmed through case 
studies. 

4.3 CM-017 Questionnaire on employee awareness of disaster mitigation measures 
in municipal governments 
T Goso1, T Kakuzaki2 
1Associate Professor, Department of Urban and Civil Engineering, Tokyo City 
University, Tokyo, Japan 
2Expert adviser, GOSEI Co., Ltd., Kagawa, Japan 
 
Abstract. In the event of a disaster, municipal governments are expected to fulfil 
several responsibilities. However, owing to organizational reforms, cost 
reductions, and workforce reductions experienced by Japanese municipal 
governments in the 1990s and 2000s, they have arguably become incapable of 
providing effective community-based administration. In this context, a 
questionnaire survey was conducted on the employees of municipal 
governments in coastal regions of Japan where earthquakes and tsunamis are 
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commonly anticipated. An attempt was made to evaluate the current state of 
disaster awareness within organizations and among staff members based on the 
survey results and clarify organizational and individual issues. Those surveyed 
were 288 officials with significant disaster response roles. The questionnaire 
survey was conducted to evaluate their understanding of various disaster 
response measures and their knowledge of their responsibilities. In the 
questionnaire, three disaster phases were considered: the predisaster, rescue, 
and reconstruction phases. The responses of each employee corresponding to 
each phase were recorded. The results indicate that, although various plans were 
well known to all participants to a certain extent, the level of understanding 
varied between departments. In addition, departmental employees who were 
often involved in disaster mitigation were concerned about the coherence and 
effectiveness of the operations undertaken in various plans. Thus, these issues 
should be considered in future reviews of disaster response plans. Despite 
considerable progress in the development and distribution of emergency plans, 
much remains to be done to raise awareness regarding specific action plans 
among the staff. This concerns the specificity, coherence, and effectiveness of 
each plan rather than the knowledge of the personnel. 

4.4 CM-037 A conceptual framework for integrating QSHE in construction 
Andreas Partogi Silalahi1, Jack Widjajakusuma1, Michael Sofian Tanuhendrata1, 
Akhmad Suraji2 
1Department of Civil Engineering, Universitas Pelita Harapan, The Plaza Semanggi, 
Jakarta, Indonesia 
2Department of Civil Engineering, Universitas Andalas, Limau Manis, Padang, 
Indonesia 
 
Abstract. Construction accidents become catastrophic in infrastructure 
development. Evidence shows that quality failures such as system, services, 
procedural, materials, equipment, and human failures within the business 
process of project delivery systems are contributing causes of construction 
accidents that negatively impact worker safety, public safety, building/asset, and 
environmental safety. The standardized quality management systems and safety 
management systems in construction are fragmented. The Indonesian authorities 
have integrated the Quality Safety Health and Environment (QSHE) management 
system since 2018, but the implementation of the integrated QSHE system is still 
questionable. This paper aims to propose a framework and methodology for 
integrating QSHE implementation. The framework is based on the literature 
review of international standards and the UK Construction Design & Management 
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Regulation. This proposal is a part of research currently formulated to develop an 
operating system to integrate quality and construction safety best practices in the 
project delivery systems. This paper addresses the quality management 
framework, safety management framework and, the proposed conceptual 
framework for integrating quality and safety management systems.  The 
development of an integrated QSHE management system has the potential to 
save resources and eliminate redundancy significantly. Thus, an organization’s 
net production, profitability, and efficiency can significantly be increased. The 
results of this paper are 51 key points that are needed for integrating QSHE in 
construction projects.  In the pre-construction stage, there are 24 key points, 
which are the largest portion. During the construction stage, there are 19 key 
points, and during the post-construction stage, there are 8 key points. So, it is 
very important to carry out the QSHE integration during the pre-construction 
stage to minimize the defects and accidents in construction projects. 

4.5 CM-041 Accident prevention of high occupied building through safety audit: a 
readiness perspective in the university buildings 
F Hermawan1,2, A N Pratiwi1, T Susanto1 and J U D Hatmoko1 
1Department of Civil Engineering, Diponegoro University, Semarang, 50275, 
Indonesia 
2Center for Green Infrastructure Resilience Development (C-GREINDE), Post 
Graduate School, Diponegoro University, Semarang, 50241, Indonesia 
 
Abstract. Potential accidents can occur at any time, including during educational 
activities at a university. Cases of accidents at universities in Indonesia in the form 
of collapse of building components and fires recorded 24 cases in the last decade. 
The fact of the accident at the college requires readiness to implement a 
Construction Safety Management System in the Buildings where educational 
activities take place. The safety of construction in public buildings includes two 
things, namely, the engineering aspect and the aspect of safety management and 
occupational health. This research aims to assess and analyse the readiness to 
apply construction safety aspects in a building with large occupancy. The research 
method uses case studies on a building in the civil engineering department of a 
university in Indonesia. Data collection with field surveys, semi-structured 
interviews and collection of drawing documents and management of 
occupational safety and health on study objects in 2020-2021. The results showed 
that the case study location was mediocre in implementing the construction 
safety management system. Although the physical condition of the building is in 
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good condition, other indicators such as building documents and the application 
of occupational safety and health fall into the category of lack of application. 

4.6 CM-042 Stakeholders' readiness in implementing regulation on affordable 
public housing: a case study in Pemalang Regency, Central Java 
F Hermawan1,3, A D Prihantini1, H Suliantoro2 
1Department of Civil Engineering, Diponegoro University, Semarang, 50275, 
Indonesia 
2Department of Industrial Engineering, Diponegoro University, Semarang, 50275, 
Indonesia 
3Center for Green Infrastructure Resilience Development (C-GREINDE), Post 
Graduate School, Diponegoro University, Semarang, 50241, Indonesia 
 
Abstract. The lengthy licensing stage becomes a problem in low-income housing 
development. Stakeholders' readiness plays an essential role in the success factor 
of low-income housing. This study aims to identify the stakeholders' readiness for 
regional autonomy in terms of policy implementation due to the Regulation of 
the Minister of Home Affairs Number 55 of 2017 concerning Low-Income Housing 
in Pemalang Regency. The research method adopted the policy model by Edwards 
III and the analytical hierarchy process (AHP). The determination of the criteria in 
this study were divided into four criteria: communication (human and financial) 
resources, implementers' disposition/behaviour, and bureaucratic structure. The 
four criteria were analysed using the AHP method on eight respondents from one 
of the institutions related to the licensing stage. The findings suggested five 
strategies that could improve programs to accelerate the provision of low-income 
housing. The order of priority for those five strategies is (1) Capacity building of 
local authority staff; (2) Improvement of the bureaucratic system and licensing 
services; (3) Sanctions for parties affecting the licensing service process; (4) 
Provision and dissemination of information; and (5) Revision of regulations 
(Regulation of the Minister of Home Affairs). 
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5 Infrastructure Engineering (IE) 

5.1 IE-003 An overview of motivators and challenges of passive design strategies 
Nor Aqilah Haji Juffle1 , Md Motiar Rahman2 
1Ph.D Candidate, Civil Engineering Programme Area, Faculty of Engineering, 
Universiti Teknologi Brunei, Brunei Darussalam. 
2Associate Professor, Civil Engineering Programme Area, Faculty of Engineering,  
Universiti Teknologi Brunei, Brunei Darussalam. 
 
Abstract. Growing concerns over high energy consumption and CO2 emissions 
from residential buildings have boosted the adoption of passive design strategies 
(PDS) globally, for their promising solution to address these issues, and also 
positively influencing occupant productivity. As such, many governments and 
organizations have developed relevant codes and procedures to encourage and 
enforce the adoption of PDS. Despite the increased focus, the adoption of PDS is 
still trailing behind in developing countries, particularly in a hot, dry and humid 
climate zone. This paper examines the current state of PDS adoption in such 
climates, and extracts relevant motivators, and challenges. The data was 
gathered through a structured review of literature. Initial results show the 
extraction of thirty-five motivators and forty-six challenges to PDS adoption. The 
key motivators include reduction in energy consumption and energy bills, while 
key challenges include high initial investment and lack of awareness. These are 
expected to generate a general awareness among stakeholders and allow a better 
understanding of the underlying issues for non-adoption of PDS. Future research 
will examine the extracted sets of motivators and challenges through a 
questionnaire survey in a hot, dry and humid climate zone. 

5.2 IE-007 Introduction of business continuity plan for small and medium-sized 
local construction companies and restoration activities in Japan in the event of 
natural disasters 
I Okuno1, T Goso2 
1Tokyo City University, Graduate School of Integrative Science and Engineering 
2Associate Professor, Department of Urban and Civil Engineering, Tokyo City 
University, Tokyo, Japan 

 
Abstract. In recent years, Japan has suffered significant damage due to natural 
disasters such as major earthquakes and flood Construction companies are 
expected to play an important role during natural disasters and respond quickly 
and restore infrastructure. The first author runs a small local construction 
company in Okayama, JAPAN. During a flood in 2011 at Okayama, the 
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embankment restoring site turned extremely dangerous for workers. At this 
juncture, the first author, in the capacity of a company manager, identified the 
safety and administrative issues, and in 2013, the company began to implement 
BCP. When there was heavy flooding in Okayama in 2017, they supported the 
administration in recovery operations based on their BCP. The impact of BCP is to 
be acknowledged as the emergency operations were safer and timelier. BCP of 
the company has been continuously improved, and they were invited to join 
infrastructure recovery activities in the disaster area of Great East Japan 
Earthquake in 2019. The area is not the usual business region of the company, 
but 1,000 km away. There is a high requirement for human resources and 
equipment for emergency and recovery activities immediately after a disaster. 
Most of the construction companies are small and locally based in Japan, and 
several resources available at the construction site itself for initial recovery 
activities. It is desirable to prepare a plan so that the affected companies 
themselves can respond. The main tasks are the training of personnel to provide 
guidance and support for BCP, and the development of systems and laws that can 
actively support activities. By capturing accurate information on resources of 
local construction companies, their capability and response speed during an 
emergency can be improved. It is also necessary to create a system to receive 
support from other companies or organizations in case self-help is difficult or 
insufficient. 

5.3 IE-028 Accessible pedestrians for educational setting design evaluation: case 
study in Surabaya and Bandung City, Indonesia and Brisbane City, Australia 
Robby Yussac Tallar1, Gunawan Tanuwidjaja2,3, Joyce Martha Widjaya4, Rina 
Razafimahefa5  
1Civil Engineering Study Program, Faculty of Engineering, Maranatha Christian 
University, Jl. Surya Sumantri No.65, Bandung, Indonesia 
2Architecture Study Program, Faculty of Civil Engineering and Planning, Petra 
Christian University, Jl. Siwalankerto 121-131, Surabaya, Indonesia  
3School of Architecture and Built Environment, Engineering Faculty, Queensland 
University of Technology, 2 George Street, Brisbane, Australia 
4Civil Engineering Study Program, Faculty of Civil Engineering and Planning, Petra 
Christian University, Jl. Siwalankerto 121-131, Surabaya, Indonesia  
5School of Public Health and Social Work, Health Faculty, Queensland University 
of Technology, 2 George Street, Brisbane, Australia 
 
Abstract. Covid-19 has changed the city and human lives, especially related to 
walking. The lockdowns in several countries such as China, Japan and Australia 
have prescribed urban residents to stay within approximately five to ten 
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kilometres radius of their homes. The lockdowns were found useful for 
suppressing the Covid-19 spread at a local level. However, more discussions are 
needed on the well-being and health of residents during a hard time. In Australia, 
two people could do exercise during lockdowns for one hour within the resident's 
neighbourhoods. The needs for accessible pedestrians in neighbourhood are 
essential during the Covid-19. Some universities were closed during the 
lockdowns in the educational sector, but students could stay near the campus 
and used facilities within. Many students need accessible pedestrians to walk to 
the campus from their apartments and shopping centres. This lockdown further 
generates idea to research pedestrians' accessibilities in some educational 
context in Surabaya, Bandung, both in Indonesia and Brisbane, Australia. The 
simple access evaluations are conducted with photography documentation and 
simple measurement based on ADAAG 2010 and local regulations. Therefore, the 
pedestrians in Indonesia's two locations are found less accessible, while 
pedestrians in Brisbane are found more accessible. The less accessible Indonesian 
pedestrians are caused by a lack of spaces, poor constructions, and pedestrians' 
poor management. Meanwhile, better access standards, better infrastructure 
managements, and proper construction are essential key points for better 
accessible pedestrian. 

5.4 IE-030 Infrastructure development strategy based on the accessibility to 
tourism location (case study of Bali Province-Indonesia) 
P A Suthanaya1, R Suwarningsih1 
1Civil Engineering, Faculty of Engineering, Udayana University, Bali, Indonesia 

 
Abstract. As one of the famous tourist destinations in Indonesia, Bali has many 
places or tourist areas that can be visited. Economic of Bali Province was highly 
dependent on tourism industry.  The development and spatial distribution of the 
tourism locations were not evenly distributed. This has resulted in the 
development and economic disparities between regencies. This is a challenge on 
how to develop a more balanced economic development between regencies. One 
way to assess the spatial distribution of tourism development is by evaluating the 
accessibility to tourism location. This study aims to analyze the accessibilities to 
tourism location and propose the infrastructure development strategy to 
improve the accessibility of the regencies with low accessibility values. 
Accessibility was measured based on travel distance and time. The spatial 
distribution of the accessibility value was measured based on the Z-score. The 
results indicate that the highest level of accessibility was found in Denpasar city. 
On the other hand, low accessibility values were found in Jembrana, Tabanan, 
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Buleleng, and Karangasem regencies. Several solutions were proposed to 
increase accessibility such as road widening, building toll road, building shortcuts, 
and railroad development. 

5.5 IE-034 The application of high-grade steel to the road barrier design for the 
construction project cost efficiency 
Gunadi Soekardjo1, G Aji Sentosa2, Arry Aryadi3, Eri Dwi Wibawa4 Erwin 
Batubara5 , Trianto Puguh Widodo6, Annisa Dewanti Putri6  
1Operation Director I PT Hutama Karya (Persero) 
2Executive Vice President of System, IT, and Technology Research Division, PT 
Hutama Karya (Persero) 
3President Director of PT Bhirawa Steel, Hutama Karya Subsidiary, Surabaya, 
Indonesia   
4Vice President of Research and Technology, PT Hutama Karya (Persero),  
5Sr. Manager Production, PT Bhirawa Steel, Hutama Karya Subsidiary, Indonesia, 
6Researcher of Method & Construction Technology, System, IT, and Technology 
Research Division, PT Hutama Karya (Persero), Jakarta, Indonesia 

 
Abstract. Steel as a material which has been used in the construction field has to 
consider more to the quality and grade. Meanwhile, the cost will also impact the 
implementation. In this occasion, Hutama Karya Group with the corporation with 
PT Bhirawa Steel has done a research and innovation to the High-Grade Steel 
Structure especially for type 520 MPa reinforcing steel which includes the 
development to the Tensile strength, Yield Strength, Elongation from the strength 
of the materials. High-Grade Steel will be a solution to the cost efficiency of a 
construction. Nowadays, the use are only permitted for the non-structural part 
based on the written requirement from National Standard in Indonesia (SNI 2847: 
2019), even though the test requirements for structural needs are already 
fulfilled. The study was to apply it to the road barrier design along one of the 
section of the Trans-Sumatera Toll road which has a total length section of 58 
kilometres. The use to the High-Grade Steel has proven the reduction to the total 
weight needs of the reinforcing bar which may cut the cost for around 26 percent 
savings for the Road Barrier design. This study may be one of the proofs to the 
cost efficiency use of the application to the High-Grade Steel materials. So 
therefore, in the further study, the testing reference which is including the 
structural use of the high-grade steel can be a support reference to be included 
in the SNI. 
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5.6 IE-044 Effect of bed shear stress on the mobile armor layer at the riverbed 
Arlendenovega S Negara1,3, Cahyono Ikhsan2, Rr. Rintis Hadiani2, Yusep M 
Purwana2 
1Doctoral Program in Civil Engineering, Faculty of Engineering, Universitas 
Sebelas Maret, Jl. Ir. Sutami 36A Kentingan, Surakarta, Central Java, 57126, 
Indonesia 
2Department of Civil Engineering, Faculty of Engineering, Universitas Sebelas 
Maret, Jl. Ir. Sutami 36A Kentingan, Surakarta, Central Java, 57126, Indonesia 
 
Abstract. Armoring is forming an armor layer of the riverbed which is preceded 
by the transportation of bed sediment. Mobile armor occurs when the riverbed 
reaches equilibrium, then eroded, and the surface of the riverbed recovers. 
Therefore, protection is formed by moving riverbed material. This research used 
a simulation model generated through HEC RAS software version 6.1. The model 
input location was Krasak River, Sleman, Yogyakarta. The data for model input 
were the topography of the Krasak River from upstream to the point of view, 
flood discharge hydrograph, and grain size gradations. The simulation 
combination consisted of three locations with the riverbed material of each 
location sampled tested for grain size distribution. The running simulations 
combined the flood discharge at return periods of 2, 5, 10, 25, 50, and 100 years. 
There were three variations of grain size distribution used as input data. 
Meanwhile, variations of sediment transport methods used the Meyer-Peter 
Muller and Wilcock-Crowe methods. Overall, the simulation results show that the 
shear stress and the proportion of sand-to-grain material affect the armoring 
process and riverbed changes. 

5.7 IE-046 Corrosivity of water for concrete and metal water resources 
infrastructure with modification of the DIN method and langelier saturation 
index of Metcalf and Eddy 
Devita Satya Lestari1, Eng. Sukamta2, Yunitta Chandra Sari3 
1Super specialist master program operation and hydrometeorology of dam, 
Departement of Civil Engineering, Diponegoro University, Semarang, Central 
Java, Indonesia 
2Civil Engineering Master Program, Diponegoro University, Semarang, Central 
Java, Indonesia 
3Head of Sub Directorate of Integrated Water Resources Management Schemes, 
Directorate General of Water Resources, Ministry of Public Works and Housing, 
Special Capital Region of Jakarta, Indonesia 
 
Abstract. Corrosion or rust is an endless problem, both in Indonesia and in the 
world. This is so because corrosion or rust is very detrimental, especially if it 
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occurs in water infrastructure, particularly one built from concrete and metal. 
Corrosion is a decrease in material quality due to a reaction with the 
environment. The kinds of losses incurred if corrosion occurs in the 
infrastructure of water resources include reservoir collapse due to the 
acceleration of corrosion in the dam, damage to the turbine, and damage to the 
irrigation gates. This research was conducted to determine level of corrosivity 
water to water infrastructure built from concrete and metal in 9 (nine) 
reservoirs. The primary data consist of water quality parameters, determined 
by sampling the water. The storage and preservation methods of the water 
samples were done in accordance with Indonesian National Standard Number 
6989.57:2008. Water quality was tested by an accredited laboratory. Corrosivity 
of water for metal and concrete infrastructure was calculated using Metcalf and 
Eddy formula (2003) and the modification of the DIN 4030 method (2008), 
respectively. The results of the calculation with Metcalf and Eddy’s LSI (2003) 
show that the water corrosivity in the 9 (nine) reservoirs had the potential to 
damage the metal infrastructure, ranging from mild to severe corrosion and 
lime/crust formation. Based on the modification of the DIN 4030 method 
(2008), the water in 7 (seven) reservoirs did not have the potential to damage 
concrete infrastructure, but the water in 2 (two) reservoirs had the potential to 
damage the concrete infrastructure from mild to moderate level. 

5.8 IE-048 Study on the conditions for setting target prices in Japanese grant aid 
projects 
H Takatsu1, T Goso1 
1Department of Urban and Civil Engineering, Tokyo City University,1-28-1 
Tamazutsumi, Setagaya-ku, Tokyo 158-8557, Japan 
 
Abstract. Japan has been implementing grant aid projects for developing 
countries for many years, but in recent years, many projects have experienced 
unsuccessful bidding (i.e., all bid prices are higher than the target price), due to a 
gap between the project target price and the bid price. For public works contracts 
in Japan, contracts may not be signed for more than the target price under any 
circumstances. Therefore, if the bid price exceeds the target price, a tender 
cannot be completed. The estimation method used for Japanese grant aid 
projects uses estimation standards developed for domestic construction projects 
in Japan with some modifications for overseas projects, but it is not possible to 
fully include the cost of the following risks in the target price; therefore, the 
difference between the target price and the bid price is assumed to occur. The 
target price is used as the reference price so that the final contract price may 
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exceed the target price; instead, the price, including the upfront cost, is used as 
the maximum price for the project. In this way, the rate of unsuccessful bids for 
Japanese grant aid projects in bilateral contracts may decrease and the 
discrepancy between the target price and the bid price may disappear. 

5.9 IE-053 Analysis of drainage system to avoid rainwater overflow on the access 
road to Juanda Airport  
Adams Nur Oktalinov Fikri1, Hanie Teki Tjendani1, Wateno Oetomo1 
1Magister Teknik Sipil, Magister Teknik Sipil, Fakultas Teknik, Universitas 17 
Agustus 1945 Surabaya, Indonesia. 
 
Abstract. The access road to Juanda Airport from Jalan Raya Waru (Aloha Resto) 
Sidoarjo is frequently flooded during rains with a height of more than 20 cm along 
18 km. This situation significantly impedes the flow of traffic because the airport 
can only be accessed through the street and toll road. Therefore, this research 
was conducted in a densely populated residential and industrial area by observing 
and recording conditions during the floods and analyzing the drainage facilities in 
the area based on the 5-year design discharge. The results showed that the 
addition of channel capacity using U-ditch was unable to accommodate the 
expected 5-year discharge of approximately 2,924 m3/s. There is a natural 
temporary water reservoir of approximately 5,883 m3/s around the industrial 
area. Hence, a pump is required to drain water to the temporary reservoir 
location, preventing stagnation on the Juanda Airport access road. 

5.10 IE-057 Deployment and use of artificial intelligence (AI) in water resources and 
water management 
Sakti Prajna Mahardhika1, Okkie Putriani1 
1Department of Civil Engineering, Universitas Atma Jaya Yogyakarta, Indonesia 
 
Abstract. Water resources have become an essential daily necessity for 
humankind. Today, most countries are putting unprecedented pressure on water 
resources. The world's population is overgrowing, and projections show that 
under current practice, the world will face gaps of 0% between the estimated 
demand and available water supply by 2030. In addition, persistent water 
shortages, hydrological uncertainty and extreme weather events (floods and 
droughts) are considered one of the greatest threats to prosperity and stability. 
AI can be leveraged to build efficient water treatment plants and optimize water 
resources to reduce long-term energy costs. AI can help with water management 
through data analysis, regression models, and algorithms. These advanced 
technologies contribute to building efficient water supply systems and networks. 
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AI can be used to build water plants and determine the health of water resources. 
Water managers and government agencies can use AI to build an intelligent water 
system that can build efficient infrastructure to manage water and adapt to 
changing conditions. These systems will be cost-effective and sustainable, 
optimizing all water management solutions and predicting potential damage. AI 
in water management may seem like an eye-opener, but it can change how we 
treat and manage the water resources around us. This research refers to a 
literature review that focuses on the two sciences of Artificial Intelligence and 
Civil Engineering. Specifically in the field of Water Resources and Water 
Management. One approach is bibliographic mapping using VosViewer, which 
will facilitate the study's direction for further research. 

5.11 IE-064 Travel behavior intention during the COVID-19 pandemic 
Rhaptyalyani Herno Della1, Rizma Adlia Syakurah2, Erika Buchari1   
1Department of Civil Engineering and Planning, Sriwijaya University, Indonesia.   
2Department of Public Health Science, Sriwijaya University, Indonesia.     
 
Abstract. COVID-19 has received considerable attention in this decade. In January 
2020, this pandemic spread worldwide, resulting in a new rule concerning 
people’s behavior termed the new normal era. Likewise, the changes in people's 
behavior compel changes in transportation behavior worldwide. The impact of 
COVID-19 is mostly felt in developing countries, which can't stand without 
economic resilience. As a developing country, Indonesia experienced a great 
impact immediately after the COVID-19 policy was announced as a new normal 
adaption era and after four months of being impacted by COVID-19. Thus, this 
study aims to investigate the impact of the new normal adaption of the COVID-
19 pandemic on people's intention and decision to travel in Indonesia. The model 
of goal-behavior (MGB) was used as a base model to examine    travel behavior 
decisions. The extension dimension about the perception of COVID-19 and 
perception of new normal behavior is used to complete the MGB for this study. 
The structural equation model was applied to observe the overall extension of 
the MGB. Practically, this study’s finding and implications   deal with the issue of 
COVID-19 that has resulted in the alteration of people's travel behavior; this 
finding and implication would be valuable for government agencies, 
transportation policy makers, transport systems providers, and, indirectly, tourist 
travel behavior during pandemics. 
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5.12 IE-065 Modeling a long-term operation and maintenance for a campus complex 
Peter F. Kaming1, I Made Sudana2, Ferianto Raharjo3, and Nectaria P. Pramesti4 
1Faculty of Engineering, Universitas Atma Jaya Yogyakarta, Babarsari 44, 
Yogyakarta, Indonesia 
2Mechanical Engineering, Politeknik Negeri Bali, Denpasar, Bali, Indonesia 
3Faculty of Engineering, Universitas Atma Jaya Yogyakarta, Babarsari 44, 
Yogyakarta, Indonesia 
4Ph.D student in Civil Engineering, Department of Civil and Environment 
Engineering, Faculty of Engineering, Universitas Gadjah Mada, Jalan Grafika no.2 
Komplex UGM, Yogyakarta, Indonesia 
 
Abstract. The awareness of life cycle costing (LCC) by the management with long 
experience in operation and maintenance of campus buildings has increased 
recently. Operation and Maintenance (O&M) of facilities includes replacing, 
updating, and repairing building components by predetermined standards. This 
paper aims to develop of long-term building maintenance model for the campus 
complex in Bali. The model adopted ISO 15686 part 5 and the Regulation of 
Minister of Public Works from the Government of Indonesia. The facility 
managers can adjust the building components' service life when applying the 
model. The system accommodates the 25-year maintenance and operating cost 
plan to assist the campus management officer. Research data were obtained from 
a two-day workshop with the officials from campus building maintenance and 
previous studies from other campuses. The research shows its detailed life cycle 
cost plan from the results of life cycle costing. Finally, the research proposes a 
model for the operation and maintenance of the building. 

5.13 IE-070 Structural equation modelling of drivers’ speeding behaviour in 
Surabaya, Indonesia 
R Setiawan1 
1Department of Civil Engineering, Faculty of Civil Engineering and Planning, Petra 
Christian University, Jl. Siwalankerto 121-131, Surabaya, Indonesia, 60236 
 
Abstract. The relationship between driver’s characteristics and any other factors 
that might influence speeding behaviours is an important information for 
designing road safety strategy. This study aims to examine the influence of 
driver’s characteristics and several factors on driver’s speeding behaviour. The 
data was analysed with Partial Least Squares Structural Equation Modelling (PLS-
SEM). From the model Findings from this research are driver tend speeding if road 
condition is supported for speeding, and in emergency. But driver tends not 
speeding if they already marriage, and if they believed in his or her capacity to 
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control speeding behaviour. The model can explain approximately 35% and 25% 
of the variation in speeding behavioural intention and speeding behaviour 
respectively. 

5.14 IE-071 Developing trading information system to reduce queuing time and 
environmental damage at the entrance of Boombaru Port, Palembang, 
Indonesia 
H Haruno1, E Buchari2 
1Engineering Sciences Study Program, Doctor of Philosophy Program, Engineering 
Faculty, Sriwijaya University, Indonesia  
 
Abstract. Sea Port in Palembang, capital of South Sumatera, Indonesia is located 
far inland at Boombaru Port. Limited are in Port has caused a long queue before 
and during loading export goods are moved to the ships. As a result of that, the 
road side, and in some location all part of roads, including drainage have 
damaged. As a whole the road damage has caused environmental damage. 
Therefore the need for quick service in export processing time is inevitable. The 
aim of this study is to develop a trading information system in order to reduce 
export processing time at Boombaru Port. Data Collection is regarding variable of 
input process, such as Annual Daily Traffic Count. This Information System can be 
accessed by many kinds of users at their own function. The improvement of Ports 
performance after the system is applied  is to save time, that can  reduce the 
queue which is significant to improve environment. 

5.15 IE-075 Solution to the traffic problems of long and deep water straits–smart 
submerged floating tunnel and its research 
Y Q Xiang1,2, J Chen3, Y G Shen 1,2, Y S Yang 1,2 
1College of Civil and Architectural Engineering, Zhejiang University, 310058, 
Hangzhou, China 
2Research Center for Submerged Floating Tunnel, CCEA, Zhejiang University, 
310058, Hangzhou, China 
3Zhejiang Communications Construction Group Co. LTD. 310051, Hangzhou, 
China 
 
Abstract. Submerged floating tunnel (SFT) is a new type of structure across long 
and deep water straits and waterways with good application prospects. The 
structure is different from the traditional large-span bridges and immersed 
tunnels, which can effectively avoid difficulty under the construction of bridges 
foundation in deep water straits and channel, the high cost of large span bridge, 
influence of typhoons and heavy fog et al. severe weather on the vehicle driving 
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on the bridges, a series of technical problems confronted under the construction 
of immersed tunnel or tunnel excavation in complex marine geology and the deep 
sea and risk control and so on. This paper, in the light of the characteristics of 
submerged floating tunnels and the requirements of marine deep water 
environment, discusses some of technical challenges faced in the designing and 
building the SFT, points out that it is necessary to systematically study the design 
and load condition, the smart composite material and shape optimization, the 
calculation theory and method for analyzing the structural behavior, the 
structure safety evaluation, construction methods and key technology, and 
engineering risk analysis, smart monitoring, evaluation and control, code or guide 
for design and construction of SFT. It lays foundation for design, construction and 
engineering risk analysis, etc. of submerged floating tunnel across the long and 
deep waterways in the future. 

5.16 IE-080 Climate change effect on water balance for water critically in Upper 
Bogowonto Watershed, Indonesia  
Kurniyaningrum, E1, Kurniawan, M.A.2 
1Department of Civil Engineering, Faculty Civil Engineering and Planning, Trisakti 
University 
2Centre of Ground Water & Raw Water, Directorate General of Water Resources 
(DGWR), Ministry of Public Works and Housing (MPWH) 
 
Abstract. Currently, Indonesia is feeling the impact of climate change, especially 
in the Central Java area. Based on satellite rainfall data from the year. Based on 
rainfall data between 1981-2017, there has been a trend of changes in intensity 
and a shift in rainfall patterns with an increase in temperature of 1.04°C/year. 
Bogowonto Watershed is located in Purwokerto Regency, where there has been 
development of land cover and there has been an increase in water demand in 
the area around the study location. The purpose of this study was to determine 
the conditions of rainfall due to climate change based on land cover conditions. 
The analytical method in this study is related to water availability with FJ. Mock 
and climate change with GCM with RCP scenario. The results obtained are: (1) 
The condition of annual rainfall in Bogowonto Watershed is still in the moderate 
category, with an annual rainfall of 2064.3 mm. Annual rainfall fluctuations are 
not too high (200-500 mm per year); (2) The calculation of the WHC value of 
104.92 shows that the ability of the land in the study area to store and bind water 
is low due to the type of soil that has shallow to moderate soil solum and the 
structure of the soil is kersai and sandy. Types of vegetation cover in the form of 
secondary crops with shallow parakaran zones also affect the value of WHC; (3) 
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Meteorological water balance analysis can be concluded that the availability of 
water from rainfall in this area is quite high; (4) Water criticality index has a value 
of 0.66 which is included in approaching critical if water resource conservation is 
not carried out and (5) based on the results of climate change that occurs, for the 
next 40 years there will be changes in the intensity and pattern of rainfall 
distribution if climate change cannot be controlled. 

 

5.17 IE-092 Analysis capacity of U-turn movement at median opening using 
microsimulation PTV Vissim (case study: median opening Jl. Prof. Soedarto, SH. 
Tembalang, Semarang, Indonesia) 
M B U Al Karimi1*, B Haryadi2, B H Setiadji1 
1Department of Civil Engineering, Faculty of Engineering, Diponegoro University 
Jl. Prof. Soedarto, SH., Tembalang, Semarang, Indonesia, 50275 
2Department of Civil Engineering, Faculty of Engineering, Semarang State 
University 
Sekaran, Gunung Pati, Semarang, Indonesia, 50229 
 
Abstract. The median opening is a facility for turning vehicles, but when traffic 
flow is too high can become a congestion point. Congestion due to the volume of 
turning vehicles turning over capacity. Based on these problems, it is necessary 
to know the U-turn movement capacity of the median opening. In addition, 
analytical capacity calculations have limitations in practical simulations similar to 
traffic conditions in the field. The purpose of this study was to compare the 
capacity of U-turn movement of light vehicle (LV) at median opening using two 
methods, that is, Harder model and PTV Vissim microsimulation which was 
validated by the capacity of field measurements. Two median opening located on 
Jl. Prof. Soedarto, S.H., Tembalang, Semarang, that is, Polines and Tembalang exit 
toll median opening, were selected as case studies. The results showed that the 
PTV Vissim microsimulation could outperform the Harder model in estimating the 
capacity of U-turn movement for LV vehicles at median opening. The inconsistent 
behavior of the drivers when they make U-turn, together with the geometry of 
the median openings, contributed to the significant errors produced by Harder 
model. 
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5.18 IE-102 Disaster risk and mitigation in spontaneous settlement along the 
riverbanks in Indonesian cities 
Paulus Bawole1, Imelda Irmawati Damanik1 
1The Faculty of Architecture and Design, Duta Wacana Christian University 
 
Abstract. According to a report by the World Meteorological Organization, over 
the past 50 years disasters related to weather, climate, or water hazards occurred 
on average every day, killing 115 people and causing losses of US$ 202 million. In 
developing countries including Indonesia, spontaneous settlements inhabited by 
low-income people develop in urban areas sporadically without any planning. 
Many spontaneous settlements have developed along riverbanks with very 
minimal infrastructure facilities. As a result, the risk of disasters such as floods, 
landslides, and fires, often threatens urban village settlements. Therefore, 
disaster mitigation in urban kampong inhabited by low-income people absolutely 
must be prepared. Since the community living along the riverbanks is very poor, 
the community should be assisted and intervention from external institutions is 
needed. The government program “KOTAKU” is implemented in several poor sub-
districts in Indonesian cities and the implementation of this program is 
collaborated with several stakeholders including academicians. The collaboration 
of stakeholders empowers the poor community living along the riverbanks. This 
research used descriptive qualitative methods to determine the risk and process 
of disaster mitigation in the urban kampong. By knowing the risks and the process 
of disaster mitigation, it is hoped that the process of disaster risk reduction in 
urban kampong settlements can be further improved. 

6 Geotechnical Engineering (GT) 

6.1 GT-058 Additional lateral soil pressure on soil due to the vehicle at a constant 
speed 
Iman Handiman1, I Wayan Rendana2, Anisa Maria Hidayanti2, I Ketut Sudarsana2 
1Departement of Civil Engineering Faculty of Engineering, Siliwangi University 
2Departement of Civil Engineering Faculty of Engineering, Udayana University 
 
Abstract. On roads that cross the slope is often required evaluation of the need 
for retaining slope construction (road). In the design of the construction, one of 
the main factors that must be known is the amount of horizontal ground pressure 
that occurs. The amount of ground pressure consists of the ground pressure itself 
and the pressure due to other loads such as vehicles passing on it. The horizontal 
pressure due to constant and stationary loads is different from the horizontal 
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pressure due to a running vehicle. This study was conducted to determine how 
the additional influence of horizontal pressure that occurs due to the vehicle 
through on it. A model (vehicle) is simulated to move at a constant speed along a 
sensor-Fed trajectory at a predetermined position. Instrumentation results show 
that the additional pressure that occurs in the form of pressure bubbles similar 
to the pressure due to stationary and constant vertical loads. Test results for low-
speed loads below 10 km/hrs showed the greatest horizontal pressure that 
occurs at a depth of 0.5 m and a distance of 0.5 m from the instrumentation. 
Comparison using the boussinesq equation using the same load, shows that the 
maximum horizontal pressure that occurs is still relatively smaller than the 
additional lateral pressure due to static load. 

6.2 GT-061 Liquefaction severity assessment for Anutapura Medical Center area of 
Palu-Indonesia 
Minson Simatupang1, Romy Suryaningrat Edwin1, Sulha1 
1Department of Civil Engineering, University of Halu Oleo, Kampus Baru 
Anduonohu, Kendari 93232, Indonesia 

 
Abstract. A liquefaction hazard assessment for a particular location is important 
to reduce disasters that may occur in the future. The liquefaction severity 
assessment for the Anutapura Medical Centre region of Palu-Indonesia was 
carried out on various pairs between peak ground surface acceleration and 
earthquake magnitude. It was conducted by first determining the factor of safety 
for each existing soil layer and applying the formulation prepared by Iwasaki to 
measure Liquefaction Potential for the entire soil column. The possible severity 
of liquefaction at these locations was compared based on the limits set by the 
respective theories of Iwasaki and Papathanassiou. The results showed that the 
Anutapura Medical Centre location was very susceptible to liquefaction events 
with a very high potential level of ground surface damage based on the Iwasaki 
boundary line. The above-mentioned severity by Papathanassiou limits ranges 
from high to very high. 


