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Experimental studies of the strength of masonry under axial and local
compression

Abstract. Masonry is one of the traditional building materials that remains highly relevant in modern civil and industrial
construction. Determining its strength characteristics, especially under compressive loads, remains an important scientific and
technical task, since such forces prevail in load-bearing walls, columns, and other structural elements of masonry. The
compressive strength of masonry is affected by numerous factors, including the strength and geometric properties of the units,
their shape accuracy, the presence of voids, the mortar strength, the deformation characteristics of hardened mortar, the
workability of the mortar mix, the bond strength between mortar and masonry units, the degree of joint filling, the bonding
pattern, and the overall quality of workmanship. When determining the strength of masonry under local compression, the nature
of the sample's destruction is taken into account, on the basis of which a corresponding kinematic scheme is developed that
determines the main parameters that affect the strength of the masonry. One of the key issues is the lack of a unified approach
to determining the geometric parameters of the samples used for testing. The objective of this study is: 1. to develop
scientifically based recommendations for the optimal shape and size of standard samples that allow the most reliable assessment
of the axial compressive strength of masonry based on test results; 2. to consider the case of local compression of walls by

stamps located near the end face with a width less than the wall thickness.
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Introduction.

Masonry is one of the traditional building materials
that remain highly relevant in modern civil and
industrial construction. Determining its strength
characteristics, particularly under compressive loads,
remains an important scientific and technical task, since
such forces prevail in load-bearing walls, columns, and
other structural members of masonry.

A significant contribution to the formation of the
principles of masonry structure's design was made in
the works of L.I. Onyshchyk, which became the
foundation for relevant research in the mid-20th
century. At the same time, many scientific works
indicate that the strength limit of masonry, determined
by the formula of L.I. Onyshchyk, is underestimated
compared to the actual experimental results [1-3]
obtained during tests of brick columns with a cross-
section of mainly 250x250 mm. In a number of cases,
discrepancies of 2—4.5 times were found, indicating the

need to improve existing approaches to determining the
strength of masonry.

Abroad, it is usually determined based on the results
of testing prisms, wall fragments, and wallettes. Prisms
are samples with a height ranging from one to three
heights of masonry elements, while wallettes are short
wall fragments formed from several rows and at least
three masonry elements wide. Among foreign
researchers, Francis A.J. [18], Hamid A.A. [14],
Ganesan T.P. [19], Wu F. [20], and others [8, 21-29]
have made significant contributions to the study of
masonry strength under compression. Their work is
devoted to analyzing the influence of prism geometry,
number of rows, joint thickness, mortar type, and
Poisson's ratio. Researchers emphasize that in order to
obtain reliable results, it is necessary to take into
account the height-to-thickness ratio (4/¢), the volume
fraction of mortar, and the number of rows in the
sample.
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Therefore, samples with different shapes and
geometric dimensions are used for experimental
determination of masonry strength under compression,
and the question of a master sample remains unresolved
and requires further research.

Aspects of determining the strength of masonry
under local compression are discussed in detail in the
scientific works of Pinchuk N.M. [30], Shapoval S.L.
and Klymenko E.V. [31-32], Mitrofanov V.P. and
Dovzhenko O.0. [5]. When analyzing the strength of a
structural element, the nature of its destruction is taken
into account, on the basis of which a corresponding
kinematic diagram is developed that determines the
main parameters that affect the strength of the masonry
(h/lioe, fi). The case of local compression of walls by
stamps located near the edge with a width less than the
thickness of the wall has not been studied.

Problem statement.

The purpose of the authors' experimental studies is
to analyze the nature of destruction and limit load of
brick masonry under axial and local compression in
order to provide recommendations on: the shape and
dimensions of samples for determining the strength of
masonry under compression and methods for
calculation under local compression.

Main material and results.

Two series of test samples were manufactured in the
laboratory of the Department of Building Structures.
The first one was for axial compression testing (Fig. 1)
and included: three columns with cross-sectional
dimensions of 510x510, 380x380, 250x250 mm, 1 m
high; three pairs of half-brick-thick prisms with heights
of three, five, and seven standard-size bricks, as well as
a half-brick-thick wall fragment measuring 900x440
mm. The geometric parameters of the samples of the
first series are given in Table 1. The marking with a
letter indicates the type of test sample: C — column; W
— wall; P — prism. The geometric dimensions are given
in cm. Twin samples are marked as a and 4. During the
loading process, the deformed state of the masonry was
studied using clock-type indicators with a scale of 0.01
mm, with a measurement base of 400 mm.

The second series involved testing the local
compression of brick walls in the case of applying a

load near the edge, not across the entire width of the
wall cross-section along its length (Fig. 2), using
platforms of various sizes: 150%250; 100x150;
100x100; 100%x250; 150x100.

Table 1 — Geometric parameters of the 1st series test

samples

Ne Description Width, Length, Height,

mm mm mm
1 C-25.25.100 250 250 1000
2 C-38.38.100 380 380 1000
3 C-51.51.100 510 510 1000
4 W-90.12.44 120 900 440
5 | P-25.12.21.5-a 120 250 215
6 | P-25.12.21.5-6 120 250 215
7 | P-25.12.36.5-a 120 250 365
8 | P-25.12.36.5-6 120 250 365
9 | P-25.12.51.5-a 120 250 515
10 | P-25.12.51.5-6 120 250 515

The strength of bricks and mortar was determined
using standard methods. The average strength of bricks
in the first series f, was 11.3 MPa, and mortar f;, was
8.56 MPa. For the second series f, = 8.52 MPa, f,, =
4.45 MPa.

All test samples were mounted on a metal plate with
loops for transportation to a 500-ton hydraulic press,
where the tests were performed.

During testing, the first vertical cracks formed at a
load of approximately: 0.9 N, for a column with a cross-
section of 250%250 mm; 0.8 N, for a cross-section of
380x380 mm; 0.55 N, for a column with a cross-
section of 510x510 mm; 0.6 N, for prisms and walls
with dimensions of 900x440 mm. As the load
increased, the length of the cracks grew, they spread
both along the stone and along the mortar, and new
cracks appeared.

The nature of the destruction of the column with a
cross-section of 250x250 mm is shown in Fig. 3.
Vertical cracks can be observed along the height of the
column in combination with inclined cracks near the
loaded and supporting planes, as well as crumbling of
bricks in the lower part of the sample. Characteristic
signs of destruction are present on four sides.
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Figure 2 — Local compression cases for samples of the second series

The destruction nature of the column with a cross-
section of 380%380 mm is illustrated in Fig. 4. There
are features of destruction similar to the previous
sample, which are observed on two opposite edges of
the test sample.

A column with a cross-section of 510x510 mm after
testing is shown in Fig. 5. On one of its side faces, there
is an inclined plane of destruction that extends both
along the brick and along the mortar between the upper
right and lower left corners of the face. On the other
edge, two pyramids are visible, connected at their
vertices in the middle of the column in height,
combined with the separation of the side arrays.
Vertical cracks are also present.

The results obtained by the authors confirm the
data [1, 3, 4] (Fig. 6) regarding the presence of splitting
cracks along the height of the test samples, compaction
pyramids under the loading platform, crumbling of
bricks within its limits, as well as local destruction in
the corner areas of the elements.

a3 RN & 4
13

Figure 4 — Masonry test coumn C‘-.38.100 after tesﬁng

The nature of the wall destruction is shown in Fig.
7. On the front edges of the sample, there is a system of
vertical and inclined cracks, areas with crumbling
bricks. At the stage preceding the limit stage, one of the
vertical cracks completely crossed the test sample and
separated a column from it, which split in a plane
perpendicular to the front edge.
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Similar results were obtained in [7, 8] and others;
almost all photos in Fig. 8 show the splitting of the wall
parallel to the front edge.

b
Figure 6 — The nature of the destruction of masonry
columns under compression according to:
a—[4];b-[1]

The nature of the destruction of the prisms is
illustrated in Figures 9-13. The first two provide
information on the results of testing samples with a
height of three rows of masonry. More characteristic
signs of destruction are shown in Fig. 10: crushing and
delamination of bricks across the entire plane of the
prisms; the presence of two wedges connected at the
top in the middle of the sample height, the base of
which is the supporting and loaded planes; a splitting
crack in the plane of the element thickness.

Figure 8 — The nature of wall destruction under axial
compression in laboratory tests:
a—[6,7];b—[6]

Prisms with a height of five rows of masonry after
destruction are shown in Fig. 11 and Fig. 12. Here,
there are vertical and inclined cracks on the edges of
the test samples, crumbling of bricks, and delamination
of the outer layers.

The nature of the destruction of prisms with a height
of 7 rows of masonry is shown in Fig. 13. The photo
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shows a broken plane of destruction on the front
surface, delamination of the outer layers of masonry,
vertical cracks, and crumbling bricks.
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Figure 12 — Test sample P-25.12.36.5-b after testing

During testing of the prisms [8], it was established
that initial cracking occurred in the middle part of the
samples in terms of height. At this stage of loading,
which was about 60% of the limit, the first vertical
cracks formed in the central zone, passing through both
the stone and the mortar joints.

According to the authors' interpretation, the
occurrence of such cracks is caused by tensile loads
arising in the composite structure of the masonry under
the influence of the Poisson effect (Fig. 14).

Figure 14 — The cracking pattern of prisms in [8]

With a further increase in load, intensive opening
and development of existing cracks was observed, as
well as the formation of new ones, which spread
towards the upper and lower limits of the sample. In the
areas of contact with the loading plates of the testing
machine, the combined effect of tensile forces and

. friction forces between the clamping surfaces caused

the formation of inclined cracks. For samples of smaller
height, inclined cracks prevailed, which is explained by
the reduced height of the area within which tensile
forces act. The final stage of destruction occurred after
the formation of inclined cracks in the brick elements
of the upper and lower rows, which led to the
fragmentation of the stones and the separation of
individual vertical masonry columns, limited by
previously formed vertical cracks.

In experiments [9—11], both destruction by splitting
in the plane of the prism thickness and vertical cracks
on the front surfaces of the samples were obtained
(Fig. 15).
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c
Figure 15 — The destruction nature of the test prisms
according to: a — [11]; b — [10]; ¢ — [9]

The theoretical compressive strength of  brick
masonry under short-term loading was determined
using the formula by Onyshchyk L.I. [12]: f, =
3.66 MPa.

According to the requirements of the norms [13], the
characteristic value of masonry compressive strength
can be calculated using the following equation:

fi = Kf2fE. (1)

In our case f;, = 5,2 MPa.

The experimental determination results of the
strength of test samples under axial compression are
given in Table 2.

Among the columns, the highest load-bearing
capacity was observed in the sample with a cross-
section of 510x510 mm and a height of 1 m, which can
be explained by its massiveness, operation under
conditions of volumetric stress, and a reduction in the
possibility of unevenness in the masonry structure
affecting its resistance.

Testing of stone prisms showed that their resistance
decreases as the A/t ratio of the samples increases. The
highest load-bearing capacity was found in prisms with
a ratio of 4/t = 1.8 (three rows high), and the lowest in
prisms with a ratio of 4/t = 4.3 (seven rows high). The
authors [8, 14, 15] made a similar assumption. At the
same time, in [14], it is considered that the number of

rows should be taken into account, rather than the A/t
ratio.
Table 2 — Results of the 1st series experimental samples

testing
]Vu, ](k’
No Sample ID KN MPa
1 C-25.25.100 353.0 5.65
2 C-38.38.100 662.0 4.58
3 C-51.51.100 1961.3 | 7.54
4 W-90.12.44 594.3 5.5
5 P-25.12.2.5-a 204.0 6.8
6 P-25.12.21.5-6 158.9 5.3
7 P-25.12.36.5-a 143.2 4.77
8 P-25.12.36.5-6 149.1 4.97
9 P-25.12.51.5-a 136.3 4.54
10 P-25.12.51.5-6 1314 4,38

The resistance of the wall sample is 5.5 MPa at a
ratio of A/t = 3.67. In study [16], wall sections and
wallettes made of clay bricks on a cement-sand mortar
were tested. According to the data obtained, the
resistance of the test samples increases with a decrease
in the A/t ratio, similar to prisms. Similar results were
obtained in [17].

Graphs showing the dependence of relative strains
of masonry on the load level for columns with cross-
sections of 250%250 mm, 380x380 mm, and 510x510
mm (Fig. 16-Fig. 18) were constructed based on the
data from four indicators for each sample.
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Figure 16 — Relative strain of brick masonry
depending on the load level for a column with a cross-
section of 250x250 mm (C-25.25.100)

The obtained strain values correspond to those
described in [4], where for f,,= 5.96 MPa they are
0.0023, and in [9], where they reach a value of 0.0035.
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Figure 17 — Dependence of relative deformations of
brick masonry on the load level for a column with a
cross-section of 380380 mm (C-38.38.100)
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Distortions in deformation dependencies in the final
stages of loading and the appearance of their plastic
component, which suggests the feasibility of applying
plasticity theory in the calculation of brick structures,
were noted.
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Figure 18 — Dependence of relative deformations of
brick masonry on the load level for a column with a
cross-section of 510510 mm (C-51.51.100)

The nature of wall destruction during local
compression is shown in Figures 19-23.

Figure 19 — Test sample W-1-15x25:
a — during testing; b — nature of destruction; ¢ — load
edge after testing

Figure 20 — Test sample W-1-10x15:
a — during testing; b — nature of destruction; ¢ — load
edge after testing

The marking of samples indicates the wall number and
the dimensions of the loading area /i, b in cm.

c
Figure 21 — Test sample W-1-10x10:
a — during testing; b — nature of
failure; c — load edge after testing

Figure 22 — Test sample W-2-10x25:
a — during testing; b — nature of destruction;
¢ —load edge after testing

When applying a load along the length of the
wall using stamps whose width was less than the
thickness of the wall, destruction was observed, in
which a pyramid of compaction formed under the
loading platform, which initiated the splitting of the
sample along a plane extending to both front edges
of the wall.

In one case, when the width of the loading area
was greater than the length and the stamp was
located close to the corner of the wall, the corner of
the wall was cut off (Fig. 23).
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=] L -
gure 23 — Test sample W-2-15x10:
a — during testing; b — nature of destruction

The compressive strength of brick masonry
according to L.I. Onishchik's formula is f; =
2,67 MPa, and according to formula (1) f; =
3,51 MPa. The average result of the column tests is
3 MPa.

The results of the wall crush test are shown in Table
3. The main parameter of influence is the ratio /,,./h,
as it increases, resistance decreases.

Table 3 — Test results for the second series of samples

Stamp

dimensions, N
Sample ID mm Lipelh . test,

lloc bloc xH
W-1-15x25 150 250 0.20 228
W-1-10x15 100 150 0.14 219
W-1-10x10 100 100 0.14 156
W-2-10x25 100 250 0.14 224
W-2-15x10 150 100 0.20 96

Interpretation of results and their approval.
Based on the results of the brick masonry testing for
axial compression, the following can be proposed as
reference samples: columns with a cross-section of
250%250 mm and a height of 1000 mm, a brick wall

measuring 900%440 mm, or prisms five bricks high, the
last two samples are half a brick thick.

The nature of masonry destruction under local
compression allows us to assume that the dependencies
obtained by the variational method can be used to
calculate the splitting resistance.

Conclusions.

Three groups of samples were tested under axial
compression, which are used to determine the
compressive strength of masonry in different countries.

If columns are used as test samples, their cross-
sectional dimensions are proposed to be 250x250 mm
with a height of 1000 m. Alternatively, a wall with
dimensions of 900x440 mm and a thickness of half a
brick can be considered. When using prisms, it is
advisable to use an element with a height of 5 bricks.
The resistance values of the above samples show
similar results, which are higher than the masonry
strength obtained using the L.I. Onishchik formula.

When locally compressed by a stamp located near
the front edge of the wall, with a width less than its
thickness, the elements are destroyed with the
formation of a compression pyramid under the stamp
by splitting perpendicular to the front plane. The
resistance of samples under local compression is
greater than under axial compression. The main
influencing factor is the ratio of the length of the
loading area to the height of the wall.

In the stages preceding destruction, significant
values of relative deformations of brick masonry are
observed, which justify the possibility of applying the
theory of plasticity in calculating the bearing capacity
of masonry.

References

1. Ycemxko H.B. MimHicTs neriastHol KIagkd Mpu
JiaroHaubHOMY po3komoBaHHi: fuc. PhD: — 192. TlonTaga,
2022, 168 c.

2. Mimenko P.A. Miunicte nernssoi xnaaku / P.A.
Mimenko // KomynampHe rocmomapctBo wmict. — Ko
Texnika, 2000. — Bum. 23. — ¢. 34-37.

3. Kimmenko, €.B. 3pi3 kamM’SHHX KOHCTPYKIiii:
moHorpagis / €.B. Kimmernko, O.C. YepHeBa. — Oneca:
Bunasrunreo «Hopromop’si», 2010. — 173 c.

4. Kumar P.V. Variation in compressive properties of
Indian brick masonry and its assessment using empirical
models/ P.V. Kumar, Y. Singh // Stuctures. — 2021. — Vol.
33.—p. 1734 -1753.

5. Murpodanos B.I1. Bapiauiiiuuii Mmetoq po3paxyHKy
MIIHOCTI KaM'stHOT KJaJIKU NpH MiciieBoMy ctuckanHi/ B.IT.
Murpocdanos, 0O.0. Josxenko, B.B. Ilorpi6umit //
ByIiBHMIITBO, MaTepialo3HABCTBO, MAalIMHOOYIyBaHHS:
30ipHUK HayKoBUX mpanb. — JIHimpomerposcbk, 2005. —
Bumn. 32. —c. 76 — 82.

6. Lutman M. In situ tests for the assessment of seismic
strengthening historic brick masonry walls with carbon fiber
fabric/ M. Lutman, U. Bohinc, M. Gams, M. Tomazevic¢ //
Slovenian National Building and Civil Engineering
Institute. —2021. — 10 p.

7. Ghiassi B. Chapter 7 — Masonry mechanical
properties/ B. Ghiassi, A.T. Vermelfoort, P.B. Lourenco //
Woodhead Publishing Series in Civil and Structural
Engineering. —2019. — p. 239 - 261.

1. Usenko D.V. Strength of masonry under diagonal
splitting — Thesis PhD. — 192. — Poltava, 2022, 168 p.

2. Mishchenko R.A. Strength of masonry / R.A.
Mishchenko // Municipal economy of cities. — K.:
Technika, 2000. — Iss. 23. —p. 34-37.

3. Klimenko, E.V. Shear of masonry structures:
monograph / E.V. Klimenko, O.S. Cherneva. — Odessa:
Vidavnitstvo “Chornomor’ya”, 2010. — 173 p.

4. Kumar P.V. Variation in compressive properties of
Indian brick masonry and its assessment using empirical
models/ P.V. Kumar, Y. Singh // Stuctures. — 2021. — Vol.
33.—p. 1734 -1753.

5. Mitrofanov V.P. Variational method for calculating
the strength of masonry under local compression/ V.P.
Mitrofanov, 0O.0. Dovzhenko, V.V. Pogribnyi //
Construction, materials science, mechanical engineering:
collection of scientific works. — Dnipropetrovsk, 2005. —
Iss. 32 —p. 76 — 82.

6. Lutman M. In situ tests for the assessment of seismic
strengthening historic brick masonry walls with carbon
fiber fabric/ U. Bohinc, M. Gams, M. Tomazevi¢ //
Slovenian National Building and Civil Engineering
Institute. —2021. — 10 p.

7. Ghiassi B. Chapter 7 — Masonry mechanical
properties/ B. Ghiassi, A.T. Vermelfoort, P.B. Lourengo //
Woodhead Publishing Series in Civil and Structural
Engineering. —2019. —p. 239 —261.

Academic journal. Industrial Machine Building, Civil Engineering. - 1 (64)' 2025

ISSN: 2409-9074(print) 29



8. Thaickavil N.N. Behaviour and strength assessment of
masonry prisms/ N. N. Thaickavil, J. Thomas // Case
Studies in Construction Materials. — 2018. — p. 23-38.

9. Singhal V. Suitability of half-scale burnt clay bricks
for shake table tests on masonry walls/ V. Singhal, D. Rai //
Journal of Materials in Civil Engineering. — 2014. — p. 644
—657.

10. Kloukinas P. Strength of materials and masonry
structures in Malawi/ P. Kloukinas, 1. Kafodya, I. Ngoma,
V. Novelli, J. Macdonald & K. Goda // 7th International
Conference on Structural Engineering, Mechanics and
Computation. — Cape Town, South Africa, 2014.

11. Faizah R. The importance of bricks and mortar in
determining the strength of masonry walls/ R. Faizah //
KURVATEK. —2024.

12. Onumwmk JI.I. Miugicte Ta CTIMKICTE KaM'STHUX
koHcTpykuii / JLI. Onimuk. — 1937. 291 c.

13. Kam’stHi Ta apmokam’siHi koHCTpykuii: JIBH B.2.6-
162:2010. — K.: Minperino6yn Ykpaiau, 2011. — 97 c.

14. Hamid A.A. Direct modeling of concrete block
masonry under axial compression/A.A. Hamid, B.E.
Abboud, H.G. Harris // Masonry: Research, application, and
problems, ASTM STP 871. — J.C. Grogan, J.T. Conway
(Eds.), American Society for Testing and Materials
Philadelphia, 1985. —p. 151 — 166.

15. Thomas J. Parametric study of the strength of
brickwork prisms/ J. Thomas, E.M. Ansar // Proceedings of
the First CUSAT National Conference on Recent Advances
in Civil Engineering. — Kochi, India, 2004. —p. 431 — 437.

16. Gumaste K.S. Compressive strength of storey height
burnt clay brick masonry walls/ K.S. Gumaste, N. Kenkere,
B. Reddy, K. Jagadish // Journal of Structural Engineering.
—2012. — p. 541-547.

17. Griffith M. Out-of-plane flexural strength of
unreinforced clay brick masonry walls/ M. Griffith, J.
Vaculik // The Masonry Society Journal. — 2007. — p. 53 —
68.

18. Francis A.J. The effect of joint thickness and other
factors on compressive strength of brickwork /A.J. Francis,
C.B. Horman, L.E. Jerrems // Proceedings of the 2nd
International Brick Masonry Conference. — 1971. — p. 31 —
37.

19. Ganesan T.P. Behavior of concrete hollow-block
masonry prisms under axial compression / T.P. Ganesan, K.
Ramamurthy // Journal of Structural Engineering. — 1992. —
Vol. 118. —Ne 7. —p. 1751 — 1769.

20. Wu F. Strength and stress—strain characteristics of
traditional adobe block and masonry /F. Wu, G. Li, H.N.
Li, J.Q. Jia / Materials and Structures. — 2013. — Vol. 46. —
p. 1449 — 1457.

21. Kaushik H.B. Stress-strain characteristics of clay brick
masonry under uniaxial compression / H.B. Kaushik, D.C.
Rai, S.K. Jain // Journal of Materials in Civil Engineering. —
2007. - Vol. 19. — Ne 9. — p. 728-739.

22. Drysdale R.G. Behavior of concrete block masonry
under axial compression / R.G. Drysdale, A.A. Hamid //
ACI Journal Proceedings. — 1979. — Vol. 76. — Ne 6. —p. 707
—1722.

23. Singh S.B. Bond strength and compressive stress-
strain characteristics of brick masonry / Munjal P. // Journal
of Building Engineering. —2017. — Vol. 9. —p. 10 — 16.

24. Ravula M.B. Experimental investigation of
compressive failure in masonry brick assemblages made
with soft brick / M.B. Ravula, K.V.L. Subramaniam //
Materials and Structures. —2017. — Vol. 50. — Ne 19. —p. 1-
11.

25. Habib M.A. Compressive stress—strain characteristics
of brick masonry used in Bangladesh / M.A. Habib, N.

8. Thaickavil N. N. Behaviour and strength assessment of
masonry prisms/ N. N. Thaickavil, J. Thomas // Case
Studies in Construction Materials. — 2018. — p. 23-38.

9. Singhal V. Suitability of half-scale burnt clay bricks
for shake table tests on masonry walls/ V. Singhal, D. Rai
// Journal of Materials in Civil Engineering. — 2014. — p.
644 — 657.

10. Kloukinas P. Strength of materials and masonry
structures in Malawi/ P. Kloukinas, I. Kafodya, I. Ngoma,
V. Novelli, J. Macdonald & K. Goda // 7th International
Conference on Structural Engineering, Mechanics and
Computation. — Cape Town, South Africa, 2014.

11. Faizah R. The importance of bricks and mortar in
determining the strength of masonry walls/ R. Faizah //
KURVATEK. —2024.

12. Onishchik L.I. Strength and durability of masonry
structures / L.I. Onishchik. — 1937. - 291 p.

13. Masonry and reinforced masonry structures: DBN
V.2.6-162:2010. — K.: Minreginobud of Ukraine, 2011. —
97 p.

14. Hamid A.A. Direct modeling of concrete block
masonry under axial compression/A.A. Hamid, B.E.
Abboud, H.G. Harris // Masonry: Research, application,
and problems, ASTM STP 871. — J.C. Grogan, J.T.
Conway (Eds.), American Society for Testing and
Materials Philadelphia, 1985. —p. 151 — 166.

15. Thomas J. Parametric study of the strength of
brickwork prisms/ J. Thomas, E.M. Ansar // Proceedings of
the First CUSAT National Conference on Recent Advances
in Civil Engineering. — Kochi, India, 2004. — p. 431 —437.

16. Gumaste K.S. Compressive strength of storey height
burnt clay brick masonry walls/ K.S. Gumaste, N. Kenkere,
B. Reddy, K. Jagadish // Journal of Structural Engineering.
—2012. —p. 541-547.

17. Griffith M. Out-of-plane flexural strength of
unreinforced clay brick masonry walls/ M. Griffith, J.
Vaculik // The Masonry Society Journal. — 2007. — p. 53 —
68.

18. Francis A.J. The effect of joint thickness and other
factors on compressive strength of brickwork /A.J. Francis,
C.B. Horman, L.E. Jerrems // Proceedings of the 2nd
International Brick Masonry Conference. — 1971. — p. 31 —
37.

19. Ganesan T.P. Behavior of concrete hollow-block
masonry prisms under axial compression / T.P. Ganesan,
K. Ramamurthy // Journal of Structural Engineering. —
1992. - Vol. 118. —=Ne 7. —p. 1751 — 1769.

20. Wu F. Strength and stress—strain characteristics of
traditional adobe block and masonry /F. Wu, G. Li, H.N.
Li, J.Q. Jia // Materials and Structures. —2013. — Vol. 46. —
p. 1449 — 1457.

21. Kaushik H.B. Stress-strain characteristics of clay
brick masonry under uniaxial compression / H.B.Kaushik,
D.C. Rai, S.K. Jain // Journal of Materials in Civil
Engineering. —2007. — Vol. 19. — Ne 9. — Pp. 728-739.

22. Drysdale R.G. Behavior of concrete block masonry
under axial compression / R.G. Drysdale, A.A. Hamid //
ACI Journal Proceedings. — 1979. — Vol. 76. — Ne 6. — p.
707 —722.

23. Singh S.B. Bond strength and compressive stress-
strain characteristics of brick masonry / Munjal P. // Journal
of Building Engineering. —2017. — Vol. 9. —p. 10 — 16.

24. Ravula M.B. Experimental investigation of
compressive failure in masonry brick assemblages made
with soft brick / M.B. Ravula, K.V.L. Subramaniam //
Materials and Structures. — 2017. — Vol. 50. — Ne 19. — p.
1-11.

25.Habib M.A. Compressive stress—strain characteristics
of brick masonry used in Bangladesh / M.A. Habib, N.

30 ISSN: 2518-1106(online)

Academic journal. Industrial Machine Building, Civil Engineering. - 1 (64)' 2025



Sharif, K.A. Manjur, M.M. Hoque // Proceedings of the
International Conference on Planning, Architecture and
Civil Engineering. — Rajshahi: Rajshahi University of
Engineering & Technology, 2023. —p. 1 — 8.

26. Mann W. Statistical evaluation of tests on masonry by
potential functions/ W. Mann // Proceedings of the Sixth
International Brick Masonry Conference. — Rome, Italy,
May 1982. —p. 86 — 98.

27. Hendry A.W. Characteristic compressive strength of
brickwork walls from collected test results / A.W. Hendry,
M.H. Malek // Masonry International. — 1986. — Vol. 7. — p.
15-24.

28. Gumaste K.S. Strength and elasticity of brick masonry
prisms and wallettes under compression / K.S. Gumaste,
K.S.N. Rao, B.V.V. Reddy, K.S. Jagadish // Materials and
Structures. — 2007. — Vol. 40. — Ne 2. — p. 241-253.

29. Lumantarna R. Uniaxial compressive strength and
stiffness of field-extracted and laboratory-constructed
masonry prisms /R. Lumantarna, D.T. Biggs, J.M. Ingham
// Journal of Materials in Civil Engineering. — 2014. — Vol.
26.—Ne 4. —p. 567 — 575.

30. [iggyxk H.M. Cran nuTaHHS pO3paxyHKY MIITHOCTI
apMOKaM’STHO1 KJIaJKH IpH MicueBoMy ii ctiuckanHi / H.M.
[lingyx // ByaiBenbHi KOHCTPYKLIi: MiXKBIZOMYHI HAYKOBO-
TeXHIYHHH 30ipHMK HaykoBHUX mpanb (OyHiBHHLTBO). —
Kwuis: HAIBK, 2007. — Bum. 67. —c. 682 — 691.

31. Kmumenko €.B. ExcrnepumeHTanbHi JOCITIIKEHHS
KaM’siHOT KJagkd mpHu ii MicueBoMy cTHCKy / €.B.
Kmumenko, C.JI. amosan // 30ipHUK HayKOBUX Hpailb
(ramy3eBe MammHOOyZyBaHHs, OymiBHUNTBO) / [lonrasa :
IToatHTYVY, 2001. — Bum. 7. — c. 58 — 64.

32. Ilanosan C.JI. Po3paxyHOK MIlHOCTi €JIEMEHTIB i3
LETJITHOT KIIA/IKU IIPU MiCIIeBOMY 3aBaHTa)XKCHHI Ha Kpai 1o
Beiii ToBiuHi crinu / C.JI. lanosan // Bichuk OJIABA. —
2006. — Ne21. —¢. 270 — 275.

Sharif, K.A. Manjur, M.M. Hoque // Proceedings of the
International Conference on Planning, Architecture and
Civil Engineering. — Rajshahi: Rajshahi University of
Engineering & Technology, 2023. —p. 1 — 8.

26. Mann W. Statistical evaluation of tests on masonry
by potential functions/ W. Mann // Proceedings of the Sixth
International Brick Masonry Conference. — Rome, Italy,
May 1982. —p. 86 — 98.

27. Hendry A.W. Characteristic compressive strength of
brickwork walls from collected test results / A.W. Hendry,
M.H. Malek // Masonry International. — 1986. — Vol. 7. —
p- 15-24.

28. Gumaste K.S. Strength and elasticity of brick
masonry prisms and wallettes under compression / K.S.
Gumaste, K.S.N. Rao, B.V.V. Reddy, K.S. Jagadish //
Materials and Structures. —2007. — Vol. 40. — Ne 2. — p. 241
—253.

29. Lumantarna R. Uniaxial compressive strength and
stiffness of field-extracted and laboratory-constructed
masonry prisms /R. Lumantarna, D.T. Biggs, J.M. Ingham
// Journal of Materials in Civil Engineering. — 2014. — Vol.
26.—Ne 4. —p. 567 —575.

30. Pinchuk N.M. The state of the issue of calculating the
strength of reinforced masonry under local compression /
N.M. Pinchuk // Building structures: interdepartmental
scientific and technical collection of scientific works
(construction). — Kyiv: NDIBK, 2007. — Issue 67. — p. 682
- 691.

31. Klymenko E.V. Experimental studies of masonry
under local compression / E.V. Klymenko, S.L. Shapoval
/I Collection of scientific works (industrial mechanical
engineering, construction) / Poltava: PoltNTU, 2001. —
Issue 7. —p. 58 — 64.

32. Shapoval S.L. Calculation of the strength of brick
masonry elements under local loading on the edge
throughout the wall thickness / S.L. Shapoval // Bulletin of
ODABA. —2006. — No. 21. — p. 270 — 275.

Pents, M., & Dovzhenko, 0. (2025). Experimental studies of the strength of masonry under axial and local

compression. Academic Journal Industrial Machine Building Civil Engineering, 1(64), 22-32.

Suggested Citation:
APA style

https://doi.org/10.26906/znp.2025.64.4049
DSTU style

Pents M, Dovzhenko O. Experimental studies of the strength of masonry under axial and local

compression. Academic journal. Industrial Machine Building, Civil Engineering. 2025. Vol. 64, iss. 1. P. 22-
32. URL: https://doi.org/10.26906/znp.2025.64.4049.

Academic journal. Industrial Machine Building, Civil Engineering. - 1 (64)' 2025

ISSN: 2409-9074(print) 31


https://doi.org/10.26906/znp.2025.64.4049
https://doi.org/10.26906/znp.2025.64.4049

IHenu M.B.
Harmionansauit yHiBepcuret «IlonTaBcrka nomitextika imeri FOpis Konnpatrokay»
https://orcid.org/0000-0001-8974-8557

HoBxenko O.0.

Harmionansauit yHiBepcuret «IlonTaBcrka nonitextika imeri FOpis Konnpatroka»
https://orcid.org/0000-0002-2266-2588

ExcrniepMMeHTanbHi [OCNiKEeHHS MILLHOCTI KaM'THOI KJlaaKu npy MicLLeBoMY Ta
0CbOBOMY CTUCHEHHI

AnHoTauja. Kam'sHa kimagka — 1e TpaauuifiHuil OyniBelbHHH Marepiai, SKHH NPOJOBXKY€e BiAirpaBaTH 3HauHy pPOJb y
Cy4acHOMY LHMBUJIGHOMY Ta HpPOMHCIOBOMY OymiBHUITBI. Bu3HaueHHs I MIIlHICHHX XapaKTepHCTHK, OCOOIMBO IpH
CTHUCKAJbHOMY HaBaHTaKECHHI, 3aJUIIAETHCS AKTYAIBHOIO OCIIIHHUIIBKOIO TPOOIEMOI0, OCKIIBKM CTHCKAIOUi CHIH €
HepeBaKaroulMH B HECYUMX CTiHaX, KOJOHAX Ta IHIINX KOHCTPYKUIHHMX eleMeHTax Kiaiaku. Ha MIIHICTh KIaaKu Ha CTHCK
BIUTHBAIOTh YMCJCHHI ()aKTOpH, BKIFOYAIOYM MILHICTh Ta F€OMETPHYHI BIACTHBOCTI €IEMEHTIB, TOYHICTh iXHBOI (opmH,
HasiBHICTh IIyCTOT, MIIHICTh PO3YHMHY, Ae(opMaliiiHi XapaKTePHCTHKH 3aTBEPIUIOTO PO3YMHY, JETKOYKIaJalbHICTh
PO3YMHOBOI CYMiIlli, MIIIHICTh 3YCIUICHHS MDK PO3YHMHOM Ta CICMEHTAMH KJIAIKH, CTYIiHb 3allOBHEHHS IIBIB, XapakTep
3'€JHaHHA Ta 3aTaIbHY SKICTh BUKOHAaHHS poOiT. [Ipu BU3HaUEHHI MIITHOCTI KJTaJAKH MPH JIOKATbHOMY CTHCKaHHI BPaXOBY€ThCS
XapakTep pyHHYBaHHS 3pa3Ka, Ha OCHOBI SIKOTO PO3pOOJSETHCS BINIOBIIHA KiHEMaTHYHAa CXeMa, IO BHU3HAYa€ OCHOBHI
napaMeTpH, IO BIUIMBAIOTh Ha MilHICTh Kiaaku. OHa 3 KIIOYOBUX MPOOJIEM MOJBIrae y BiACYTHOCTI €IMHOTO MiJIXOAY 10
BU3HAYEHHS T€OMETPUYHHX TTapaMeTpiB 3pa3KiB, [0 BUKOPHCTOBYIOTHCS AJIsI BUNPOoOyBaHb. MeTOI0 bOTO JOCIIDKEHHS €: 1.
(hopMyITFOBaHHS HAYKOBO OOIPYHTOBAaHMX PEKOMEHIAIN 100 (OPMH Ta PO3MIPIB CTaHAAPTHHX 3pPa3KiB, MO JO3BOJIUTH
MaKCHMAJIbHO JOCTOBIPHO OIIIHUTH OCHOBY MILIHICTh KJIaJKH Ha CTHCK Ha OCHOBI PE3YJIbTAaTiB BUIPOOYBaHb; 2. pO3III]
BUTIAJKy JOKAJIFHOTO CTUCHEHHS CTiH IITaMIIAMH, PO3TAIIOBAHUMH O1JIs TpaHi, MIMPUHOIO MEHIIIOK 33 TOBIIWHY CTiHH.

Kntouogi cnosa: Kiiajka, MIlHICTh, CTUCK, LIET1a, PO3UHUH

*Anpeca s muctyBanHsa E-mail: mpents12@gmail.com

MpuitHsTo Ko
26.05.2025 opyky nicna  09.06.2025
peLieH3yBaHHS:

HapjcnaHo oo
pepaKuii:

Ony6nikoBaHo

" 26.06.2025
(onpuniopHeHo):

32 ISSN: 2518-1106(online) Academic journal. Industrial Machine Building, Civil Engineering. - 1 (64)' 2025


https://orcid.org/0000-0001-8974-8557
https://orcid.org/0000-0002-2266-2588

