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Stability evaluation of Sermo dam, Yogyakarta, using two components
acceleration time histories causes by Java subduction earthquake
scenarios (Conference Paper) (Open Access)

,   

Civil Engineering Department, Diponegoro University, Semarang, 50275, Indonesia

Abstract
Dam assessment under a specific earthquake event is one of the most important approaches to dam evaluation. The
assessments are usually performed by running two different models of seismic loads: spectral acceleration and
acceleration time histories. The first model is implemented using seismic load information developed from a national
code. The second approach is implemented using earthquake scenarios by conducting acceleration time histories. The
National Center for Earthquake Studies 2017 suggested that a shallow crustal fault and subduction are the two most
dangerous seismic sources of Yogyakarta Province. This paper presents an evaluation of Sermo dam in terms of dam
displacement and peak ground acceleration (PGA) under the Java subduction source earthquake scenarios. The
evaluation was performed by conducting twocomponent (north-south and east-west directions) acceleration time
histories from Java subduction seismic sources. Due to incomplete data, all acceleration time histories used in this
study were collected and modified from worldwide earthquake data bases. Based on the average displacement and
PGA values it can be predicted that Sermo dam is strong enough to resist an earthquake with a maximum magnitude
of 8.4 Mw and minimum epicentre distance of approximately 160 Km caused by the Java subduction source. © The
Authors, published by EDP Sciences, 2018.
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Strength development of cement-treated sand 
using different cement types cured at different 
temperatures 

Lanh Si Ho1,2, Kenichiro Nakarai2,*, Kenta Eguchi2, Takashi Sasaki3, and Minoru Morioka3 

1Geotechnical Engineering and Artificial Intelligence research group (GEOAI), University of 
Transport Technology, 54 Trieu Khuc, Thanh Xuan, Hanoi, Vietnam  

2Hiroshima University, Department of Civil and Environmental Engineering, Graduate School of 
Engineering, 1-4-1, Kagamiyama, Higashi-Hiroshima, Hiroshima 739-527, Japan 
3Denka Co., Ltd., Cement & Special Cement Additives Research Dept., Omi Plant, 2209 Oaza Omi, 
Itoigawa, Niigata 949-0393, Japan  

Abstract. This study aimed to investigate the strength development of 
cement-treated sand using different cement types: ordinary Portland 
cement (OPC), high early strength Portland cement (HPC), and moderate 
heat Portland cement (MPC) cured at different temperatures. The cement-
treated sand specimens were prepared with 8% of cement content and 
cured under sealed conditions at 20οC and 40οC, and mortar specimens 
were also prepared for reference. The results showed that the compressive 
strength of cement-treated sand increased in order of MPC, OPC, and HPC 
under high curing temperatures. It was interesting that the compressive 
strength of the specimens using HPC was much larger than that of the 
specimen using OPC and MPC under 20οC due to the larger amount of 
chemically bound water. Additionally, it was revealed that under high 
curing temperatures, the pozzolanic reaction was accelerated in the 
cement-treated sand; this may be caused by the high proportions of sand in 
the mixtures. 
Keywords: Cement-Treated Sand, Compressive Strength, Cement Types, 
Curing Temperatures, Cement Hydration, Pozzolanic Reaction. 

1 Introduction  
Cement-treated soils have been applied popularly for soft soil improvement, especially for 
the deep mixing method. It is known that the compressive strength of cement-treated soils 
is considered an important indicator to characterize soil behavior [1-3]. The strength 
development of cement-treated soils is governed by many factors such as conditions of soil, 
mixing, and curing [4]. In terms of curing conditions, the curing temperature is an 
important factor that affects the strength development of cement-treated sand. With regards 
to the deep mixing method, large columns of cement-treated soils are usually used. A 
previous study on the temperature history of field deep mixing columns revealed that the 
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BIM adoption towards the sustainability of 
construction industry in Indonesia 

1School of Engineering and Physical Science, University of Birmingham, Birmingham, United 
Kingdom 
2 Department of Civil Engineering, Faculty of Engineering, Universitas Negeri Malang, Malang, 
Indonesia 
3 School of Chemical and Process Engineering, University of Leeds, Leeds, United Kingdom 

Abstract. The Architecture, Engineering and Construction (AEC) 
industry is known as one of the prominent sectors contributing to economic 
stability in Indonesia. On the other hand, this sector is also responsible for 
significant environmental impact in the country. Building Information 
Modelling (BIM) is a key innovative technology enabling advanced 
management within the construction and civil engineering industries and 
facilitating improvements in sustainability and asset management across 
the globe. BIM enables the achievement of three sustainable dimensions 
which are known as Triple Bottom Line (TBL). However, to enable the 
construction industry in Indonesia to expand and adopt this new 
engineering technology, the scarcity of the experts in BIM remains a 
barrier to initiate the migration from traditional management to BIM. From 
40 respondents who participated in this study, only 2 respondents had 
competence in BIM. However, the awareness rate of Indonesian engineers 
about BIM is actually quite good with 67.5% of respondents having 
recognised BIM, although mostly with limited or basic knowledge. This 
research also defines BIM’s impact to sustainability aspects in 
construction.   

1 Introduction  
According to the latest international financial research, Indonesia is one of the few 
developing countries in Asia with good economic stability [1] [2] [3]. To sustain the 
economic situation in Indonesia, the Architecture, Engineering and Construction (AEC) 
industry highly contributes as a prominent sector [4] [5]. Construction, as part of the AEC 
industry, provides infrastructure to boost national economic activities and provides 
employment for various skills and education graduates [4].  

The development within the construction industry needs to focus on the maintenance of 
environmental sustainability. The construction industry is responsible for 30% of the global 
greenhouse gas (GHG) emission, 40% of global energy consumption, and 40% of all solid 
waste [6] [7] [8] [9]. The whole construction project life cycle – stages of building 
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One-way translational magnetic mass damper 
model for structural response control against 
dynamic loadings 

 

1Civil Engineering Technology Department, Faculty of Civil Engineering Technology, Universiti 
Malaysia Perlis (UniMAP), 02100 Sg. Chuchuh, Padang Besar, Perlis, Malaysia. 
2Engineering Seismology & Earthquake Engineering Reaserch (e-SEER), Institute of Noise & 
Vibration, Universiti Teknologi Malaysia, UTM, 81310 Skudai, Johor, malaysia. 
3Civil Engineering Programme, Faculty of Engineering, UMS, 88899 Kota Kinabalu, Sabah, 
Malaysia. 
4Department of Civil Engineering, School of Engineering & Technology, University College of 
Technology Sibu, 96000 Sibu, Sarawak, Malaysia. 

Abstract. Structural responses should be reduced to minimize the 
consequent structural damage caused by dynamic excitation. The one-way 
translational magnetic mass damper model is developed as a new type of 
damper for the purpose of structural response control. The damper utilizes 
the concept of repulsive force between magnets with same poles to create a 
magnetic force to stabilize or bring the structure back to its original position. 
The dynamic performance of the structure was tested using a harmonic 
shaking table. In this study, the three parameters used are excitation speeds: 
2.5V (low), 6.0V (medium) and 8.5V (high); strength of magnets: weak 
(N35), medium (N45) and strong (N52); and the mass in the damper: 40 g, 
101 g and 162 g. The correlations of the parameters towards the structural 
displacement are verified in the testing. The displacement is highly reduced 
up to 100% at the first level and 85.2% at the fifth level. The most optimum 
structural response control was attained when a strong magnetic strength and 
mass of 162 g are used. When tested with three excitation speeds; 2.5V, 6.0V 
and 8.5V, the damper with this setting provides the optimum damping effect 
towards the structure in terms of displacement.  

1 Introduction 
Dynamic loading is an external force exerted in certain amounts on a structure upholding 
them. The occurrence of dynamic loading or synonymously known as dynamic excitation  
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Analytical study on creep shear failures of RC 
slender beams without web reinforcement 
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2Department of Civil Engineering, Universitas Sebelas Maret, Surakarta, Indonesia 
3Department of Civil Engineering, Tokyo Institute of Technology, Tokyo, Japan 
4Department of Urban Innovation, Yokohama National University, Yokohama, Japan 

Abstract. Sustained load problems, which can cause excessive 
deformation and severe damage to concrete structures, have been 
considered in current worldwide design codes by applying reduction 
factors on the compressive and tensile strength of concrete. A reduction 
factor in the shear design may also be required due to the decrease of 
shear-transfer action corresponding to the increases of the shear cracks 
opening. However, only a few studies are examining the effect of creep on 
shear performance of concrete structures, and the results are still 
inconclusive. As a complement to the previous experimental works, this 
study aims to investigate the effect of loading rate on the shear capacity of 
RC slender beams by non-linear finite element (FE) analysis. A space-
averaged constitutive model with fixed multi-directional cracks was 
employed in the simulation of diagonal shear failure. The present study 
analytically examines the time-dependent effects on the beams under 
different loading rates until the delayed failure and compares the results 
with the previous experimental ones. 

1 Introduction 
Sustained load, which is practically experienced by every single structure, has received 
much attention in recent decades due to its severe effects. Depending on the duration of the 
sustained load and load intensity, nonlinear creep strain and micro-cracks can be potentially 
developed causing damage to the internal structure and reduction of concrete uniaxial 
compressive strength [1-4]. On the other hand, the basic creep created in tension is much 
lower than that of creating in compression; hence it is usually ignored in design [5]. In 
reinforced concrete (RC) structures, excessive deformation problems due to sustained load 
appear to be more dominant than direct reduction in bending capacity [6,7]. Plastic 
deformation was reported as being several times larger than the elastic deformation [8,9]. 
The existing cracks become wider under long-term loading [10] and make structures more 
vulnerable to aggressive environmental attacks.  

Although many researchers on sustained load have been reported over the last decades, 
only some of them examined the effects on shear performance of RC structures. Time-
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