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Abstract. Response of reinforced concrete structures subjected to blast load of high intensity
and short duration is difficult to analyze. P-I (pressure-impulse) curves are one of the
approaches for describing structural response against blast load. Design codes also suggest
preparing P-I curves based on SDOF for obtaining structural response subjected to blast. Blast
load excites higher modes of vibrations. The SDOF analysis does not cover the higher modes
effect, The structural dynamic response of RC flexure members under a varying range of
explosion scenarios was predicted by carrying out investigations. The linear clastic beam with
variable boundary conditions was analyzed using the Modal superposition method based upon
Euler-Bemoulli, Rayleigh, Shear, and Timoshenko theories. For various ranges of the blast,
Iso-damage (P-I) curves, including the effect of higher modes, were generated, and the types of
failure were established. These iso-damage curves differ significantly from those obtained
using the SDOF concept for the case of blast in the dynamic and impulsive regime. In the case
of near blast, understandably higher modes (both flexure and shear) play a significant role. The
present study suggests that the Timoshenko formulation yields an accurate response
irrespective of the Flexibility of the structure.

1. Introduction

Problems of the blast have been of great concern for designers in the past few decades. Mainly
structures experience blast loads due to terrorist activities, military actions, or accidental explosions.
Destruction of a structure resulting from a blast causes severe loss of life and property as blast
pressure waves have dynamic nature[1]. Reinforced concrete flexural members can fail in a variety of
mechanisms. Experiments [2]-{4] indicate that the reinforced concrete flexural member subjected to
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Abstract. Over the years, the availability of natural construction material has been critical.
Plastic has been taken into for of natural 2 however, the
result is not satisfying. Furthermore, some cementitious materials are also proposed for the
artificial aggregate due to its mineral, but the production process is high energy consumption.
The idea of combining plastic and cementitious material in terms of polyethylene terephthalate
(PET) and diatomaceous carth soil (DE) is proposed in this paper. Henceforth, the artificial
aggregate is named as PETOM (PET and DE) and DIAHPET (PET, HDPE, and DE). Molten
blending for both PET and DE with various proportion at 325°C has resulted in new type of
artificial aggregate with gross surface c;pmallv DIAHPET. Further investigation using
Scanning Electron Mi (S!-M) the i i
serves more pores, but DIAHP)
PETOM and DIAHPET is 1.31-1.46 grem’ and 1 3 3, respectively. The density
value directs to the lightweight aggregate category with the hig}mi value of 843 kg/m’. The
highest compmsm strength of PETOM and DIAHPET aggregate gained is 9 MPa and 7 MPa.
. These plastic-based agg are feasible for coarse aggregate of lightweight

concrete.

1. Introduction

Scarcity of material composition of concrete such as aggregate and cement has been identified in some
countries. The of not exploiting and dredging the natural leads to many efforts of
g waste material as the substitute for concrete material composition so that the preservation of the
ecosystem can be sustainable [1]. Understanding that concrete primarily consists of cement, coarse
aggregalc hnu aggregate :md water, some approaches done in concr;h. en, ncenng haw been widely
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Abstract. One of the main strategies to reduce environmental impact of the concrete industry is
to recycle/reuse waste materials. However, one of the unknown aspects of recycled aggregate

is their ility in harsh . This study presents research work on the
mechanical and durability properties of concrete incorporating recycled aggregate. Recycled
aggregate was made by crushing the demolished concrete from a building site in Erbil. Six types
of concrete mixtures were tested: concrete made entirely with natural aggregate as control
concrete, and five types of concrete made with natural fine and recycled coarse aggregate (20%,
40%, 60%, 80%, and 100% replacement of coarse recycled aggregate). Superplasticizer was used
to reduce water/cement ratio. Two tests were purforrmd |mludmg compressive strengths test
and clectrical resistivity test under chlorid which indirectly
measures corrosion rate of concrete. The results show that l.ludnull resistivity decreases with
increasing incorporation level of RCA. Regarding corrosion tests, the ER of 100%RCA concrete
was about 57% of the corresponding ER of the control specimen. However, 49% reduction for
control specimen and a 42.29% reduction for 100% RCA concrete under natural chloride attack.
In addition, the chloride attack does not affect the compressive strength of recycled aggregate
concrete.

1. Introduction

As sustainability matter, reusing of wasted materials in the construction industry is more crucial
nowadays. The advantage of reusing demolished concrete comprises less pollution, limiting landfill
space, and reserving natural aggregate resources. The concrete's strength and electrical resistivity are
affected by the contents of the concrete, especially coarse and fine aggregates that make up most of the
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Abstract. This paper sought to explore the possibility of getting good pavement material from
marine clay stabilized with cement and lime. Various tests and analyses were carried out to
examine the effects of cement and lime on clay soil. These tests were repeated at intervals.
Firstly, by carrying out the tests on the natural disturbed soil, then at intervals, with the addition
of the admixture (cement and lime) at 1.5¢ %, 3.0%, 3.5%, and 4.0%. With an
increase of admixtures; the plasticity index decreased, lincar shrinkage decreased, and there
was a decrease in volume change. Similarly, there was an increase in the MDD and a
corresponding decrease in the OMC. The CBR values increased, and there was an increase in
the UCS values. The results obtained showed significant improvement in the natural soil.
Though cement-lime stabilization of marine clay may not always be an economical option
compared to lateritic soil, a strong case can be made for its economic viability considering
haulage distance of the next best alternative and the type of soil which is commonly available
at the construction site. This alternative also satisfics the concern of the adverse environmental
concem raised by the uncontrolled excavation of lateritic soil.

1. Introduction
With the increasing demand for road transportation in Nigeria, there has been a consequent increase in
the supply of same; ion of new ali and rehabilitation of failed p: . These
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Abstract. This article analyzes the status of compliance with “Resolucion 0549 de 20157, which
regulates the parameters of sustainable construction in buildings from Colombia, in terms of
energy and water i i with these guidel is in line with the sustainable
development goals set out in the 2030 agenda, specifically with SDGs 11, 12 and 13. Thus, the
which have been in line with the certifications that exist
, is envisioned. The analysis of buildings with sustainable
construction certificates is carried out to verify their ds with the i
in the Colombian regulations. Finally, a contrast is presented between the expectations set forth
in the percentage of water and energy savings indicated by the government and the actual values
ecuted. The results show that, the new projects that have been certified as sustainable
buildings, more than 50% comply with the minimum percentages of reduction in water and
energy consumption.

1. Introduction

The primary purpose of a building is to improve people’s quality of life. According to CONPES 3919
[1], a sustainable building is a broad concept that encompasses the rational use of natural resources and
offers its users spaces that have a positive impact on their health. happiness, and wellbeing; through rich
and healthy environments that respect the environment, ecosystems, and biodiversity. These buildings
must he enited tn the variahilitv and conditions af the climatic zane in their oeneranhic location® enerov
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Abstract. Wave in deck (WID) phenomenon of a wave hitting on the topside for fixed jacket
platforms at shallow water condition has been reported as a notable risk to the workability and
reliability of these structures. When hydrocarbon from the seabed is extracted for an extended
period of time, there might be a reduction in pressure, which allows subsidence to happen. A
platform experiencing subsidence promotes the decrease in air gaps, which eventually allows the
waves to attack the bottom decks. The impact of the WID generates additional loads to the
structure and therefore increases the values of the moment arms. Higher moment arms trigger
instability in terms of overturning, which eventually decreases the reserve strength ratio (RSR)
values of the structure. The mechanics of WIDs, however, are still not well understood and have
not been fully incorporated into the design codes and standards. Therefore, there is a need to
revisit the current design codes and standards for platform design optimization. This paper aims at
evaluating the effect of RSR values due to WID on four-legged jacket platforms in Malaysia. Base
shear values with regards to calibration and modi ions of wave istics are obtained by

cal y, pushover analysis was conducted to retrieve the RSR.
The effects of the contributing factors, namely wave height, wave period, and water depth with
regards to the RSR and base shear values, are expected to be analyzed and thoroughly discussed.
The work illustrated in this paper is important in optimizing the design life of the existing and
aging offshore structures. Outcomes of this rescarch arc expected to provide an additional
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Abstract. Earthquakes arc unpredictable natural disasters that need to be taken into serious
consideration in the design criteria of offshore platforms, particularly in regions of high
seismicity. The Indonesia Archipelago is characterized by extensive zones of seismic activity
where large carthquakes can be extremely dangerous to the safety and reliable performance of
offshore platforms. Tsunamis gencrated by the larger carthquakes in the region present an
additional extreme danger to offshore oil production and need to be assessed and considered in
the design criteria of offshore platforms.

1. Offshore platforms; design loads and forces

Proper sitting and design of an offshore oil platform must take into consideration all the environmental
criteria and all available and ! | data. Such includes: storm
wave heights and wave periods; storm wind speeds and gust conditions; tides: swells; ocean bottom
scouring or slides; currents; icing conditions; ecarthquakes, etc. The most important design
considerations for an offshore oil platform are the storm wind and the storm wave loading the structure
will be subjected to during its service life [1,2].

2. Tsunamis; causes, nature, and damages
Tsunamis are long water waves (with wave periods of 5 to 60 min., or even longer) generated
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Abstract. This work presents an casy method for barchan dunes automatic extraction from
multispectral satellite data. The proposed method based on unsupervised classifications of
commonly used bands for sand duncs mapping in literature. First, the collected data were
atmospherically and spatially enhanced. Morcover, cach selected band (band ratio or redness
index or crust index) were filtered using low-pass (3x3) filter and transformed with original
image (non-filtered) by using principal component analysis (PCA). Additionally, the
classifications were achieved for cach selected band by using three different algorithms (K-
means, Expectation Maximization (EM), and IsoData) afier data transformation. Eventually,
the obtained maps were segmented and compared with natural colour image. The results
indicate that unsupervised classification of crust index cted band, which achieved by
IsoData algorithm, presents high performance for barchan dunes detection.

1. Introduction
Studying dunes activity contributes to the sand ion and th

Ancartification nhanamanan 1121 Thair etidy can alen nravida indicae ahant climate avalution 1471

W Pengangkatan Peg..pdf A m Pengangkatan Peg...pdf A @ Buku Nikah.pdf ~ @ combinepdf.pdf ~ @  combinepdf (1).pdf ~ Show all X

e.ca3a ~esaw jiNe

- 29°C al
R o B8 Q search L

JAPAN
LINK: https://iopscience.iop.org/article/10.1088/1755-1315/419/1/012021/pdf

© (2) WhatsApp X | <% Menu Administrasi Siste X | 1P IOP Conference Series: ¢ X  10P Open Access proceedin. X~ $§ Dashboard PAKUnhas X | @ artikel-1684117532-AF X | + v, = o X

&
X
»
=
=)

(¢ @ iopscience.iop.org/article/10.1088/1755-1315/419/1/012021/pdf
Open Access proceedings Journal of Physics: Conference series 100% + (H]

ICCEE 2019 IOP Publishing
10P Conf. Series: Earth and Environmental Science 419 (2020) 012021 doi:10.1088/1755-1315/419/1/012021

Utilization of geospatial information for recovery and
rehabilitation from the northern Kyushu heavy rainfall
disaster in July 2017

N Kameyama', Y Mitani', H Taniguchi' and Y Okajima'

'Department of Civil Engineering, Graduate School of Engineering, Kyushu, Japan
University, 744 Motooka, Nishi-ku, Fukuoka 819-0395, Japan

E-mail: kameyama.naoki.660@s.kyushu-u.ac.jp

Abstract. Unexpected torrential rains have occurred recently due to global warming. There is
“limits of public help” in such a disaster. Therefore help” and “mutual help” become
more important to protect lives. Improving these helps enhances disaster resilience. The
purpose of this research is to propose mitiatives utilizing geospatial information in recovery
and rehabilitation phases and to indicate the effects of using geospatial information in the
initiatives. The initiatives have conducted for rehabilitation in Toho village, which was
damaged by the Northern Kyushu Heavy Rainfall Disaster in July 2017. One initiative is
formulating a rehabilitation plan. Meetings are held to reflect residents' opinions to the plan;
using the map is useful to collect and share the opinions. Residents could discuss concrete
future visions by using a map, and the rehabilitation plan reflected the opinions of residents
could be published. The other initiative is Risk Communication. Many kinds of geospatial
information are collected in it, and the Risk Map is published. The map shows the dangerous
places and evacuation sites, and residents could understand their location, then the map
enhanced disaster resilience.
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Abstract. The automated classification of ambient air pollutants is an important task in air
pollution hazards assessment and life quality research. Faced with various classification
algorithms, environmental scientists should select the most appropriate method according to their
requirements and data availability. This study describes several types of Decision Tree
algorithms for finding the inter-correlation between dominant air pollution index (API) for PM10
percentile values and four other air pollutants such as Sulphur Dioxide (SOz), Ozone (Os3),
Nitrogen Dioxide (NO;) and Carbon monoxide (CO), in addition to two other meteorological
parameters: ambient temperature and humidity, using 22 months records of active air monitoring
station in Penang island (northern Malaysia). Classification analysis for the PM10 API was then
performed using non-linear Decision Trees within the R programming environment including:
Boosted C5.0, Random Forest, PART, and Naive Bayes tree (NBtree). This is in addition to rpart
and tree algorithms, which were used to plot the i trees. The classi
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Appraisal of Indoor Microbial Pollutants at University
Research Labs and Offices under Mediterranean Climate
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Abstract. Bacteriaand fungi grow indoors when sufficient moisture is available. This study aims
to determing the total viable bacterial count and fungi levels and to compare these levels among
wvarious science teaching laboratories and staff offices in Gaza city universities. A cross-sectional
prospeetive study was conducted, sixty-five (65) air samples were collected from three local
universitics using Air Sampler. Auto Ranging Multimeter was used to record humidity and
temperature. Air samples with counts of bacteria or fungi more than 500 Colony forming units
“CFU"/m® were considered polluted according ta the world health organization (WHO)
standards. Among the 65 samples from the three universities, 48 sample (73.8%) had more than
500 colonies/00L. In term of fungal concentration, nine samples (13.8%) exceeded the WHO
standards of 500 CFU/m". The highest percentage of bacterial load in air samples at the three
universities (more than 500 CFU/m’) was at IUG with 80.8% due to its old existence, more labs
and lab activities. The lowest was at AQU with 61.5% due 1o less lab and lab activities. The
highest percentage of fungal load in air samples at the three universities also were at IUG with
19.2 % and the lowest was at AQU with 7.7%.
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Impact Assessment of Traffic Emission on the Respiratory
System of Non-Smoking Traffic Policemen in Palestine
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Abstract. This study was carried out to investigate the cffects of prolonged exposure of non-
smoking traffic police men to vehicular emission within the northemn Gaza Governorate-
Palestine. Samples of atmospheric pollutants such as PMyg, CO and CO; were collected
alongside respiratory data involving lung function, chest and respiratory status and direct
physical examination. This was done in order to understand the level of association between
respiratory status such as effect on breathing, upper respiratory tract irritation, frequent cough
irritation. Chi-square statistical techniques and descriptive statistics were applied in the
. The result shows that there is a strong association between air pollution and respiratory
disease with a p-value 0.027 at significance of alfa 0.05. The statistical result shows that about
20 non-smoking traffic policemen have upper respiratory tract infection, 15 with frequent cough
symptom, 6 with shortness of breathing and 25 with eye irritation. This study is an indication
that vehicular emission within the study area is a primary source of pollution that possesses a
risk in exposing non-smoking policemen to series of respiratory diseases. Government agencies
and other stakeholders should provide preventive measures in cither reducing the number,
concentration and sizes of pollutants emitted o provide protective measures to reduce the level
of exvosure of traffic policemen and other habitants.
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Effects of Mineral Admixtures on Pore Structure and
Compressive Strength of Mortar Contaminated Chloride
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Abstract. This study cvaluates the mechanical propertics of performance fly ash, silica fume,
metakaolin and blast furnace slag mortars due to d chloride. The compressi

strength and pore structures at water-to-binder ratios of 0.4, 0.5 and 0.6 are investigated. The
result, in general, showed mineral admixtures mortar contaminated chloride improved
compressive strength and porosity but different rates depending on their binder type.

1. Introduction
The pore structure of concrete includes air voids, capillary pores, and gel pores. As one of the
important characteristics of concrete materials, pore structure possesses an important role determining
its hani di and issi h istics [1, 2]. Pore structure parameters such as
porosity, pore size distribution and so on are progressively employed to evaluate permeability, frost
resistance, carbonation resistance and physical strength of concrete [3-5].

In order to improve the performance of concrete capable of with ding serious envi
conditions, mineral admixture including industrial by-products such as blast-furnace slag, fly ash and
silica fume are commonly used in combination with OPC in concrete for many applications because
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The Effect of Binder Types of Strengthening Panel for Shear
Strengthening Reinforced Concrete Beams
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Abstrac. This paper presents the shear behavior, crack patterns, and failure modes of reinforced
concrete beams strengthened with geopolymer and Portland cement mortar panels. The
specimens were prepared in the form of geopolymer and Portland cement mortar panels with a
size of 300 mm x 700 mm, cach consisting of 4 picces. The reinforced concrete beams specimen
were produced with dimension of 150 mm x 300 mm x 2300 mm and static monotonic loading
test was carried out. To ensure the strength of the geopolymer and concrete used is in based on
the target, a compressive strength test is carried out at the age of 28 days, with 3 samples cach.
According to the results of the loading test of reinforced concrete beams, the maximum load on
the beam strengthed with geopolymer and Portland cement mortar panels increased by 34.98%
and 29.54%, respectively. compared to the control beam. The addition of panels to reinforced
concrete beams causes it’s behavior to change, becoming more ductile. This also has an impact
on the crack patterns and failure modes. CB beams experience shear failure, which is indicated
by the appearance of diagonal cracks along the shear area to the point of loading, whereas mortar
panel reinforced beams experience flexural failure.

Keywords: Mortar Pancls, G

1. Introduction

In civil engineering, the term strengthening is known as a method of increasing the capacity
of el for loads. S hening of the structured elements are used in both new
and old structures. Strengthening in new structures, was applied when a design failure occurs,
or quality is not achieved during construction. While in the old structure, strengthening was
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Evaluating the Non-Erodible Cement-Bentonite Barrier
Material Samples via Hole Erosion Test Apparatus
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Abstract. Because of the damage that dams, levees, and other water-retaining structures cause,
their failure has long been a source of concem. Despite the limitations of the testing apparatus.
(c.g., HET) used to study barrier material crodibility, they arc still widely used. In previous
studies, there was very little discussion of the hydraulic parameters (e.g., fluid pressure, flow
rate, etc.) obtained from the HET test, particularly how they relate to the varying eroded hole.
Therefore, the purpose of this paper was to look into that aspect of the relationship as well as
the practical aspects of the HET apparatus that must be considered. Fluctuations in pressure
and flow rate data collected during testing were the primary issue discovered. The noise from
the pump machinery caused the data collected to fluctuate within a specific range, but the
fluctuations were controlled and consistent. Throughout the test, the pressure recorded
fluctuated + 10 kPa below the target pressure, while the flow rate fluctuated approximately 0.3
L/min. The test was dona h-surfaced, unifc dia hole; however, this is
not always the case for holes in eroded samples. The non-uniform surface can affect the

Frictinn hahuasn the. ssnded cuefaca and the amdina fluid__shich.in o, sffacts. the. ansconna



https://iopscience.iop.org/article/10.1088/1755-1315/1117/1/012017/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/1117/1/012020/pdf

JAPAN
LINK: https://iopscience.iop.org/article/10.1088/1755-1315/1117/1/012044/pdf

© (1) WhatsApp X # Menu Administrasi Sistem Penil X | 10p IOP Conference Series: Earthar X 10@ pdf X % Dashboard PAK Unhas X |+ v = a X

C @ iopscience.iop.org/article/10.1088/1755-1315/1117/1/012044/pdf © % »0OM :
100% + (=]

4th International Conference on Civil and Environmental Engincering 10P Publishing
10P Conf. Scries: Earth and Environmental Scicnce 1117 (2022) 012044 doi:10.1088/1755-1315/1117/1/012044

Analysis of hydrochemical parameters and dissolved zinc
interaction by using PHREEQC simulation
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Abstract: Zinc is frequently reacting with inorganic specics in water to form zinc specics.
Thus, the chemical speciation of Zinc in the aquatic environment has become a significant
concern nowadays due to its adverse effect on humans and its potential toxicity in the water
system. In this study, to investigate the interaction between dissolved zinc and hydro-chemical
factors and to estimate the Zn speciation form, samples of river water were collected spatially
from the Umeda River mainstream and tributaries in different scasons for one year. The
hydrochemistry and dissolved zine pollution characteristics of the samples were analyzed. Zn
speciation was assessed by PHREEQC simulation. The result show that the main form of Zn
speciation was Zinc frec ion (Zn™') in all scasons. However, in summer and spring scason, the
ZnCO; and ZnOH' concentration was higher than the other season. These speciation form may
be attributed to the activities around the river in different season according to the similarities
in downstream and upstream arcas by the hierarchical cluster analysis result.

1. Introduction

The concentration of Zinc in rivers is essential for the aquatic organism. However, the excess zinc

concentration can also cause toxicity to the aquatic environment. This concentration may originate from

natural sources or human activities [1]. Based on the toxicity in aquatic environment, the Ministry of
the G of Japan the En Quality Standards (EQS) relating
to water pollution for total zinc concentration should be below 0.03 mg/L in 2003.
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Concrete Pile Defect Identification: Insights from Cross-Hole
Sonic Logging and High Strain Dynamic Pile Test
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Abstract. This paper aims to identify the types of defects, location of defects, size of defects,
and capacity of five concrete piles using a High strain dynamic pile test and Cross-hole sonic
logging test. In this study, Cross-Hole Sonic Logging method (CSL) is a potent quality-control
tool that exclusively detects much smaller flaws with high accuracy with utilizing velocity and
first arrival time (FAT) from ultrasonic waves to find out the integrity of the drill shaft. From
CSL test, the bearing capacity needs to be calculated manually using a waterfall diagram and
soil profile. Moreover, the high strain dynamic pile test is used to identify integrity and bearing
capacity of concrete pile via resistance analysis down to the pile and split of the base to shaft
resistance when only pile head measurements are taken then using Case Method and CAPWAP
analysis. Through this analysis, the bearing capacity can be interpreted: the Belta (damage
factor) is applied to estimate location and size of the defect in the concrete pile. Based on the
result of CLS test for three concrete piles, P01, P04, and P10, indicated that PO1 and P04 are
“Good” pile integrity with the bearing capacity of 4583kN and 6600kN, while P10 showed as
“Potential defect at depth 9.25m to 10.25m” of pile integrity with bearing capacity of 6600kN.
Furthermore, High strain dynamic pile test of two concrete piles, P2E and P2P, showed that the
intepritv catesorv is “Ok” with hearine canacitv 9896kN
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e displacements. The formulation is made by considering

the in-plane strain and kinetic energies, and a frequency equation is derived by the standard finite

element procedure. In numerical examples, square and rectangular plates are supported at the four

corner supports and at an additional central support. Accuracy of the solution is established by

convergence tests and comparison with existing results for plates with uniform boundary conditions
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KATA PENGANTAR

Puji dan syukur kehadirat Tuhan Yang Maha Esa atas segala rahmat dan karunia-Nya
sehingga Prosiding “Simposium Nasional Teknologi Infrastruktur (SNTI) Abad 21” ini
berhasil diterbitkan. Prosiding ini merupakan kumpulan makalah pada Simposium Nasional

Teknologi Infrastruktur (SNTI) yang diselenggarakan pada tanggal 25-26 Januari 2021.

Seiring berkembangnya pembangunan infrastruktur Indonesia, tujuan seminar ini adalah
sebagai media diskusi juga untuk meningkatkan kontribusi para akademisi dan profesional
dalam pengembangan teknologi infrastruktur yang terintegrasi, berdayaguna, dan
berwawasan lingkungan. Terdapat banyak sumber bencana yang mengancam berbagai
wilayah Indonesia sehingga upaya mitigasi dan pemulihan pasca bencana melalui
pengembangan sistem dan infrastruktur adalah hal sensial yang perlu dilakukan dengan

didukung pengetahuan teknologi yang holistik dan mudah diterapkan.

“Simposium Nasional Teknologi Infrastruktur (SNTI) Abad 217, mengajak kalangan untuk
berbagi pengetahuan tentang ide, temuan, capaian, dan inovasi teknologi infrastruktur yang
bermanfaat untuk mencapai kesejahteraan dan ketahanan bencana masyarakat
Indonesia. Dalam hal ini, akademisi, praktisi, dan industri dalam bidang Teknik Sipil dan

Lingkungan memiliki peran untuk menyelesaikan permasalahan tersebut.

Terima kasih kami sampaikan kepada semua penulis yang telah menyumbangkan
makalahnya dalam prosiding ini. Terima kasih pula kami sampaikan kepada seluruh dosen
dan mahasiswa Departemen Teknik Sipil dan Lingkungan, Fakultas Teknik, Universitas
Gadjah Mada yang telah terlibat dalam perencanaan dan penyelengaraan seminar serta telah
bekerja keras dalam pembuatan prosiding ini, baik dari segi naskah maupun tampilan yang
disajikan secara apik. Kami mengucapkan mohon maaf bila terdapat kekeliruan dalam
penerbitan prosiding ini. Kami berharap, seminar dan prosiding ini dapat berguna dan
memberikan manfaat bagi banyak pihak, baik untuk sekarang maupun waktu yang akan

datang.

Yogyakarta, Januari 2021

Ketua Panitia
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Perilaku Mekanik dan Ketahanan Beton Berbahan Pasir Slag Nikel dan Fly Ash

T. Priono”, R. Irmawaty, Fakhruddin
Departemen Teknik Sipil, Universitas Hasanuddin, Makassar, INDONESIA
*Corresponding author: d11116012teguh@gmail.com

INTISARI

Isu pemanasan global dan lingkungan menjadi tujuan utama untuk membatasi penggunaan semen maupun agregat alam dalam
produksi mortar dan beton, sehingga dibutuhkan material yang ramah lingkungan sebagai gantinya. Salah satu material yang
diusulkan adalah penggunaan fly ash sebagai pengganti sebagian semen dan pasir slag sebagai agregat halus. Tujuan dari
penelitian ini untuk mengkaji penggunaan pasir slag nikel dan fly ash sebagai material subtitusi terhadap perilaku mekanik
beton dan mengevaluasi ketahanan beton terhadap penetrasi klorida dengan metode sorptiviti. Metode yang digunakan adalah
eksperimental murni dengan variasi pada persentasi penggunaan pasir slag nikel dan fly ash dengan faktor air semen (FAS)
25% dan 45%. Pengujian yang dilakukan berupa pengujian mekanik (kuat tekan dan modulus elastisitas, kuat tarik belah, kuat
lentur), serta pengujian sorptiviti beton. Diperoleh hasil yang menunjukkan bahwa kekuatan mekanik beton tertinggi dari
variasi OPC-GNS50 pada kedua variasi FAS (25% dan 45%). Hal ini membuktikan bahwa penggunaan parsial pasir slag dan
variasi penambahan fIy ash berkontribusi pada peningkatan kekuatan beton. Pengujian sorptiviti memberikan hasil yang
relevan dengan kuat tekan, dimana beton OPC-GNS50 memiliki ketahanan yang baik terhadap penetrasi klorida.

Kata kunci: Slag Nikel, Fly Ash, Perilaku Mekanik, Sorptiviti.

1 PENDAHULUAN

Bahan bangunan yang terbentuk dari campuran semen, agregat kasar, agregat halus dan air ini memiliki daya tarik
yang cukup besar dalam penggunaannya. Bahan dasar pembuatan beton seperti agregat merupakan sumber daya
yang mudah diperoleh dan banyak tersedia di alam dengan pemeliharaan yang mudah. Semakin pesatnya
pertumbuhan pengetahuan di bidang konstruksi diperlukan suatu material sebagai bahan campuran beton yang
memiliki keunggulan yang lebih baik dibandingkan bahan yang sudah ada selama ini. Selain itu bahan tersebut
harus memiliki beberapa keuntungan seperti bentuk yang dapat menyesuaikan kebutuhan, biaya yang lebih
ekonomis, kecepatan pelaksanaan konstruksi, serta ramah lingkungan.

Kebutuhan beton yang semakin tinggi, mendorong teknokrat beton untuk terus mengkaji peningkatan kinerja beton
dengan memanfaatkan limbah industri seperti fIy ash, blast-furnace slag, rice husk ash dalam produksi beton. Isu
global warming dan lingkungan menjadi tujuan utama untuk membatasi penggunaan semen maupun agregat alam
dalam produksi mortar dan beton. Menurut Malhotra, V.M., (2002) produksi satu ton semen membebaskan sekitar
satu ton CO, ke atmosfer. Tahun 2016, produksi semen dunia menghasilkan sekitar 2,2 miliar ton CO,, setara
dengan kontribusi sekitar 8 % terhadap emisi gas karbon dioksida (COz) dunia (Rogers, L., 2018). Penggunaan fIy
ash dapat mengurangi limbah industri dan emisi gas karbon dioksida.

Indonesia hingga saat ini memiliki 17 juta ton slag nikel. Jumlah tersebut dihasilkan dari sejumlah smelter dalam
negeri, antara lain PT Antam Tbk., PT MSP, IMIP Group, Vitue Dragon, dan PT Vale Indonesia. Namun hanya
10% saja yang telah dimanfaatkan untuk aplikasi kontruksi. Sedangkan hingga tahun 2022, ditargetkan akan ada 60
smelter dari Izin Usaha Pertambangan Operasi Produksi Khusus (Saefulhak Y, 2019). The Daily Records Jakarta
menyatakan bahwa Indonesia saat ini berada diurutan kelima terbesar dunia sebagai penghasil batu bara dengan
perkiraan produksi 386 juta ton setiap tahun. PLTU diperkirakan sekitar 86% sebagai pengguna batu bara yang
menghasilkan fIy ash sebagai limbah hasil pembakaran. Slag nikel adalah salah satu jenis sisa dari proses industri
yaitu dari proses peleburan biji nikel setelah melalui proses pembakaran dan penyaringan. Dari Proses peleburan
biji nikel tersebut menghasilkan limbah berupa slag yang jumlahnya sangat besar dan dapat berpotensi
menimbulkan masalah lingkungan serta gangguan kesehatan pada masyarakat. Banyaknya limbah buangan yang
berupa slag nikel kini harus ditangani atau dimanfaatkan dengan benar sehingga dapat bermanfaat bagi masyarakat.

Sebagai limbah buangan hasil pengelohan biji nikel, selama ini slag nikel hanya digunakan sebagai bahan timbunan
oleh masyarakat dan dianggap tidak memiliki manfaat lagi. Namun secara fisik, slag nikel menyerupai agregat
yang dapat digunakan untuk bahan agregat dalam campuran beton. Berdasarkan latar belakang tersebut, maka
perilaku mekanik dan ketahanan beton berbahan pasir slag nikel dan fIy ash akan didiskusikan lebih dalam.

6
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2 METODOLOGI PENELITIAN

2.1 Benda Uji

Benda uji berupa beton silinder (diameter 100 mm dan tinggi 200 mm) dan balok dengan ukuran 100 x 100 x 400
mm. Total benda uji yang digunakan adalah 144 buah yang terbagi menjadi 72 silinder untuk pengujian kuat tekan
pada umur 3, 7 dan 28 hari, 24 silinder untuk pengujian tarik belah pada umur 28 hari, 24 balok untuk pengujian
kuat lentur pada umur 28 hari, dan 8 silinder beton untuk pengujian sorptiviti yang di potong menjadi 3 bagian
yang sama.

Pembuatan benda uji meliputi beton normal, beton dengan subtitusi pasir slag sebagai pengganti parsial agregat
halus, dan beton dengan subtitusi fIy Ash sebagai pengganti parsial semen. Dengan variasi untuk pasir slag adalah
50% dari berat agregat halus, sedangkan variasi fly Ash adalah 15% dan 30% terhadap berat semen, dengan faktor
air semen masing masing variasi 25% dan 45%.

2.2 Mix Design Beton

Komposisi campuran beton disajikan pada Tabel 1 dan 2 dengan faktor air semen 25% dan 45% dengan nilai slump
rencana sebesar 12 + 2 cm.

3 HASIL DAN PEMBAHASAN

3.1 Slump

Slump test dilakukan untuk mengetahui tingkat kekentalan adukan beton, yang menggambarkan kemudahan
pengerjaan (workability) beton. Adapun hasil dari pengujian s/lump disajikan pada Tabel 3. Nilai s/lump meningkat
seiring dengan peningkatan volume fIy ash, sehingga mampu memperbaiki sifat workability beton. Semua variasi
campuran memenuhi target slump sebesar 12 £2 cm.

Tabel 1. Komposisi campuran beton (kg/m®) dengan FAS 45%.

Bahan OPC-Pasir OPC-GNS50 FA15-GNS50 FA30-GNS50
Air 175,00 175,00 175,00 175,00
Semen 388,89 388,89 330,56 272,22

Fly ash - - 40,74 81,48

Pasir 603,88 440,97 440,97 440,97

Pasir Slag - 440,97 440,97 440,97

Batu Pecah 1090,34 940,90 940,90 940,90
Viscocrete 3115N 1,17 1,17 1,17 1,17

Tabel 2. Komposisi campuran beton (kg/m®) dengan FAS 25%.

Bahan OPC-Pasir OPC-GNS50 FA15-GNS50  FA30-GNS50
Air 175,00 175,00 175,00 175,00
Semen 700,00 700,00 595,00 490,00

Fly ash - - 73,33 146,67

Pasir 513,72 375,14 375,14 375,14

Pasir Slag - 375,14 375,14 375,14

Batu Pecah 927,56 800,43 800,43 800,43
Viscocrete 3115N 2,10 2,10 2,10 2,10

Tabel 3. Hasil pengukuran nilai slump.

Sampel FAS Slump (cm) FAS Slump (cm)
OPC-PASIR 12 11,5
OPC-GNS350 . 13 , 12
FAIS-GNS50  #%  14 25% 13
FA30-GNS50 14,5 14
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3.2 Berat Volume

Pemeriksaan berat volume beton dilakukan pada beton yang berumur 28 hari. Adapun hasil pemeriksaan berat
volume beton rata-rata ditampilkan pada Gambar 1. Dari Gambar 1 dapat disimpulkan bahwa untuk beton dengan
FAS 45% variasi FA15-GNS50 dan variasi OPC-GNS50 FAS 25% memiliki berat volume yang paling besar. Berat
volume yang terkecil dari variasi OPC-Pasir dengan FAS 45% dan 25%, hal ini dikarenakan berat volume dari
pasir slag nikel lebih besar dibandingkan pasir sungai. Secara keseluruhan, beton dengan pasir slag dan
penambahan fIy ash beratnya cenderung konstan, tidak dipengaruhi oleh faktor air semen.

3.3 Kuat Tekan Beton

Pengujian kuat tekan beton dilakukan pada umur 3, 7, dan 28 hari dengan benda uji silinder (diameter 100 mm,
tinggi 200 mm), hasilnya disajikan pada Gambar 2 dan 3. Gambar 2 dan 3 memperlihatkan peningkatan kuat tekan
seiring dengan bertambahnya umur untuk setiap variasi benda uji. Pada umur 28 hari, nilai kuat tekan semua variasi
hampir sama, dengan kekuatan tertinggi diperoleh pada variasi OPC-GNS50 dan kuat tekan terendah pada variasi
OPC-Pasir.

2550
2500
2450
2400
2350
2300
2250
2200

Barat Volume (Kg/m?)

OPC- OPC- FA15- FA30-
PASIR GNS50 GNS50 GNS50

BFAS 25% 2402 2518 2454 2448
FAS 45% 2333 2456 2465 2462

Gambar 1. Berat volume beton dengan FAS 25% dan 45%.
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Gambar 2. Kuat Tekan Rata-rata Beton dengan FAS 45%.
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Gambar 3. Kuat tekan rata-rata beton dengan FAS 25%.
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3.4 Modulus Elastisitas Beton

Pengujian modulus elastisitas beton dilakukan pada silinder berukuran 100 mm dan tinggi 200 mm. Tipikal grafik
hubungan tegangan regangan dari berbagai variasi beton diwakili oleh Gambar 4. Nilai modulus elastisitas
disajikan pada Tabel 4. Dari Tabel 4 terlihat bahwa beton OPC-GNS50 memiliki nilai modulus elastisitas terbesar
dan beton OPC-Pasir dengan nilai modulus elastisitas terkecil pada umur 28 hari. Besar nilai modulus elastisitas
sejalan dengan nilai kuat tekan beton.

3.5 Kuat Tarik Beton

Pengujian kuat tarik belah mengacu pada SNI 03-2491-2002. Pengujian dilakukan pada umur 28 hari dan hasilnya
disajikan pada Tabel 5. Terlihat bahwa beton dengan FAS 45% variasi FA15-GNS50 memiliki nilai kuat tarik
belah yang terbesar, sedangkan untuk FAS 25% kuat tarik belah terbesar dicapai oleh variasi OPC-GNSS50.

3.6 Kuat Lentur Beton

Hasil pengujian kuat lentur pada umur 28 hari ditampilkan pada Tabel 5. Nilai kuat lentur terbesar diperoleh pada
beton FAS 45% variasi OPC-GNS50 dan pada FAS 25% variasi OPC-GNS50. Secara keseluruhan terlihat bahwa
nilai kuat lentur beton FAS 45% lebih kecil di banding beton FAS 25%.

3.7 Sorptiviti

Pengujian sorptiviti beton dilakukan pada umur 28 hari dengan menggunakan silinder berdiameter 100 mm dan
tinggi 50 mm dimana pengujian ini terbagi atas 2 yaitu initial absorption yang diamati pada hari pertama
perendaman dan secondary absorption yang diamati pada hari kedua hingga hari ketujuh. Pengujian sorptiviti
mengacu pada ASTM C 1585 — 04. Adapun hasil pengujian sorptiviti beton disajikan pada Gambar 5 dan 6.

30,00

25,00

20,00

15,00

10,00
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o
(=)
o

0,00
0 1000 2000 3000 4000 5000 6000
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Gambar 4. Hubungan tegangan-regangan beton OPC-Pasir (FAS 45%).

Tabel 4. Nilai modulus elastisitas beton

Sampel Modulus Elastisitas (N/mm?)
FAS 45% FAS 25%
OPC-PASIR 23212,09 35148,45
OPC-GNS50 29670,80 38618.,49
FA15-GNS50 29475,06 36552,78
FA30-GNS50 29186,96 37580,97

Tabel 5. Nilai kuat tarik belah dan kuat lentur

Sampel Kuat Tarik Belah (N/mm?) Kuat Lentur (N/mm?)

FAS 45% FAS 25% FAS 45% FAS 25%
OPC-PASIR 3,26 4,04 4,09 5,06
OPC-GNS50 3,73 4,98 4,46 5,33
FA15-GNS50 4,25 4,60 4,22 4,69
FA30-GNS50 3,67 4,05 4,39 4,75
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Gambar 5. Initial Absorption.
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Gambear 6. Secondary Absorption.

Dari Gambar 5 terlihat bahwa beton FAS 45% untuk variasi OPC-Pasir memiliki tingkat penyerapan yang tinggi
dibanding variasi lainnya, sedangkan pada beton FAS 25% untuk variasi FA30-GNS50 memiliki tingkat
penyerapan yang tinggi dibanding variasi lainnya. Hal ini menunjukkan bahwa initial absorption dipengaruhi oleh
mutu beton, semakin tinggi mutu beton, maka semakin kecil pula tingkat penyerapannya. Sorptiviti beton yang
kecil memberi indikasi bahwa beton memiliki jumlah pori yang sedikit atau dengan kata lain permiabilitas rendah.
Hal ini akan memberi dampak terhadap peningkatan ketahanan beton terhadap penetrasi klorida.

Sedangkan pada Gambar 6 di peroleh hasil bahwa pada beton FAS 45% untuk variasi OPC-Pasir memiliki tingkat
penyerapan yang lebih tinggi dibanding variasi lainnya, sedangkan pada beton FAS 25% untuk variasi OPC-
GNS50 memiliki tingkat penyerapan tinggi dibanding variasi lainnya. Pada secondary absorption, kebalikan dari
initial absorption, pada tahap initial absorption butuh waktu lama agar zat cair dapat menembus pori-pori beton,
jika sudah menembus pori-pori beton, maka pada tahap secondary absorption tingkat penyerapan menjadi lebih
rendah, dapat dilihat pada beton OPC-Pasir yang telah jenuh pada tahap initial absorption, sehingga tingkat
penyerapan pada tahap secondary absorption sudah rendah.

4 KESIMPULAN

Berdasarkan uraian di atas, maka dapat ditarik kesimpulan sebagai berikut:
1. Penggunaan fIy ash dan pasir slag nikel sebagai pengganti sebagian semen dan pasir sungai, secara signifikan
memperbaiki perilaku mekanik beton sebagai berikut:
a. Kuat tekan meningkat sebesar 36,8% dan 9,0% masing-masing pada FAS 0,45 dan 0,25 terhadap OPC-
Pasir, dengan kuat tekan tertinggi pada beton OPC-GNS50 disusul oleh FA30-GNS50.
. Modulus elastisitas beton meningkat sebesar 6-19% pada FAS 0,45.
c. Kuat tarik belah meningkat 12-30% pada FAS 0,45 dengan nilai tertinggi dicapai oleh beton FA15-
GNS50.
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d. Kuat lentur meningkat 3-6% pada FAS 0,45 dengan nilai tertinggi dicapai oleh beton OPC-GNSS50,
disusul oleh FA30-GNS50 dan FA15-GNS50.

2. Ketahanan beton terhadap penetrasi klorida dengan metode sorptivity diperoleh hasil sebagai berikut:

a. Pada initial absorption, beton OPC-Pasir dengan kuat tekan terendah, menunjukkan tren nilai penyerapan
yang tertinggi pada kedua FAS. Sedangkan beton OPC-GNS50 menunjukkan tren nilai penyerapan
tertinggi pada secondary absorption.

b. Nilai penyerapan yang tinggi pada tahap initial absorption dikarenakan beton membutuhkan waktu yang
cepat untuk mencapai kondisi jenuh, sedangkan pada tahap secondary absorption memberikan hasil yang
berbanding terbalik dengan tahap initial absorption. Beton OPC-GNS50 memiliki ketahanan yang baik
terhadap penetrasi klorida.
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