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This research delves into the complex dynamics of human-artificial
intelligence interaction, a field that has been growing exponentially in
recent years. This study is mixed-methods (quantitative-qualitative)
research in the field of human interaction and artificial intelligence. It
includes a methodical review of articles from the past five years in the
Web of Science database to identify and understand the evolving
dynamics in this field. The current research employed bibliometric
analysis with a co-occurrence technique. After examining related
theories, a conceptual model corresponding to co-occurrence clusters
is presented. The article provides an integrated analysis that identifies
artificial intelligence and its interaction with humans, and its
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satisfaction. It offers an overview of human-artificial intelligence
interaction studies' current state and prospects. The findings of this
study indicated a significant shift towards human-centered artificial
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EXTENDED ABSTRACT

Introduction

In order to investigate the impact of nanoparticles on the mechanical behavior and
strength of both stabilized and non-stabilized silty sand, sixteen groups of soil sample,
samples were prepared with varying percentages of Nano PAS and Nano PCS content
(0.0%, 0.5%, 1%, 1.5% and 2% by weight of soil), GGBS (18%, 18.5%, 19%, 19.5% and
20% by weight of soil) as well as RGP (18%, 18.5%, 19%, 19.5% and 20% by weight of
soil). The samples that were cured at 35°C and stored in an oven for seven days were used
for the unconfined compression testing.

Methodology

In this investigation, specimens of geopolymer concrete (GPC) and cylindrical soil (natural
soil) with varying nanoparticle contents and types were prepared and cured at 35°C. The names,
a summary of the mixing plan, and the quantity of developed samples for each category are
displayed in Table 1.

Table 1. The composition of the materials and mixtures used in this study (%).
samples A1G A2G A3G A4G C1G C2G C3G C4G A1R A2R A3R A4R C1R C2R C3R C4R
GGBS 195 19 185 18 195 19 185 18 0 0 0 0 0 0 0 0
RGP 0 0 0 0 0 0 0 0 195 19 185 18 195 19 185 18
PAS 0.5 1 15 2 0 0 0 0 0.5 1 15 2 0 0 0 0
PCS 0 0 0 0 0.5 1 15 2 0 0 0 0 0.5 1 15 2

Sample preparation

GPC was mixed appropriately with silty sand to prepare the samples. By combining PCS and
PAS with an alkaline activator ata 7 molar concentration, nano-geopolymer concrete was created.
For five minutes, dry mix the necessary quantity of dried soil and precursor materials to achieve
uniform mixing. A 37 mm diameter and 75 mm height cylindrical mold filled with the fresh
mixture. After dividing the resultant mixture into three equal portions based on weight, the
undercompaction method was used to cast the mixture in three layers without reduction.

Testin

For gevery mixing group, three duplicate specimens were prepared to guarantee the accuracy
of the test results. The samples were removed from the plastic bags and ready for testing after
seven days of curing. Following curing, the samples were subjected to uniaxial compression tests
at a loading rate of 1 mm/min. For every condition, three tests were performed, and the average
values were computed and reported.

Results and discussion

The test results demonstrated that the unconfined compressive strength (UCS) and failure
strain increased with the addition of Nano PAS in GGBS-based soil mixtures. However, when
compared to samples that were not stabilized, the increasing effects were noticeably more
pronounced in stabilized samples. Furthermore, at an ideal percentage of the Nano content of 2%,
the samples' maximum unconfined compressive strength was achieved. The findings showed that
the presence of Nano PCS in specimens reduced sample strength, increased ductility, and resulted
in a loss of post-peak strength. scanning electron microscopy (SEM), indicated the influence of
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Nanoparticles to enhance the GPC structure. The findings demonstrated an adverse effect of Nano
PCS on unconfined compressive strength and durability of GGBS/RGP based samples.

Conclusion

The performance of Nano-Geopolymer concrete was studied by focusing on the effects of

various Nano contents and types on a number of geotechnical properties including the
compressive strength, stress-strain behavior, failure strain, and durability. According to the
Scanning Electron Microscopy (SEM) images, the addition of geopolymer and Nano particles
reduced the voids of soil, and the specimen was characterized by a rather well-structured
matrix consequently improving the geotechnical properties of the soil. The following main
conclusions were drawn:

The ideal percentage of GGBS addition was twenty percent, and the ideal concentration
of sodium hydroxide alkaline activator was seven milligrams. To prepare all of the
samples, a 20 percent dry additive in a 7M alkali activator was used. All stabilized
samples' uniaxial compressive strengths were found to be stronger than those of
unstabilized soil, on average.

In general, it was noted that all stabilized samples' uniaxial compressive strengths were
stronger than those of unstabilized soil.

According to studies on the use of this nanoparticle in conjunction with RGP contents,
stabilized soil's strength increased up to two times when nano-aluminum silicate was
added up to 2 percent. On the other hand, their strength was half that of the sample that
contained only RGP.

The strength of the samples increased up to two times compared to the GGBS sample
and up to ten times compared to the natural sand, indicating a very positive effect of
combining nano-aluminum silicate with GGBS.

The performance of nano calcium silicate in combination with RGP contents had a
negative effect as the strength of the samples was halved compared to the RGP control
sample. However, compared to the NS sample, the strength was almost doubled. When
these nanoparticles were combined with GGBS, they did not make a considerable
change in the strength compared to the GGBS control samples.

It was discovered, somewhat surprisingly, that the unconfined compressive strength of
GGBS-based samples had increased following a 48-hour saturation period. That was
because, after seven days of curing, chemical reactions continued, increasing humidity
and contributing to strength growth.

The strength of the samples was halved when compared to the RGP sample with non-
PCS components, indicating a negative effect of Nano PCS in combination with RGP
components. However, the strength was nearly twice as high as the non-stabilized
sample. In comparison to the GGBS samples with non-PCS, these nanoparticles did not
significantly alter the strength when mixed with GGBS.

The strength of the samples was halved when compared to the RGP sample with non-PCS
components, indicating a negative effect of Nano PCS in combination with RGP components.
However, the strength was nearly twice as high as the non-stabilized sample. In comparison to
the GGBS samples with non-PCS, these nanoparticles did not significantly alter the strength when
mixed with GGBS.
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‘Energy-dispersive X-ray spectroscopy (EDX)
Scanning electron microscope (SEM)
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' Silty sand (SM)

"Recycled Glass Powder (RGP)

"X-ray fluorescence (XRF)

‘Ground granulated blast-furnace slag (GGBS)
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'Poly Calcium Silicate (PCS)
Poly Aluminum Silicate (PAS)
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