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Abstract

This data paper presents the Fine Aggregate (FA) Profile of an important river, the Goain
in Bangladesh and the Dawki called in the part of India, which is a major source of natural
FA for construction activities in Bangladesh. The FA Profiles were analyzed using sieve
and Sand Equivalent (SE) Value of Soils and FA tests over a period of more than two
years, with samples collected thrice a month from Jaflong, Sylhet, Bangladesh. The

sampling method followed standard guidelines, and the sieve analysis test report satisfied
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size distribution requirements, despite some fluctuations in the test results. The primary
focus of this data is to present the scenario of sand availability throughout the years,
which will be valuable for researchers, engineers, policymakers, and stakeholders
involved in planning and designing construction projects that involve river sand. This data
paper provides a comprehensive dataset on the FA Profile of the Goain (Dawki) River,
which can be reused in various ways, including developing predictive models, monitoring

the effects of climate change, and identifying areas for sustainable sand extraction.

Specifications table

Subject Construction Materials

Specific Particle size distribution of Fine Aggregate.
subject area

Table
Type of data Figure
Graph

Chart

How the data| The Fine Aggregate Profile data presented in this data paper were directly
were acquired collected from the two rivers. The instruments used for data acquisition
were a sieve shaker, a set of sieves, and a graduated cylinder, dispersion
agent. The data were collected by following American Society for Testing
Materials (ASTM) guidelines and the sampling location was chosen to
represent the typical sand composition of the river. Different machine
learning techniques and Microsoft office package were used to process the

data.

Raw

Data format Analyzed

Description of| Fine Aggregate samples were collected from the source, Goain (Dawki)

data collection River, thrice a month for over two years. The samples were collected from




=

o N o 0o b~ WN

10
11
12
13
14

a chosen location that represents the typical sand composition of the river,
most of the sand extract from the river adjacent to that point. The data

collection followed the standard guidelines.

Data source

* Institution: Not applicable

accessibility

location
+ City/Town/Region: Jaflong, Sylhet
 Country: Bangladesh
* Latitude and longitude (and GPS coordinates, if possible) for collected
samples/data: 25.0405° N, 92.2687° E (GPS coordinates: 25°02'25.8"N
92°16'07.3"E)
» Google Maps link: https://goo.gl/maps/Fi8 Gzg6ppn4SWATmM9

Data Data is included with this article

Value of the data

activities.

Provides critical information about the physical properties of natural FA for construction

e Can aid in construction planning and scheduling for consistent and high-quality sand

supply over the yeatrs.

o Offers insights into seasonal variations of sand characteristics over a two-year period.

e A baseline for future studies investigating changes in Fine Aggregate Profile and exploring

relationships.

Objective

The main objective of this article is to offer significant information that can benefit researchers,

engineers, policymakers, and stakeholders who are engaged in designing and planning

construction projects that require river sand especially in Bangladesh a fast growing infrastructure

perspective. Fine aggregate's physical properties are critical in the construction industry,

particularly in concrete production, where the percentage of finer particles can significantly affect
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the concrete's setting time and strength. Therefore, the purpose of this data paper is to present
comprehensive details about the Fine Aggregate Profile of the Goain River, which is a crucial
source of natural fine aggregate for construction activities in the locality. Moreover, this data can
serve as a valuable resource for future researchers to explore further including but not limited to

seasonal variation and appropriate period of Fine Aggregate collection based on requirement.
Data description

The dataset used in this research consists of Fine Aggregate Profile data. Samples are taken in
a proper manner that allows a comprehensive representation of the variations in the data. To
assess the particle size distribution and quality of the sand, sieve analysis and Sand Equivalent

(SE) value tests were conducted with a view to obtain Fineness Modulus (FM) and SE value.

FM refers to a numerical index used to describe the fineness or coarseness of a fine aggregate
such as sand. The FM is calculated by adding the cumulative percentages of the aggregate
retained on each of the standard sieves (usually 4.75mm, 2.36mm, 1.18mm, 600um, 300um,
150um) and dividing the sum by 100. It is unitless.

> Cu.% Retained in standard sieves

Fineness Modulus (FM) = 00 1)

The SE test is a standardized procedure used to determine the relative proportions of detrimental

fine dust or clay-like materials present in a sand sample. The test evaluates the cleanliness and

purity of the sand by measuring the ratio of the height of sand to the height of clay-like materials

in a graduated cylinder and the measuring unit is %. The result is expressed as a SE value,

usually ranging from 0 to 100, with higher values indicating cleaner and more desirable sand.
Sand Reading

Sand Equivalent (SE), % = SE = 100 X — (2)
Clay Reading

Table 1: Sieve analysis and SE Value of Soils and FA

Percent Passing (%) through sieves (mm) Avg. | SE Avg.
Test Date FM
95 | 475|236 | 118 | 06 | 0.3 |0.15 FM | (%) SE
] 6/1/2020 100 | 971 | 88.7 | 70.1 | 321 | 7.3 2.5 | 3.02 95.4
un-
20 6/10/2020 | 100 | 995 | 943 | 595 | 31.7 | 150 | 25 | 298 | 2.99 | 93.2 94.9
6/20/2020 | 100 | 98.9 | 904 | 68.4 | 31.7 | 9.7 46 | 2.96 96.2




Percent Passing (%) through sieves (mm) Avg. | SE Avg.
Test Date FM

95 | 475 | 236 | 1.18 | 0.6 | 0.3 |0.15 FM | (%) SE
7/1/2020 | 100 | 98.6 | 939 | 59.6 | 33.8 | 16.0 | 3.7 | 2.94 95.9

Jul- 7/10/2020 | 100 | 98.8 | 94.7 | 62.2 | 37.1 | 178 | 23 | 287 | 2.87 | 958 95.9
20 7/20/2020 | 100 | 98.1 | 944 | 644 | 375| 195 | 5.2 | 281 95.9
8/1/2020 | 100 | 919 | 90.3 | 68.7 | 319 | 115 | 41 | 3.02 96.7

ad 8/10/2020 | 100 | 99.2 | 894 | 67.3 | 316 | 9.3 3.7 3 299 | 96.3 96.5
20 8/20/2020 | 100 | 98.0 | 90.3 | 685 | 324 | 11.8 | 4.2 | 295 96.6
9/1/2020 | 100 | 98.2 | 80.7 | 60.3 | 276 | 7.5 10 | 325 98.0

e 9/10/2020 | 100 | 98.9 | 88.8 | 69.0 | 37.3 | 11.1 | 3.2 | 292 | 3.05 | 96.4 96.9
20 9/20/2020 | 100 | 969 | 856 | 67.7 | 359 | 13.1 | 3.3 | 2.98 96.3
10/1/2020 | 100 | 97.8 | 90.6 | 75.0 | 453 | 16.2 | 5.0 | 2.7 96.4

oct 10/10/2020 | 100 | 985 | 81.7 | 65.8 | 33.7 | 21.2 | 99 | 289 | 2.85 | 933 94.7
20 10/20/2020 | 100 | 96.7 | 85.7 | 67.0 | 36.5 | 13.1 | 4.2 | 2.97 94.5
11/1/2020 | 100 | 96.2 | 77.3 | 586 | 29.0 | 6.3 23 | 33 96.4

Nov- 11/10/2020 | 100 | 97.6 | 90.9 | 69.2 | 26.7 | 5.4 15 | 3.09 | 3.07 | 96.8 96.7
20 11/20/2020 | 100 | 98,5 | 90.1 | 73.7 | 40.0 | 12.7 | 3.7 | 2.81 96.8
12/1/2020 | 100 | 98.6 | 90.1 | 62.3 | 434 | 256 | 59 | 2.74 94.0

pec- 12/10/2020 | 100 | 98.4 | 929 | 675 | 47.7 | 285 | 6.3 | 259 | 2.66 | 93.9 93.5
20 12/20/2020 | 100 | 96.9 | 90.6 | 68.9 | 47.3 | 219 | 9.7 | 2.65 92.6
1/1/2021 100 | 98.8 | 91.2 | 759 | 46.0 | 158 | 4.1 | 2.68 93.8

an- 1/10/2021 | 100 | 994 | 926 | 77.2 | 463 | 180 | 59 | 261 | 2.64 | 92.6 93.4
2t 1/20/2021 | 100 | 98.8 | 93.1 | 69.6 | 454 | 254 | 6.0 | 2.62 93.8
2/1/2021 100 | 974 | 864 | 70.6 | 435 | 18.7 | 83 | 2.75 92.9

Feb- 2/10/2021 | 100 | 98.9 | 916 | 76.2 | 465 | 184 | 7.1 | 261 | 2.67 | 921 93.0
2l 2/20/2021 | 100 | 98.2 | 91.2 | 76.0 | 448 | 172 | 7.2 | 2.65 93.9
3/1/2021 100 | 97.2 | 87.0 | 69.1 | 374 | 131 | 42 | 2.92 94.3

Mar 3/10/2021 | 100 | 98.8 | 93.6 | 676 | 454 | 250 | 8.1 | 2.61 | 2.69 | 92.7 93.1
2l 3/20/2021 | 100 | 985 | 944 | 69.0 | 469 | 285 | 8.3 | 2.54 92.3
4/1/2021 100 | 97.9 | 89.8 | 72.0 | 33.1 | 87 2.8 | 2.96 93.9

2.98 93.6
4/10/2021 | 100 | 955 | 88.7 | 741 | 354 | 7.7 2.1 | 296 94.2




Percent Passing (%) through sieves (mm) Avg. | SE Avg.
Test Date FM
95 | 475 | 236 | 1.18 | 0.6 | 0.3 |0.15 FM | (%) SE
Apr-
21 4/20/2021 | 100 | 975 | 88.1 | 689 | 305 | 84 3.1 | 3.03 92.8
5/1/2021 | 100 | 98.2 | 88.7 | 723 | 408 | 143 | 49 | 28 92.6
May 5/10/2021 | 100 | 979 | 88.7 | 729 | 421 | 153 | 56 | 277 | 2.90 | 92.8 93.10
2l 0001 100 | 975 [ s4s [ 662 |25 112 | 32 |31 93.9
un- 6/1/2021 | 100 | 96.3| 885 | 70.6| 385| 9.9 23| 294 94.3
6/10/2021 | 100 979 | 89.2| 72.7| 40.7| 12.6 411|283 | 2.86 945 | 94.0
2 6/20/2021 | 100 98.3| 898 | 73.2| 41.0| 12.7 421 281 93.3
Jul- 7/1/2021 | 100 969 | 90.0| 58.8 | 36.6 | 21.0 56| 291 93.8
7/10/2021 | 100 976 | 894 | 728 405 121 34| 284 | 2.85 93.8| 939
21 7/20/2021 | 100 979 | 913 | 63.7] 394 | 224 6.9 | 2.79 94.1
Aug- 8/1/2021 | 100 96.4| 854 | 669 36.4 | 129 3.9 298 94.7
8/10/2021 | 100 | 985 | 926 | 75.7|335| 7.4 211290 | 291 939 | 94.2
2 8/20/2021 | 100 98.1| 915| 610 37.3| 211 74| 2.84 94.1
Sep- 9/1/2021 | 100 985| 89.2| 733|423 153 56| 2.76 92
9/10/2021 | 100 98.1| 924 | 759 450 14.3 47| 270 | 2.73 925 | 92.7
21 9/20/2021 | 100 96.3| 86.5| 70.8| 43.0| 22.5 8.8 | 2.72 93.5
Oct- 10/1/2021 | 100 978 | 934 | 634 409 | 228 6.9 | 2.75 94.1
10/10/2021 | 100 976 | 929 | 654 | 441|280 | 105|261 | 2.72 93.8| 94.0
2l 10/20/2021 | 100 98.1| 89.7| 73.2| 41.2| 13.0 4.7 2.80 94
NOV- 11/1/2021 | 100 994 | 874 | 713 | 345 19.7 72| 281 96.8
11/10/2021 | 100 979 | 920 | 67.3| 454 | 27.3 76| 2.63| 2.68 93.1| 94.7
21 11/20/2021 | 100 98.1| 941 | 703 | 47.1| 259 5.8 2.59 94.1
Dec 12/1/2021 | 100 98.0| 80.3| 629 269 | 13.1 3.6 315 92.8
12/10/2021 | 100 98.1| 919 | 651 443 | 23.8 45| 272 | 3.01 93.9| 93.2
21 12/20/2021 | 100 978 | 82.7| 635|248 | 13.1 3.4 3.15 92.9
Jan- 1/1/2022 | 100 98.1| 919 | 615 403 | 221 48| 281 93.3
1/10/2022 | 100 96.8| 91.0| 634 | 423| 225 33]281| 281 936 | 93.2
22 1/20/2022 | 100 98.1| 925| 621 39.5| 219 55| 2.80 92.6
2/1/2022 | 100 99.1| 964 | 679 434 | 19.8 29| 271 93.9
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Percent Passing (%) through sieves (mm) Avg. | SE Avg.
Test Date FM

95 | 475 | 236 | 1.18 | 0.6 | 0.3 |0.15 FM | (%) SE

Feb- 2/10/2022 | 100 | 979| 91.3| 635 | 40.5| 23.6 94| 2.74 92.2
2.69 925

22 2/20/2022 | 100 | 98.1| 940 | 67.8| 450 | 25.3 6.6 | 2.63 91.2

Mar- 3/1/2022 | 100 | 99.6| 895 | 71.6| 28.8| 125 4.9 2.93 93
3/10/2022 | 100 | 996 | 93.7| 76.4 | 309 | 12.6 361|283 2.89 93| 92.0

22 3/20/2022 | 100 99.0| 870| 721 | 325 145 35| 291 90.1

Apr- 4/1/2022 | 100 | 99.6| 895| 716 | 324 | 16.2 6.4 | 2.84 93
4/10/2022 | 100 99.0| 971| 77.0| 499 19.8 4.4 | 2.53 | 2.66 96.7 | 94.2

22 4/20/2022 | 100 98.3| 941| 704 | 49.1| 254 3.0 2.60 92.8

May 5/1/2022 | 100 96.5| 86.4| 53.8| 323 | 18.0 4.1 3.09 93.1
5/10/2022 | 100 99.2| 889 | 751|379 19.6 58| 2.74 | 2.86 929 | 93.2

22 5/20/2022 | 100 976 | 931| 648 | 41.3| 218 6.3 | 2.75 93.5

Jun- 6/1/2022 | 100 978 | 894 | 73.0| 37.7| 19.8 5.6 | 2.77 92.5
6/10/2022 | 100 | 985 | 83.1| 655|275 | 135 53| 3.07| 2.86 934 | 93.2

22 6/20/2022 | 100 983 | 91.1| 721|374 196 6.4 | 2.75 93.8

Jul- 7/1/2022 | 100 | 985 | 90.7| 721 36.9| 195 6.0 2.8 92.6
7/10/2022 | 100 | 96.8 | 90.4| 62.3| 43.6| 27.8 80| 27| 2.76 92.9 92.7

22 7/20/2022 | 100 | 98.8| 92.0| 713 | 34.7| 17.2 45| 2.8 92.5

Aug- 8/1/2022 | 100 | 975 | 90.8| 75.0| 41.6| 20.6 6.3 | 2.7 93.7
8/10/2022 | 100 | 96.4 | 88.7| 59.5| 39.7| 249 70| 28| 2.75 92.9 93.2

22 8/20/2022 | 100 | 97.8| 925| 64.1| 43.0| 231 59| 2.7 92.8

The dataset comprises a total of 81 sets of data, with each record containing the following
information: date of sample collection, particle size distribution measured using standard sieves
of sizes 9.5mm, 4.75mm, 2.36mm, 1.18mm, 0.6mm, 0.3mm, and 0.15mm. The particle size
distribution data is utilized to calculate the percent finer, which in turn is used to determine the FM
of the sand. Additionally, the dataset includes the SE value. As such, the dataset encompasses
both categorical and numerical data. During the data collection and processing stages, no
abnormalities or issues were detected. The data underwent thorough checks, confirming its
reliability and quality. Consequently, no further preprocessing was deemed necessary. The "Avg.

FM" and "Avg. SE (%)" displays the average of respective calculated for each month’s tests.
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Data statistic

Table 2: Database and variables.

Name of variable Count Mean Stdv. Min 25% 50% 75% Max
%Finer Than 9.5mm 81 100 0 100 100 100 100 100
%Finer Than 4.75mm 81 97.95 112 91.85 97.58 98.13  98.57 99.63
%Finer Than 2.36mm 81 89.96 3.63 77.3 88.74  90.36 925 97.13
%Finer Than 1.18mm 81 68.42 523 53.75 64.37 68.93 7233 77.22
%Finer Than 0.6mm 81 38.4 6.21 24.76  33.48 39.38 43.43  49.88
%Finer Than 0.3mm 81 17.26 6 5.4 12.7 17.21 21.88  28.54
%Finer Than 0.15mm 81 5.09 2.06 0.96 3.58 4.75 6.26 10.5

Fineness Modulus 81 2.81 0.15 2.53 2.7 2.8 2.91 3.3
Sand Equivalent (%) 81 93.94 151 90.1 92.9 93.8 94.3 98

It is noticed that average FM found 2.81, while it ranges from 2.53 to 3.3 with standard deviation
of 0.15 And on average, the SE value is 93.94%; ranging from 90.1% to 98%. % finer than 9.5mm
was 100 over the entire data collection period while average of 97.95% is finer than 4.75mm with
a minimum of 91.85% and a maximum of 99.63%, average, 89.96% of the material is finer than
2.36mm has slightly more variability compared to others, ranging from 77.3% to 97.13%. The
average percentage of material finer than 1.18mm is 68.42% and it shows moderate variability,
with values ranging from 53.75% to 77.22%. On average, 38.40% of the material is finer than
0.6mm and it has relatively higher variability, with values ranging from 24.76% to 49.88%. The
average percentage of material finer than 0.3mm is 17.26% with moderate variability, with values

ranging from 5.4% to 28.54%. On average, 5.09% of the material is finer than 0.15mm with

moderate variability, ranging from 0.96% to 10.5%.
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Figure 1: Histograms of Dataset

Figure 1 presents a series of histogram plots that depict the distribution of data for the inputs and
outputs. These plots provide valuable insights into the frequency of occurrence for different
values, as well as the central tendencies represented by the mean and standard deviation. The
X-axis of the plot represents the range of % finer, while the Y-axis represents the count of
occurrences for each % finer value. By visualizing the data it is easily possible to get a clearer

understanding of the distribution patterns and identify any notable trends or variations.
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Figure 2: Hexbin plot 1 (% finer VS Fineness Modulus)

Figure 2 showcases a series of hexbin plots, which have been employed to examine the
relationship between the percent finer (X-axis) of a specific size particles and the FM (Y-axis)
within the research dataset. These plots offer a useful means of exploring the density and
patterns. The hexagonal bins in the plot visually depict the data points, with the color intensity of

each bin indicating the density of the data points within that specific region. Adjacent to the plot,

10
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a count bar is provided to aid in the interpretation and navigation of the data density across the
hexagonal bins.
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Figure 3: Hexbin plot 2 (% finer VS Sand Equivalent %)

Figure 3 presents a set of hexbin plots that highlight the relationship between the percent finer
(X-axis) and the SE (Y-axis). These hexbin plots provide a visual representation of the connection

between them. Through these hexbin plots, it is easier to gain insights into the distribution and

11
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clustering of data points, allows identifying any significant relationships or trends between the
input and output variables.
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Figure 4: Box Plot 1 (% finer VS Fineness Modulus)

Figure 4 displays a set of box plots that effectively showcase the distribution and central tendency
of the percent finer (X-axis) for different specific sieve in relation to the Fineness Modulus (Y-axis)
of the dataset. These box plots offer a concise summary of the data's spread and key statistical

measures. Each box plot consists of a rectangular box, which represents the interquartile range

12



1 (IQR) and captures the middle 50% of the data. The line within the box represents the median,
2 which indicates the central tendency of the distribution.
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6  Figure 5 presents a set of box plots that illustrate the variation and intensity of the percent finer
7  (X-axis) values for different sieves in relation to the Sand Equivalent (Y-axis) values of the stated
8 dataset. The plots allow to observe the variations in % finer across different SE values, providing
9 anindication of the intensity of % finer as SE changes. This information aids in understanding the

10 impact of SE on the patrticle distribution and provides valuable insights for further analysis and
11  interpretation of the dataset.
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Figure 6 depicts bar plots illustrating the relationship between percent finer (X-axis) and Fineness
Modulus (Y-axis). The bar plots provide a visual representation of the particle size distribution and
its variation across different FM values. Each bar represents a specific FM value, and its height
corresponds to the percentage of finer particles for that particular FM value. This visual

presentation aids in understanding the relationship between FM and the corresponding particle
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Figure 6: Bar Plot 1 (% finer VS Fineness Modulus)

size distribution, allowing for a comprehensive analysis of the data.




= uu

S'86
91’66
0'66
€166
€186 £
£0°86 n
8v'86 ¥
8516
9516 k=
ce'se 2
1886
98'96 S
z'9%6
8886
£1'86
T'16

u (=] i [=]
P~ T3] ™

100 A

(%)usjeanbapues

| oot
= 00l
————— oot
00T
oot £

00T 1A
L]
001 @

oot 8
00T m
00T £

00T w
00T

0ot
001
0ot
001

T T T T
[=] "s] o [Ts] L=
m _... 5 2

(2)1uajeainbipues

= a»

vT'eL
60°GL
90°zL
89°£9
€T'GO E
sTeL g
EC'EL A
oLzL 8
cz'9ok
161L
819L
@m.m@w
29'88
£0'69
LE'F9
1oL

u (=] i o
P~ T3] ™

100 A

(%)usjeanbapues

| S'Z6
=———— 9988
——————————1 ‘__Im.om
8E°96
- 88'16 £
- 1968 9
ZT68 N

. =
==
|
R.mm.m
916 I
15706 °
€L
z8'88
v'6
6988

T T T T
[=] "s] o [Ts] o
m _... 5 2

(%)3auajeainbipues

g] =] [Te] =]

100 A
7
5
2

(%)usjeanbapues

= ¥b'LE

[V 34

- oF'CE

gc'cy
FsTr g
FITTE ©

150t 8
sz
(1]

6z'zy 2

60'EE £
6o w
62' LY
1062
9z'LE

S'LE

~ 5] ™

100 A

(%)1uajeainbapues

ITZE

2l o "e] o

= 8¢

88'S

- 19E

88z
FSt g
- 69%

vE 8§
£

1S5 O

612 2
FAvA™
cf
116
ve'z
7€

LT'S

152

2l o "e] o

T
[=]
=] [ 3] r~
—

(%)1usjeAainbipues

Figure 7: Bar Plot 2 (% finer VS Sand Equivalents %)

Figure 7 displays bar plots depicting the relationship between percent finer (X-axis) and Sand

3
4
5

Equivalent (Y-axis). By examining the bar heights, it will be easier to gain insights into the

distribution and variations in % finer across different SE values.
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Figure 8: Stacked Bar Plot 1 (% Finer VS Fineness Modulus)

In Figure 8, Stacked Bar Plot illustrates the composition of different particle sizes distributed
based on FM. The Y-axis represents the FM values, while the X-axis represents serial number of
the test. Each bar is divided into color matched segments, with each segment representing a
specific particle size. The height of each segment within a bar corresponds to the percentage
composition of that particle size for the given FM value.
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Figure 9: Stacked Bar Plot 2 (% Finer VS Sand Equivalent)
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Figure 10: Observation of different fine content over time

FinerThan9.5mm
%FinerThan4.75mm
%FinerThan2.36mm
%FinerThanl.18mm
%FinerThan0.6mm
%FinerThan0.3mm
%FinerThan0.15mm
FinenessModulus
SandEquivalent(%)

Figure 9 shows stacked bar Plot 2, represents the composition of different particle size distributed

with respect to SE. Figure 10 illustrates the trend of changes in particle size distribution from June

2020 to August 2022 whereas figure 11 shows the normalized value of the data over time. The

X-axis represents the date of testing, while the Y-axis represents the values of % finers, FM and

SE founds. It represents the overall variations over time. The line or data points on the graph

depict the specific values obtained for each month of testing. The pattern or trend in the data

points provides insights into the temporal changes in patrticle size distribution.
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Figure 11: Normalized data over the time

In the Figure 11, the Y-axis represents normalized values, while the X-axis represents the date of

the tests. This plot shows the visualization and comparison of multiple variables simultaneously.
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Figure 12: Particle Size distribution
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Figure 12 shows the fluctuations in the percentage of finer (Y-axis) particles and size (X-axis)
over time, aiming to observe any trends or patterns in the data. From the graph any notable
changes or variations in the particle size distribution throughout the year can be identified.

Experimental design, materials and methods

The purpose of this was to examine the physical properties of the fine aggregate from Goain
River, which is a commonly used source for construction projects in Bangladesh. To achieve this,
representative samples were collected from the source three times per month and tested in the
laboratory for particle size distribution and the amount of clay or silt present. The sampling was
conducted according to ASTM D75/D75M-19 [1] Standard Practice for Sampling Aggregates.

To ensure consistency of the samples, three individual sets were prepared and tested separately
for each test, in accordance with ASTM C136/C136M-19 [2] Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates, and ASTM D2419-14 [3] Standard Test Method for SE
Value of Soils and Fine Aggregate. These tests were used to determine the particle size
distribution and the SE value, respectively.

It should be noted that the values obtained from the tests varied depending on the season,
however, it was observed that the gradation of the fine aggregate was always within the
acceptable criteria of ASTM C33/C33M-18 [4] Standard Specification for Concrete Aggregates.
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