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every mix, were approximated using two published articles.
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data applications, this dataset enables the characterization of
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researchers focusing on AAC and related materials and offers
insights into the environmental benefits of substituting tra-
ditional Portland concrete with AAC.
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Specifications Table

Subject Material Characterization

Specific subject area Alkali-activated concrete dataset: formulation, material properties, performance
metrics.

Type of data Table

How the data were acquired The dataset was acquired through a systematic literature review of published

studies on alkali-activated concrete (AAC) mixtures by Xi et al. [1] and have
been curated and integrated into a singly data set by the authors of this
contribution. Data were extracted from experimental results reported in these
studies, which were obtained using various instruments and techniques, such
as compressive strength tests, flexural strength tests, and material
characterization methods. The dataset compilation involved tabular
organization of the formulations and their corresponding features. No
questionnaires or surveys were used in the data acquisition process.

Data format Raw

Description of data collection Data collection involved a systematic literature review of studies on
alkali-activated concrete (AAC) mixtures. Formulations and features were
extracted from these studies, considering experimental conditions and material
properties. Inclusion criteria included relevance, sufficiency, and significance of
the studies. Exclusion criteria encompassed interpolated data and
inconsistencies. Normalization of data was left to future users.

Data source location To optimize the space provided in this table, we refer to the raw data in the
following link:
https://zenodo.org/record/7805018/files/Bibliography.txt?download=1

Data accessibility Repository name: An Alkali-Activated Concrete Dataset for Sustainable Building
Materials (Zenodo)

Data identification number: D.0.1.:10.5281/zenodo.7805018
Direct URL to data: https://zenodo.org/record/7805018#.ZDUCiXbP2Ul

1. Value of the Data

» The dataset provides a comprehensive and organized compilation of alkali-activated con-
crete (AAC) formulations and features, serving as a valuable reference for researchers, en-
gineers, and industry professionals.

The dataset benefits stakeholders in the AAC community, including material scientists, en-
gineers, construction industry professionals, and researchers focusing on sustainable con-
struction materials.

The data can facilitate the identification of research gaps, serve as input for machine learn-
ing algorithms (MLAs) to predict AAC properties, and assist in designing new AAC formu-
lations with enhanced performance.

Industry professionals can use the dataset as an objective benchmark for comparing the
performance of AAC mixtures, thereby promoting consistent advancements in AAC tech-
nology.

The dataset’s organization facilitates further analysis and exploration, enabling the devel-
opment of new experiments, optimization strategies, and environmentally friendly con-
crete solutions.

As a baseline resource, the dataset has the potential to inspire future revisions and expan-
sions, leading to a continually evolving and up-to-date knowledge base for the AAC community.

2. Objective

Concrete is the most used building material globally, and the production of its main compo-
nent, cement, accounts for approximately 8% of worldwide CO, emissions [2]. In response, the
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construction industry has pursued sustainable alternatives to building materials to reduce its en-
vironmental impact. AAC has emerged as a promising alternative, offering the potential to signif-
icantly decrease CO, footprint compared to ordinary Portland concrete (OPC) [3]. To harness the
advantages of AAC and facilitate its adoption, it is imperative for the research community to un-
derstand the relationships among its components, curing processes, and mechanical properties.
Data-driven solutions have become crucial in unlocking AAC’s potential and fostering innovative,
eco-friendly construction practices [4,5]. Although it is explicitly recognized here that the scope
of the present compilation does not encompass the latest advancements in this field, the selec-
tion criteria for both the compilation and the process that enhances this data publication were
carefully considered. While recognizing the important contributions and advancements in the
field as indicated by recent studies, the scope of the present compilation is primarily focused
on optimizing data utility for the AAC research community. This involves careful curation, stan-
dardization, and presentation of a comprehensive dataset, rather than providing a comparison of
our results with the latest research findings. We believe that this clear focus adds value to our
publication and promotes reproducibility and reusability of the data.

In compliance with the FAIR initiative!, which delineates the optimal conditions for data uti-
lization in scientific research, this article presents a comprehensive dataset on AAC formulations
and properties, acting as a resource for both researchers and industry professionals. Prior to its
assembly, a meticulous survey was conducted to ascertain the existence of analogous datasets,
and the absence thereof substantiated the need for this compilation. The dataset is designed to
bridge the gap between experimental observations and practical applications of AAC by offering
an interoperable dataset that overcomes challenges posed by the diversity of testing methods
and research objectives. It encourages the use of MLA to predict AAC properties, streamlining the
design process, optimizing material selection, and facilitating AAC integration into construction
projects. The dataset enables AAC formulation comparison and promotes the use of these mate-
rials. It also lays the groundwork for future research in the AAC field and fosters collaboration
among researchers, material scientists, and industry stakeholders. This study holds importance
in its provision of a high-quality, ready-to-use dataset for the AAC research community, requiring
minimal manipulation for application in various data-intensive research areas, including but not
limited to, algorithm development, machine learning model training, and theoretical validation.

3. Data Description

The data used in this work is a compilation of alkali-activated concrete formulations and cor-
responding compressive strengths from [1] . The underlying data have been integrated into a sin-
gle table and has been enriched with CO, footprints calculated from CO, values of constituents
obtained from the literature. Compressive strength and CO, emissions are critical properties for
selecting concrete for various applications. While the dataset primarily focuses on strength mea-
sures, it also includes additional properties where available. Several studies in our dataset have
investigated other crucial characteristics of alkali-activated concrete such as porosity, abrasion,
and workability. These attributes are included wherever possible to enrich the dataset, albeit
their representation may not be as extensive as desired. Increased focus on these properties in
future research would certainly contribute to a more comprehensive understanding of the ma-
terial. The data can be accessed in [6].

Table 1 provides an overview of the dataset, including the original references, number of
mixes, binder types, shape of specimens, and their age at compression test. The dataset com-
prises over 1630 materials, each described by common features, corresponding compressive
strength values from the laboratory, and the calculated carbon footprint. The features can be
grouped into nine categories, presented in the format (Number of features of the category)
Name of the category: Description of the category:

1 https://www.go-fair.org/fair-principles/.
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Table 1
Brief summary of the number and type of AAC mixes provided by each reference.
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2 HHEHN g 3|z E E "
dxRange  |Authors & Year Nrof mixes ~[Types of Mixing HHEBE g HHHHEIHHEEE £ [speamenstapes e 2
HEE HNEE g8
1(1,128) |Hardjito and Rangan, 2005 126 FA 126 Cylinder various
125 Fermandez-imener et l. 2006 T 1 cuve 28015
(130,132) |Ssumajouw and Rangan, 2006 3 FA 3 Cylinder min. 5 days
(133,14) Olivia et al., 2008 8 FA 8 Cylinder 7and 28 days
(141,146) \Adam, 2009 6 IFA // GGBFS // FA+GGBFS 23 1 iCylinder various
(147,15) [Reddy, 2010 4 FA 4 |Cube various
(151156) | Wongpa etal, 2010 6 FAsosCM 6 [cylinder various
(157,166) {Ahmed et al., 2011 10 FA 10 Cube 3 days
(167,191) |Diaz-Loya et al., 2011 25 FA 25 Cylinder 3days
(192,199) [Memon et al., 2011 8 FA 8 Cube various
(200,209) | Nuruddin et al., 2011 10 FA 10 iCube 3days
(218,226) Olivia and Nikraz, 2011 9 FA 9 Cylinder various
1(227,229) Pan etal., 2011 3 FA 3 Cylinder 28 days
(230239 [sermaletal, 2012 o |eosrs//Gasrsomk 3 3 cyinder various
(239,244) |Chi, 2012 6 GGBFS. 6 Cylinder various
(245,332) |Joseph and Mathew, 2012 88 FA 88 |Cube 7 days
1(333,341) | Kusbiantoro et al., 2012 9 FA // FA+OSCM 3 6 (Cylinder various
(342,35) Olivia and Nikraz, 2012 9 FA 9 Cylinder 7and 28 days
1(361,365) Demie et al., 2013 5 FA 5 iCube various
(366.9771)" |reyasearetal 2013 2 | 2 Cyinder + cabe 7aars
(378,398) |Kar and Halabe, 2013 21 IFA // GGBFS // FA+GGBFS 3|3 15 (Cylinder various
(299,105 [sundar kumar et a, 2013 7 |raseavceers 2 s cuve 28075
1(406,411) Lee and Lee, 2013 6 IFA+GGBFS 6 (Cylinder various
(412,415) IMemon et al., 2013a 4 FA 4 Cube various.
1(416,419) /Memon et al., 2013b 4 FA [/ FA+SF 1 3 iCube various.
(120120 |patankaretat, 2012 s | s cuve Taa
1(425,428) Rashad, 2013 4 IFA // FA+GGBFS. 1 3 |Cube various
(429,431) Sarker et al., 2013 3 FA 3 Cylinder 28 days
(432,48) 'Shrestha, 2014 a9 A 49 (Cylinder various
(481,497) Vora and Dave, 2013 17 FA 17 Cube 1day
(498,538) Barnard, 2014 a1 IFA // FA+GGBFS 1 40 Cube 7and 28 days
(539,545) Branddo Ferreira et al., 2014 7 FA 7 Cube 28 days.
(546,551) |Krishnaraja et al., 2014 6 IFA // FAYGGBFS. 1 5 (Cylinder + Cube 7and 28 days
(552,575) Kumar, C., 2014 24 FA 24 Cube 1day
(576,585) Nagral et al., 2014 10 IFA+GGBFS 10 |Cube 3and 7 days
(586,593) [Nath and Sarker, 2014 8 FA // FA+GGBFS. 1 7 Cylinder various
1(594,605) | Kathirvel and Saravana, 2014 GGBFS. 12 (Cube various
| o611 [vusuf etal, 2014a Goars oscn G Cube Sdays
(612,625) Yusuf et al., 2014b 14 |GGBFS+OSCM 14 Cube 3days
1(626,63) Yusuf et al, 2014 5 GGBFS+OSCM 5 [Cube. various
(631,647) Albitar et al, 2015 17 FA. 17 Cylinder 3days
(656,659 |aravingan,, 2015 4 |raeesrs 4 cue varous
1(660,668) |Behfarnia et al, 2015 9 (GGBFS 9 Cube 7 and 28 days.
(665,677) _|idwe and Hamane, 2015 s | 5 cuve Snd2sdare
(75699 o ® | 5 inder 286ars
(717,723) Nath and Sarker, 2015 7 FA // OPCHFA 1 6 Cylinder various
(724,73) Okoye et al, 2015 7 FA // MK // FA+MK 1 1 5 Cube various
(730,757 |omar and Abd Elhameed, 2015 2 | 2 cuve various
(758,769) Kathirvel and Vaithianathan, 2015 12 |GGBFS // GGBFS+MK 3 9 Cube 7 and 28 days.
(770773 |Ramani and Chinnaral 2015 4 Jossrs/scasrsoscm T 3 cuve various
(774,782) 'Shojaei et al, 2015 9 (GGBFS 9 Cube 7 and 28 days.
763799 [ToparkNgarm etal, 2015 2 | 2 cyinder 7 and 28 days
(795,799) Vignesh and Vivek, 2015 5 FA // FA+GGBFS 1 4 Cube 7 and 28 days.
(s0001) | Wardhono, &, 2014 2 |rascesss AR Cyinder
1(802,805) Xie and Ozbakkaloglu, 2015 4 FA 4 Cylinder various
(806808) |Abhilash et al, 2016 3 [FA+GGBFS 3 Cube various
1(809,825) |Aliabdo et al, 2016 (a) 17 [FA // OPCHFA 5 12 Cube 7and 28 days.
1(826,839) |Aliabdo et al, 2016 (b) 14 FA 14 Cube 7 and 28 days.
(840,842) |Assi et al, 2016 3 FA 3 Cylinder 7 days.
1(843,846) Castel et al, 2015 a |FA+GGBFS+0SCM Cylinder 28 days.
(847,871) Haddad and Alshbuol, 2016 25 0SCM 25 Cube various
1(873,874) {Jawahar and Mounika, 2016 2 [GGBFS // FA+GGBFS 1 1 Cube various
(875,879) Muthadhi et al, 2016 5 FA 5 Cube various
(880,897) Nagalia et al, 2016 18 [FA 18 Cylinder 7 days
(898,906) Nguyen et al, 2016 9 FA 9 (Cylinder 7 days
(907,919) Noushini et al, 2016a 13 FA+GGBFS+MK. 13 Cylinder various
1(921,932) Noushini and Castel, 2016b. 12 |FA+GGBFS+MK 12 Cylinder 28 days.
(933,937) Okoye et al, 2016 5 [FA // FA+SF 1 4 Cube various
1(938,942) |Pavithra et al, 2016 5 FA. s Cube 28 and 90 days
(943,951) [Pouhet and Cyr, 2016 9 MK 9 Cube 7 days
1(952,978) Rajarajeswari and Dhinakaran, 2016 27 (GGBFS. 27 Cube various
(979,994) 'Shehab et al, 2016 16 OPCHFA 16 Cube 7 and 28 days.
1(995,1003) ‘Shinde and Kadam, 2016 9 FA. 9 Cube 28 days.
(1004,1008)  |Singh et al, 2016 5 [FA+GGBFS 5 Cylinder 7 days

(continued on next page)
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Table 1 (continued)
ol | l:18lzl2]s) B el |31z -
axRange  [Authors & Year Nrof mixes - [Types of Mising =8l 25|88 28| 8 |2 5[E=) 5 |5 [soecmenshoves .
© Slazlzlg|* s |o|<]o o 18
HHHEE g8
(1009,102) Venkatesan and Pazhani, 2016 12 |GGBFS // GGBFS+OSCM 3 9 Cube various
(1021,1038) _|vinatetal, 2016 1 |receors 18 cuve
(1039,1042) 016 a FA 4 Cylinder various
(1043,107) Hadi et al, 2017 28 [GGBFS // GGBFS+FA // GGBFS+MK // GGBFS+SF 10 6 6 6 Cylinder -1043.107
(1071,1073) Hung, 2017 3 FA 3 Cylinder 28days.
(1074,1145) Ibrahim et al, 2017 72 oscm 7 Cube 1day
(1146,1153) Manickavasagam and Mohankumar, 2017 8 FA 8 Cube 28 days
(1154,1196_1)* [Mehta and Siddique, 2017a 50 [FA // OPC+FA 38 12 [Cylinder + Cube various
(1197,12) ‘Mehta and Siddique, 2017b a [FA // OPC+FA 1 3 Cube various
(1201,1216) Mehta et al, 2017 16 OPCHFA 16 |Cube 7 days
(1217,1221) INath and Sarker, 2017 5 [FA // OPC+FA // FA +GBFS 1 1 3 Cylinder 28 and 90 days
(1222,1224) Nath and Sarker, 2017b 3 FA // FA+GGBFS 1 2 Cylinder 28 and 90 days
(1227,123) Prakash, 2017 a FA 4 Cylinder 28 days
(1231,1269) [Rafeet et al, 2017 39 FA // FA+GGBFS 9 30 Cube various
(1270,1272) ‘Ramujee and PothaRaju, 2017 3 FA 3 Cube 28days.
(1273,1296) iSharma et al, 2017 24 FA 24 Cube 7days.
(1297,1306_1)* | Takekar and Patil, 2017 20 FA // GGBFS // FA+GGBFS 4|4 12 [Cylinder + Cube various
(1307,1308) Wardhono et al, 2017 2 FA // GBFS 11 (Cylinder various
(1309,1314) Hongen et al, 2017 6 [FA // OPC+FA 2 4 Cylinder various
(1321,1336) Al-Tais and Annapurna, 2018 16 [FA+OSCM // GGBFS+0SCM 11 5 Cube 28 days
(1337,1376) Chithambaram et al, 2018 40 FA 40 Cube various
(1377,1385) Ding et al, 2018 9 [GGBFS // FA+GGBFS 1 8 Cylinder various
(1386,1398) Fang et al, 2018 13 FA+GGBFS 13 Cube various
(1399,1595)** | Mallikarjuna Rao and Gunneswara Rao, 2018 86 FA+GGBFS 86 Cube 28 days
(1597,1603) | Mehta and Siddique, 2018 7 GGBFS+0SCM 7 Cylinder various
(1604,1639) Nagaraj V. K. and Venkatesh Babu, 2018 36 FA+GGBFS 36 Cube various
(1640,1657_1)* |Oyebisi et al, 2018 36 |GGBFS // OSCM // GGBFS+0SCM 6 6 2 Cylinder + Cube. 7and 28 days.
(1658,1681) [Phoo-ngernkham et al, 2018 24 FA 24 Cylinder 28days
6527121 |Ratetal, 2018 s | 5 e 28 ars
(1715,1717) | Reddy etal, 2018 s |ascesrs 5 cube 28 andsedars
(1718,1729) Zhang et al, 2018 12 [FA // OPC+FA 6 6 Cube various
(1730,1756) {Aliabdo et al, 2019 27 GGBFS 27 Cube 7and 28 days
TOTAL 5 g18)e|2|8]8]2|=]|~]| 2 |||~ | & |
&
Abbreviations: FA- Fly Ash // GGBFS- Ground Granulated Blast Furnace Slag // SF- Silica Fume // MK- in // OSCM- Other y Cementous Materials
* In the original indices, it occasionally occurred that a single formulation (row) included both cylindrical and cubic specimens, each corresponding to different types of tests (e.g., cubic specimens for compression
tests and cylindrical specimens for tensile tests). To facilitate the future use of this data, we decided to duplicate these indices by appending "_1" to each specimen type.
** We opted to exclude formulations with features derived not from laboratory i but through i ion of other

1-

(3 features) Identification Features. Idx_Sample corresponds exactly with the same nu-
meration used by [6] and acts as universal identifier for every AAC formulation. Ref. corre-
sponds to the reference number used in this document where the mix is sourced. Should
there be any internal identifier for the AAC mix in the reference, it is recorded in the
Mixture Code in Ref.

(98 features) Binder Oxides Composition. Molecular composition of the binder powder
given in weight percent, providing information on the chemical reactivity of the con-
stituents. In instances where more than one binder is employed, the weighted ratio is
computed for each oxide molecule, and the breakdown for every type of molecule is pre-
sented for each binder source.. These breakdowns employ the 13 more common oxides
to describe the chemical composition for the binder, together with the Loss on Ignition
when available.

(14 features) Binder Structure, Content and Density. This category covers the specific
surface area and specific gravity of the precursors. Weights and density of each type of
precursor, namely fly ash (FA), ground granulated blast furnace slag (GGBFS), metakaolin
(MK), silica fume (SF), other supplementary cementitious materials (SCM) and ordinary
Portland concrete (OPC), are included.

(5 features) Aggregate Amount and Density. This category includes the weights and den-
sity of coarse and fine aggregates as well as their quantity per cubic meter of concrete.
The Total aggregates (kg in 1m3 mix) feature, although redundant, is preserved to avoid
an extra step in case this feature is of interest.
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5- (13 features) Alkali Activator Content and Concentration. Across all reference sources,
the activator is a mix of sodium hydroxide [Na(OH)] solution and sodium silicate
[Na,SiO3] solution. The specific gravity of both, the amount (kg per 1m3 of AAC mix)
and chemical percentage composition of the activator constituents are described, together
with the molar concentration of the Na(OH) solution.

6- (3 features) Workability Features. Amount of additional water and/or superplasticizer
indicated. This includes the total amount of water in the concrete mix.

7- (4 features) Curing Features. Curing process described quantitatively, with non-
quantitative characteristics discarded except for Final curing temperature where values
like “Oven”, “Ambient”, “External exposure” or “Sealed outdoor” are preserved.

8- (3 features) Sample Dimensions. This category specifies the side length for cubic speci-
mens and height and diameter for cylindrical specimens.

9- (108 features) Properties of Fresh Mix and AAC Specimens. This category includes me-
chanical and structural properties of the cured specimen, as well as workability, porosity
measures and setting time of fresh mix.

10- (1 feature) CO, footprint. The carbon dioxide (CO,) footprint for each mixture has been
quantified using the methodology outlined in [7] and further augmented by integrating a
linear regression analysis of the CO, footprint attributed to oven curing, as derived from
[3].

4. Experimental Design, Materials and Methods

Data validation and curation. The methodology employed in the data validation and cura-
tion process involved a carefully executed workflow that ensured the creation of a comprehen-
sive, accurate, and user-friendly dataset for further research and analysis in the field of AAC.
Several methodological aspects were adopted from the original compilation by [1], including the
selection of relevant papers and the time period determining that selection. This work enhances
the approach of [1] by refining the dataset and addressing any inconsistencies, thereby ampli-
fying its utility and value for the research community. The process aimed to develop a unified
approach for assessing influential factors on the hardened properties of AAC in an assigned cur-
ing regime, using both sufficiency (quantity) and significance (quality) as selection factors for
choosing pertinent AAC studies.

The process began with the elimination of redundant features such as columns representing
equivalent information, simplifying the dataset and discarding unnecessary data points. Fields fa-
cilitating future use, such as "Total Aggregate” and complementary percentages, were preserved
to ensure that the dataset remains user-friendly and informative.

Outliers were subsequently identified and carefully examined in the original reference source,
with potential transcription errors corrected to maintain accuracy throughout the dataset. In
cases where multiple binders were used, the molecular compositions were reviewed, and the
weighted sum was calculated to provide a comprehensive understanding of the binder’s impact
on the AAC properties.

As the process unfolded, repeated mixtures appearing in different studies were detected,
and duplicate entries removed to avoid redundancy. This step was essential in preserving the
dataset’s integrity and ensuring the uniqueness and value of the information provided.

The dataset’s accuracy was further improved by inspecting specimen dimensions and the tim-
ing of compression tests, ensuring data consistency and reliability. Additionally, all unit consis-
tency was verified, ensuring uniformity across the dataset and facilitating ease of use for future
researchers and industry professionals.

Finally, mixtures resulting from numerical interpolations were excluded from the dataset,
as they may not accurately represent real-world applications and could potentially skew the
dataset’s overall relevance and applicability.

By executing this extensive workflow as a fluent process, the data validation and curation
methodology resulted in a dataset that is not only comprehensive and accurate but also provides
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Table 2
CO,, footprint for constituent materials in (tones of CO2)/(tones of constituent material).

Sodium
Fly Silica Superpla- NaOH  silicate Sodium
OPC  Ash GGBFS Fume Metakaolin Aggregates sticizer Dry solution  silicate dry

w(t/t) 0.84 0.004 0.052 0.014 0.33 0.0048 1.88 1915 0.36 1.222

valuable insights and information for the ongoing research and development efforts in the field
of AAC.

For the calculation of the carbon footprint of each AAC mixture, the footprint associated with
both the production/extraction of the constituent materials and the oven curing of some mix-
tures has been considered. Both factors are summarized according to the following heuristic
equation:

CO, emissions (#) = Zwi -m; + (0.6417 - T — 16.0417) - ¢
1

where:

w; CO, emissions (t) to produce 1 ton of the mix component i

m; Mass of a mix component i in t/m3 of fresh mix

T Heat curing temperature if higher than 25°C; otherwise, t is set to zero
t Curing time expressed in days

The first part of the equation sums the carbon footprint w; weighted with the mass of the
individual precursor materials m; . [7] provide the values shown in Table 2.

Limitations. The compilation, which covers a limited time period, is not exhaustive and
might inadvertently omit relevant studies. The publication of this dataset is expected to prompt
its review and augmentation by the research community.

Representing the curing process of alkali-activated concrete mixtures in a tabular form is
challenging due to the absence of a universally accepted sequence of curing steps and the com-
plexity of tabular representation. The approach adopted in this dataset is streamlined, concen-
trating on temperature and duration as the principal factors affecting curing, but it might entail
notable omissions. While the detailed descriptions of the curing process in most studies facil-
itate repeatability, they also accentuate the significant variation in the presentation of curing
procedures, which is critical for ensuring the performance attributes of the construction ma-
terial. Consequently, certain specific elements of the curing process, such as the resting phase
prior oven inclusion or the conditions during the resting phase, may not be comprehensively
represented in the dataset.

The dataset incorporates estimated carbon footprint calculations for each specimen drawing
on existing sources [7] and [2]. Nonetheless, this simplified model does not consider certain fac-
tors, such as the influence of material transportation or the disparities between mass production
and controlled laboratory production, due to the lack of pertinent data. Future research could
concentrate on refining the modeling and computation of these factors, along with other envi-
ronmentally significant aspects concerning the features of each mixture, to yield a more holistic
understanding of the environmental ramifications (Figs. 1 and 2)

Data usage. This dataset is a crucial element in the effort to create a fundamental bench-
mark for use by diverse stakeholders within the AAC community. In material characterization,
the dataset serves two main purposes: facilitating the identification of research gaps and supply-
ing input for algorithms dedicated to developing predictive models. For the industrial sector, the
dataset acts as an objective standard for comparing the performance of AAC concretes, thereby
encouraging consistent progress across diverse domains.
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Fig. 1. Graphical Abstract. From left to right: a. represents the set of research papers that study the different features
of AAC. [1] Selected in b. a subset of these papers that served their research goals. The interest of this compilation
in the AAC community made the c. data curation process worth the effort. The format of the data is ready for the d.
data-driven applications.
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ORIGINAL COMPILATION (1] : CORRECTED: ELIMINATION OF FEATURE ELIMINATED MIXES: 1 IDENTIFIED:
REVIEW , * Transcription Errors REDUNDANCY: « with additions that altered the concrete 1 « Limitations
* Coherent selection criteria y Calculation Errors * with anectodical occurences tipology (steel fiber, crumbled rubber). ] + Future oportunities
* Valuable data size and | * Featurevalues placesfrom  + thatare redundant (e.g. same * without basic features (e.g. oxide 1 * Possible applications

format \ mismatched references concept with different units) composition). 1
. | « with false reference in original | ‘

i DATA INTEGRATION: composition (check not possible) 1

. * Internal Identification Features « present in various references (only one |

' * Oxide composition per binder mix is preserved) |

1 * CO2 footprint + calculted via interpolation of real mixes 1

\ ’

Fig. 2. Flowchart. From left to right: The original compilation has desirable characteristics but is not directly re-usable.
Into the curation concept we include, from a general overview, the steps present in the area of the figure marked as “cu-
ration”. This process allowed the identification of the limitations of the curation process (in terms of time and resources
and final degree of reliability), the opportunities that the publication of the data can provide in terms of the inclusion
of new mixes, and also the possible application of the data into data analysis / machine learning workflows.

The dataset ensures uniformity in the presentation of each feature by adhering to consistent
units of measurement. However, it is recommended that future users of this dataset normal-
ize the features to mitigate any bias in their significance when employed in predictive models.
Within concrete production, kilograms per cubic meter is the prevalent unit for denoting ma-
terial quantities in mix formulations, and this dataset conforms to this practice while utilizing
the international metric system for all other units. The dataset is primarily an accumulation, so
not all features are present for every formulation. To achieve internal consistency, users of the
dataset need to conduct a filtering and selection process according to their specific needs.
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