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can be used by material researchers, as well as in numerical
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Specifications Table

Subject Civil and Structural Engineering

Specific subject area Hollow concrete blocks masonry

Type of data Table, Image and Figure

How data were acquired The tests were carried out in a servo-hydraulic machine

Data format Raw and primary processed data

Parameters for data collection The physical and mechanical parameters of blocks were obtained by
measurement with caliper and the servo-hydraulic machine

Description of data collection Splitting tests were performed according to the procedures established

in the ASTM C-1006-13 standard [1]. Tests were
displacement-controlled at a velocity of 4000 N/mm. This test method
produces a line load along the bed surface of the masonry unit. The
compressive load P, applied by bearing rods to the unit, results in
tensile stresses distributed over the height of the unit H, in the split
length of the unit L. The splitting tensile strength (f;;) of the specimen
is then calculated by using an equation. This test method can be
conducted with the rod oriented in either the longitudinal or the
transversal direction to the bed surface. Data reported belongs to two
sets of blocks, with medium and high compressive strength.
Data source location Institution: Universidad Auténoma de Nuevo Ledn, Instituto de
Ingenieria Civil.
City: San Nicolas de los Garza
Town: Ciudad Universitaria
Region: Nuevo Leén
Country: Mexico (25°44'00.07” N, 100°18'22.55" W)
Data accessibility Repository name: Mendeley Data
Data identification number: Version 2, published in
Mendeley Data, 2021, DOI:10.17632/53jc9d5wcz.2
Direct URL to data: https://data.mendeley.com/datasets/53jc9d5wcz/2
Related research article Alvarez-Pérez, ]. Mesa-Lavista, M. Chivez-Gémez, J.H. Fajardo-San
Miguel, G., Experimental investigation on tensile strength of hollow
concrete blocks, Materials and Structures, 54: 164 (2021).
http://doi.org/10.1617/s11527-021-01761-3

Value of the Data

« Dataset shows the obtained values of hollow concrete blocks that have been tested under
indirect tensile tests, applying the ASTM C-1006-13 standard. The dataset can be used in the
investigations of the characteristics of the materials.

» The data provided can be useful for researchers studying the strength of hollow concrete
blocks masonry, and for its comparison with results from compressive strength or direct ten-
sile tests.

« The data can be used in finite element modeling as part of the constitutive model.

1. Data Description

The collected data in this document is of two sets of hollow concrete blocks (HCB). The
first, with medium compressive strength (f’c, = 11.62 MPa over the net area), and the second
set with high compressive strength (f’c, = 28.8 MPa over the net area) [2]. The 1% spreadsheet
form the dataset shows all the dimensions measured from the 90 tested blocks, and the strength
obtained for each specimen of the first set. The measurements and results of the second set are
shown in the 2" spreadsheet, where 60 blocks were tested. The HCB, manufactured in the State
of Nuevo Leon, Mexico, is of two cells and with cement and aggregate up to a size less than
10 mm. The nominal dimensions for the first set are 395 mm x 194 mm x 144 mm (length
x height x thickness), while for the second set are 397 mm x 197 mm x 147 mm (length x
height x thickness), which have a net to gross area ratio of about 0.57 and 0.55, respectively.
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ELEVATION VIEW

PLAN VIEW

Fig. 1. Dimensions of the block with medium compressive strength.
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Fig. 2. Splitting method. (a) In the x-direction over the gross area (Case A), (b) In the x-direction over the net area (Case
C) (c) In the y-direction over the net area (Case B).

Fig. 1 shows the plan and elevation view of the HCB, and the nomenclature of each block with
medium compressive strength. The dimensions of the tested blocks with medium and high com-
pressive strength are shown in https://data.mendeley.com/datasets/53jc9d5wcz/2.

Splitting tests (Fig. 2) were performed according to the procedures established in the ASTM
C-1006-13 standard [1]. The blocks with medium compressive strength were tested in the direc-
tion A, B, and C (Fig. 2), while the blocks with high compressive strength were tested in the A
and B directions (Fig. 2a, and c).

Tests were displacement-controlled at a velocity of 4000 N/mm. The splitting test has its
origins in the works of [3]. This test method produces a line load along the bed surface of the
masonry unit. The compressive load P, applied by bearing rods to the unit, results in tensile
stresses distributed over the height of the unit H, in the split length of the unit L. The splitting
tensile strength (f;;) of the specimen is then calculated by using the equation (1) [1].

2P

fe=T1h

(1)

Where: f; is the splitting tensile strength (MPa), P is the maximum applied load (N), L is the
split length (mm) and, H is the distance between the rods (mm).

This test method can be conducted with the rod oriented in either the longitudinal or the
transversal direction to the bed surface. Table 1, shows the summary of the dataset obtained
from the splitting tests for blocks with medium compressive strength (15! spreadsheet from the
dataset).

In addition, eleven figures are available in the dataset for a better appreciation of the tests.
Figures 1 to 5 from the dataset show the measurements and nomenclature of the blocks. Figures
6 to 8 from dataset show the graphics of the resume, and their data is in the 3™ spreadsheet.
Finally, figures 9 to 11 show the mode of failure of the tested blocks.
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Table 1
Summary of the tests for A, B and C specimens, with medium compressive strength.
A Specimens B Specimens C Specimens
Max Load L H fi Max Load L H fi Max Load L H fi
(N) (mm)  (mm) (MPa) (N) (mm)  (mm) (MPa) (N) (mm)  (mm) (MPa)

34172.60 145.00 195.00 0.77 16179.80 7829 19460 0.68 19868.60 56.82 196.00 114
3453520 145.00 195.00 0.78 806540 8225 195.00 0.32 2143260 5319 195.00 132
42865.20 145.00 195.00 0.97 15444.80 77.83 19430 0.65 17179.40 5524 196.00 1.01
41375.60 145.00 195.00 0.93 13818.00 8257 194.00 0.55 18914.00 56.00 195.00 110
48451.20 145.00 197.00 1.08 15680.00 81.65 195.00 0.63 1778700 5498 196.00 1.05
46226.60 145.00 195.00 1.04 16963.80 81.82 194.00 0.68 2555840 5335 195.00 156
37553.60 145.00 195.00 0.85 1579760 7856 196.00 0.65 2346120 53.02 19700 143
38090.50 145.00 195.00 0.86 1825890 81.09 19520 0.73 1989140 5412 196.00 119
38225.70 146.00 195.00 0.85 1421260 8116 19490 0.57 1704990 53.58 195.00 1.04
4429750 145.00 195.00 1.00 1924320 7898 193.60 0.80 21460.20 5593 196.00 125
37656.90 145.00 195.00 0.85 1035410 81.06 19350 0.42 11958.80  55.87 196.00 0.70
40080.60 145.00 195.00 0.90 19649.10 8294 19520 0.77 2290940 5549 196.00 134
40125.20 144.00 196.00 091 1571460 8138 193.80 0.63 12265.20 53.64 195.00 0.75
42687.40 144.00 195.00 0.97 14604.50 80.37 195.00 0.59 1367030  54.54 195.00 0.82
30090.80 145.00 196.00 0.67 2158030 80.05 19480 0.88 26325.60 53.36 19700 159
31256.60 144.00 194.00 0.71 1243840 8140 19350 0.50 17016.60 5536 194.00 1.01
50169.40 14700 196.00 111 12646.50 80.08 193.50 0.52 2110790 5392 196.00 127
37036.90 145.00 195.00 0.83 1622740 80.29 19460 0.66 1143270 5440 196.00 0.68
31379.40 146.00 196.00 0.70 1740160 80.44 19450 0.71 1366120 53.68 196.00 0.83
44850.70 144.00 196.00 1.01 1552130 8129 19320 0.63 16413.70 5315 195.00 1.01
3753350 145.00 194.00 0.85 16362.10 8035 195.60 0.66 1249030 5432 194.00 0.75
36472.60 146.00 196.00 0.81 1543840 80.48 194.00 0.63 1459290 54.66 195.00 0.87
47736.30 146.00 194.00 1.07 1786630 81.71 193.80 0.72 12376.60 53.80 195.00 0.75
3430240 145.00 196.00 0.77 1383190 81.86 19510 0.55 17742.40  55.72 196.00 1.03
29117.80  146.00 196.00 0.65 12874.80 7835 194.80 0.54 16614.70 5518 196.00 0.98
33929.10 144.00 196.00 0.77 1453700 79.61 19450 0.60 18063.30 54.00 196.00 1.09
4011140 144.00 196.00 0.90 15687.00 80.06 195.80 0.64 16629.70  54.28 194.00 1.01
36297.30 144.00 196.00 0.82 1313590 8107 195.00 0.53 1623740 5472 195.00 0.97
3382720 144.00 194.00 0.77 11009.50  80.62 194.20 0.45 3179330 55.01 194.00 1.90
45538.50 145.00 194.00 1.03 12244.80 81.20 19390 0.50 2476240 5570 195.00 145

2. Experimental Design, Materials and Methods

For testing the blocks with medium compressive strength, 120 blocks were randomly selected
from the same batch within the same block production. First, 30 blocks were subjected to the
compression test to determine their compressive strength. The other 90 blocks were separated
for testing in the splitting tests. For testing the blocks with high compressive strength, 90 blocks
were randomly selected from another batch of blocks. Like the first set, 30 blocks were reserved
for the compression test.

In this work, the splitting test was carried out applying the ASTM - C-1006-13 standard [1].
The tests were performed in different directions:

« For blocks with medium compressive strength, 30 HCB in the A direction (Fig. 3), 30 HCB in
the B direction (Fig. 4), and 30 HCB in the C direction (Fig. 5) were tested. The C direction is
a variation of the ASTM test, carried out by [4,5].

« For blocks with high compressive strength, only 30 HCB in the A direction (Fig. 3), and 30
HCB in the B direction (Fig. 4) were tested.
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Fig. 5. Splitting tests in the C direction.
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