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Abstract

This study hypothesized that advances in intelligent systems could
contribute to improved sustainable performance and help make industrial
operations more sustainable. Recently, there has been increased interest in
environmental sustainability, focusing on its environmental, economic,
and social dimensions, which are crucial for enhancing sustainable
performance in industrial organizations. Therefore, the central research
question was formulated as: "How do intelligent systems affect the
achievement of sustainable performance, with rapid response
manufacturing acting as an intervening variable, in the company under
study?"

The study aimed to assess the presence of the study variables (intelligent
systems, rapid response manufacturing, and sustainable performance) and
to understand their current status within the company under study. This
involved explaining the nature of the relationships between these
variables by analyzing their interconnections and surveying the opinions
of employees at the General Company for Electrical and Electronic
Industries.

To achieve this objective, a questionnaire was used as the primary data
collection tool. It was distributed to employees at the General Company
for Electrical and Electronic Industries, resulting in 235 retrieved
responses. These responses were analyzed using AMOS 26 software, a
program suitable for simultaneously analyzing multiple relationships.

The study reached several scientific conclusions, including evidence of
sustainable performance dimensions within the company. Notably, the
social performance dimension was found to be more prominent than the
environmental and economic performance dimensions.

Key recommendations arising from the study emphasize that the adoption
of intelligent systems and rapid response manufacturing has a strong
positive impact on sustainable performance. This indicates that focusing
on these variables can significantly increase the effectiveness of
sustainable performance within the company under study. Ultimately,
sustainable performance aims to reduce waste and energy consumption
and ensure a safe workplace, thereby promoting its interconnected
environmental, economic, and social dimensions.

Keywords: Adoption of intelligent systems, sustainable performance,

quick response manufacturing.
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ABSTRACT

Recently, Blowdown (B), a carbon-sulfur by-product material of sulfur purification,
has been utilized as a potential calcium carbonate (CaCOs) mineral filler replacement.
This study evaluated the effects of acrylonitrile-butadiene-styrene (ABS) polymer on
dense-graded (DG) mixtures containing two types of filler (CaCOs and B-waste as
alternative fillers). Different ratios of ABS (0.5, 1.0, 1.5, and 2.0% by weight of
asphalt) were blended with 40/50 paving-grade asphalt. Unmodified and ABS-
modified asphalt binders were subjected to physical and homogeneity tests.
Blowdown-DG combinations with unmodified and ABS-modified asphalt binders were
constructed for the study, and they were tested against the CaCO3-DG reference
mixtures. The concentration was set at 4%, 5%, and 6% (by weight of aggregate) for
the blowdown-DG unmodified mixture and was set at 5% for the modified mixture; as
for CaCO;3, it was set at 5% (by weight of aggregate) for both the unmodified and
modified CaCO3-DG mixtures. The performance tests, including Marshall stability
(MS), Marshall quotient (MQ), indirect tensile strength (ITS), tensile strength ratio
(TSR), cracking tolerance index (CTindex), deformation strength (Sp) in the Kim test,
and semi-circular bending (SCB), were carried out on unmodified and ABS-modified
DG mixtures containing both fillers (B and CaCO3). Also, CTindex Was calculated from
load-displacement curve data of indirect tensile strength. According to the testing
results analyzed by Minitab software using analysis of variance least significant
difference (ANOVA LSD), unmodified 5% B-mixture exhibited improved
performance by different parameters, though it showed higher MS and Sp by values of
15.04 kN, 5.31 MPa, respectively, with lower TSR and CTindex than unmodified CaCOs3
mixture by values of 0.80, 35.20, respectively, while 1.5% ABS modified-CaCO3
mixtures showed higher resistance to rutting and moisture damage by 30.35%, 5.37%,
respectively with lower cracking and fatigue resistance when compared with B-mixture
containing 1%ABS. Regarding SCB parameters, the results showed noticeable
enhancement for ABS-modified mixtures containing both fillers. Furthermore, these
results indicated that modified B-mixture needs less dosage (1%) of ABS than
modified CaCO3 mixture which needs (1.5%), meaning that B-mixture is a cost-
effective solution and eco-friendly than CaCO3 mixture for pavement application.
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