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Abstract: This study investigates the relationship between the compressive strength results of two-
course molded masonry specimens and three-course masonry specimens extracted from previously 
constructed masonry, aiming to analyze the reliability of extrapolating laboratory-obtained values to 
field situations. To achieve this, compression tests were performed on individual hollow clay bricks, 
laboratory-molded masonry specimens, and masonry specimens extracted from constructed 
masonry walls, following the prescriptions of NBR 15270-2 [4] and NBR 16868-3 [6]. The results 
demonstrate that three-course masonry specimens extracted from completed masonry wall exhibit 
lower characteristic compressive strength compared to two-course molded masonry specimens, 
highlighting the influence of the height/thickness ratio, construction conditions, and mortar joint 
continuity between courses on the final strength of the masonry. Additionally, a greater dispersion 
in the results of extracted masonry specimens was observed, indicating that execution-related factors, 
such as variations in mortar joint thickness and heterogeneity in the laying process, impact the 
variability of the tests. The findings of this study may contribute to the evolution of normative criteria 
and to improving the interpretation of retest results in masonry structures. 

Keywords: masonry structures; compressive strength; masonry specimens 
 

1. Theoretical Background 

Structural masonry is one of the oldest and most widespread construction systems globally, 
employed in various regions and construction contexts. The interaction between units (bricks) and 
mortar, whose physical and mechanical properties can vary significantly, directly influences the 
structural performance of masonry elements. Given this complexity, structural masonry design 
requires an in-depth analysis of the unit/mortar composite behavior, considering their interactions 
and synergistic effects [14]. 

1.1. Mechanical Properties of Masonry Structures 

Compressive strength is the main mechanical property used to evaluate the quality of masonry 
and constitutes the most relevant parameter in the structural design of these buildings. Similar to 
concrete, the 28-day compressive strength is widely adopted as a reference in normative codes 
worldwide, determined through standardized masonry specimen tests. These masonry specimens, 
to ensure a faithful representation of masonry's structural behavior, must be composed of multiple 
courses of units interspersed with mortar layers, using materials identical to those used in the 
construction of the structural element under study, such as units (bricks), mortar, and grout [25]. 
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The performance of structural masonry elements depends on the characteristics of all its 
constituent materials, namely, units and mortar, in the case of hollow masonry specimens [34]. In 
design, the specification of units must consider not only their compressive strength but also their 
compatibility with the mortar, as the interaction between these elements is decisive for the structural 
performance of the assembly [38]. While masonry units play a primary role in absorbing compressive 
loads, mortar ensures load transmission between units, provides adhesion to the assembly, and 
accommodates deformations, ensuring the structural integrity of the masonry [33, 36]. 

The mechanical performance of masonry specimens subjected to compression is directly 
influenced by failure mechanisms, which are intrinsically related to the mechanical properties of the 
constituent materials. However, several additional factors also impact their structural behavior, 
including the strength ratio between components, preparation and testing conditions, mortar 
bedding arrangement, curing procedures, load application rate, and geometric characteristics of the 
units [22, 29, 33]. 

The masonry specimen failure can be ductile or brittle, depending on the mechanical 
characteristics of the mortar relative to the units [34]. The widely accepted mechanism in the technical 
community [33] postulates that masonry specimen failure will occur due to horizontal tension near 
the joint when the mortar's compressive strength is lower than that of the unit, and due to unit 
crushing when the unit’s compressive strength is lower than that of the mortar. 

In this context, masonry failure under compression can occur in three typical forms, depending 
on the relationship between the mortar's compressive strength and the unit’s compressive strength 
[19]. 

(a) When the mortar strength is significantly lower than that of the unit, the overall masonry 
strength is conditioned by the mortar's load-bearing capacity, which tends to fail prematurely by 
crushing; 

(b) When the mortar exhibits moderate strength relative to the unit, masonry strength is 
governed by the interaction between the unit’s compressive and tensile strengths, usually resulting 
in failure by lateral cracking due to transverse tension; 

(c) When the mortar strength exceeds that of the unit, masonry strength is limited by the unit’s 
compressive strength, making the unit the critical element for the structural collapse of the assembly. 

Additionally, the structural behavior of masonry units and bedding mortar differs significantly 
from that observed in uniaxial compression tests of isolated specimens. This discrepancy arises from 
the fact that the mechanical response of each individual component is not exclusively determined by 
its intrinsic properties but rather by the triaxial behavior resulting from the complex interaction 
between masonry elements. 

Consequently, the failure mechanisms of a masonry specimen occur as a sequence of 
interdependent phenomena, directly conditioned by the relative strength between the mortar, units, 
and the bond interface between these materials [16, 28, 30]. 

1.2. Quality Control 

Structural masonry is defined as a construction system in which masonry comprises the load-
bearing structure of the building. In the context of evaluating the mechanical performance of this 
system, masonry specimens are simplified test specimens widely used in quality control, ensuring 
that project execution complies with the designer's specifications [33]. These experimental elements 
enable the determination of masonry's compressive strength, being essential for verifying whether 
structural parameters meet normative requirements and design guidelines. 

Masonry specimens have been widely used in academic research and quality control of masonry 
structures, as they constitute simplified experimental models that are easy to construct and test, 
allowing for the assessment of masonry's mechanical behavior under controlled conditions. These 
test specimens offer operational and economic advantages, in addition to representing the interaction 
between different masonry system components [1, 31]. In this context, standardization of two-unit 
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masonry specimens is crucial from a practical standpoint for quality control in construction execution 
[33]. 

For specification in design, prior characterization of materials to be used is strongly 
recommended, avoiding unexpected interactions between these materials that could lead to different 
results. Furthermore, considering the importance and usefulness of a reference source for project 
specification, NBR 16868-1 [5] provides a table with suggested values for combinations of units and 
mortars, based on their mechanical properties. 

Table 1. Recommendation for design specifications with solid-web hollow clay units. 

fbk fa fgk  fpk/fbk fpk*/fbk fpk fpk* 
(MPa)   (MPa) 

10,0 8,0 20,0 0,60 1,60 6,0 9,6 
14,0 12,0 25,0 0,60 1,60 8,4 13,4 
18,0 15,0 30, 0,60 1,60 10,8 17,3 
Adapted by the authors from NBR 16868-1 [5]. 

For the determination of the characteristic compressive strength of masonry, the Eurocode 6 
standard [17] establishes equations based on the compressive strength of the unit, the mean 
compressive strength of the mortar, and the mortar joint thickness. The equation includes the factor 
K, a constant that depends on the type of unit and mortar used, and is applied in situations where 
experimental results are not available. 

fk= K x fb^(0.7) x fm^(0.3) (1)

Additionally, the European standard provides for the execution of experimental tests through 
EN 1052 [18]. 

For construction execution control purposes, the Brazilian standard NBR 16868-2 [5] regulates 
the characterization tests for masonry strength, covering its main structural components, such as 
masonry specimens, units, mortars, and grouts. This standard prescribes that the characteristic 
compressive strength obtained experimentally must be at least equivalent to the value defined in the 
design. Thus, destructive tests on masonry specimens, combined with rigorous technological control 
procedures, are essential to ensure structural safety and the proper performance of buildings [31]. 

At the international level, the need for technological control is also widely recognized, as 
exemplified by the American standard TMS 602 [40], the Australian standard AS 3700 [9], the 
European standard Eurocode 6 [17], and the Canadian standard CSA S304 [11]. These guidelines 
establish technical criteria for evaluating the mechanical strength of structural masonry, contributing 
to the standardization of testing procedures and the reliability of experimental results. Additionally, 
the test specimens represented by masonry specimens are standardized, as illustrated by the Figure 
1. 

 
Figure 1. Masonry specimens according to different standards. Adapted by the authors from [27]. 

Some international standards, such as TMS 602 [40] and CSA S304 [11], present limitations as 
they do not include compressive strength values for masonry specimens constructed with high-
strength units. Studies conducted by Fortes et al. [19] analyzed masonry specimens composed of 
concrete units with strengths ranging from 21,6 MPa to 74,7 MPa (net area), combined with mortar 
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and grout of varying strength. The tests were performed on ungrouted and grouted masonry 
specimens, allowing for the establishment of correlations between the strength of the units and the 
masonry specimens, with variations between 6 MPa and 70 MPa (net area) and between 3 MPa and 
35 MPa (gross area). 

In cases where a retest is required, Annex B of NBR 16868-3 [6] prescribes the procedure for 
extracting core specimens from executed masonry, with these specimens consisting of either masonry 
specimens or individual units. However, the standard does not provide correction factors or other 
guidelines for interpreting the results in a way that allows comparison between the obtained values 
and those specified in the design, which are determined through the testing of two-unit molded 
masonry specimens. 

1.3. Variables That Influence the Compressive Strength of Masonry Elements 

The structural performance of masonry elements depends on factors such as execution quality, 
environmental conditions, material properties, and unit geometry [31]. Examples include the 
individual strength of the mortar and units, the relationship between these strengths, the ratio 
between the unit height and its smallest horizontal dimension, the orientation of the units relative to 
the load application direction, and the mortar joint thickness. The interaction between these elements 
is crucial for the load-bearing capacity of the system, directly impacting the overall safety and 
performance of the structure [19, 23, 37]. 

For units with the same material composition and identical geometry, an increase in the 
compressive strength of the unit generally tends to result in an increase in the compressive strength 
of the masonry. This phenomenon occurs because the higher compressive strength of the unit 
enhances its transverse tensile strength, directly contributing to the overall load-bearing capacity of 
the wall [35]. However, this increase in unit strength does not necessarily lead to a proportional 
increase in the overall strength of the masonry [26]. 

When dealing with uniaxial compressive forces, NBR 16868-1 [5] states that the masonry 
strength (fk) should be determined based on wall tests, as specified in part 3 of the standard. However, 
it can also be estimated when using units with a height of 190 mm. In such cases, the characteristic 
compressive strength of masonry can be considered as 70% of the characteristic compressive strength 
of the masonry specimen (fpk), where the specimen consists of two units molded according to the 
specifications in this part of the standard, or 85% of the small wall (fppk), an element that must have a 
minimum height equivalent to five times the unit thickness. 

Regarding the dimensions of masonry specimens, it is observed that compressive strength 
decreases as the h/t ratio increases, a behavior previously reported in studies conducted by Hamid et 
al. [24] and Thomas and Ansar [41]. The reduction in strength with increasing height is related to the 
decrease in the confinement effect provided by the loading plates, which facilitates the occurrence of 
the characteristic vertical cracking in masonry elements without lateral restraint [33]. Abasi et al. [1] 
numerically modeled the stress distribution in two-unit masonry specimen (Figure 2a) e three-unit 
masonry specimen (Figure 2b) units. 
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(a) (b) 

Figure 2. Stress distribution in two-unit (a) and three-unit (b) masonry specimens. Adapted by the authors from 
[1]. 

Masonry specimen tests with a reduced height/thickness ratio, typically lower than 2:1, exhibit 
a conical shear failure under compression, a behavior analogous to that observed in cylindrical 
concrete specimens. However, this failure mode differs from that observed in full-scale masonry 
walls, as described by Parsekian, Hamid, and Drysdale [33]. 

Under axial loading, masonry specimens tend to expand laterally due to the Poisson effect. 
However, this expansion is constrained at the top and bottom of the specimen due to friction between 
the steel plates of the testing machine and the surface of the specimen. As a result, the top and bottom 
regions of the masonry specimen remain under compression due to confinement pressure, while the 
middle region is subjected to tensile stresses. The depth of the compressed zone depends on the 
dimensions of the load application surface and is limited, as prescribed by Saint-Venant's principle. 

Masonry is characterized by its low tensile strength, as the interface between units and mortar 
represents a structural weak point. As the height of the masonry specimen increases, the region 
subjected to lateral tensile stresses expands. This tensile zone is vulnerable to cracking, which 
contributes to the reduction in the overall strength of the specimen as its height increases. Thus, the 
decrease in the mechanical strength of more slender specimens can be directly correlated with the 
increase in the h/t ratio [39]. 

 
Figure 3. Influence of the height/thickness ratio of the masonry specimen on compressive strength. [39]. 

Experimental studies have shown that a reduction in compressive strength can be expected 
when comparing masonry specimens composed of three or four units to those with only two units. 
This reduction ranges from approximately 15% [12, 13, 32] to 16.8% [39]. However, numerical studies 
have reported lower values, around 4.5% [1]. This behavior is also accounted for by some technical 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 April 2025 doi:10.20944/preprints202504.0035.v1

https://doi.org/10.20944/preprints202504.0035.v1


 6 of 15 

 

standards. The IS 1905 standard [10] establishes that the height-to-thickness (h/t) ratio of masonry 
specimens should be between 2 and 5, with a minimum specimen height of 40 cm. Additionally, the 
American standard ASTM E447 [8] specifies that the minimum specimen height should be fifteen 
inches to ensure adequate structural representativeness. Meanwhile, the Canadian standard provides 
correction factors for the compressive strength of masonry specimens with a height/thickness ratio 
lower than 5 (Figure 4). 

 

Figure 4. Effect of the height/thickness ratio. Adapted by the authors from [33]. 

Studies conducted by Drysdale and Hamid [15] indicate that masonry specimens composed of 
three courses provide a better characterization of the mechanical properties of masonry compared to 
those consisting of only two courses. Francis et al. [21] suggest that masonry specimens with a height 
equivalent to five or six brick units can be considered structurally independent, minimizing the 
influence of end plates during load application in experimental tests. 

Furthermore, it is important to highlight that masonry specimens composed of two units with 
only one mortar joint do not fully replicate the interaction between the unit and mortar as observed 
in real-scale walls [33]. Ganesan and Ramamurthy [22] recommend that experimental tests be 
conducted preferably on masonry specimens laid in running bond rather than stack bond, in order 
to better represent the structural behavior of masonry under real loading conditions. Thus, it is 
evident that different studies adopt distinct methodologies regarding the geometry and arrangement 
of masonry specimens, directly influencing the experimental characterization of the mechanical 
properties of the system. 

The numerical analyses conducted by Hassanli, Elgawady, and Mills [25] using finite element 
modeling for masonry specimens of different dimensions demonstrated that compressive strength is 
not solely a function of unit thickness but is also highly sensitive to the specimen's length. However, 
current masonry codes do not incorporate the influence of this parameter in determining the 
mechanical strength of masonry specimens. It has been observed that as the ratio between length and 
thickness (l/t) increases, the tendency of normative codes to overestimate the compressive strength 
of masonry specimens becomes more pronounced. Therefore, the l/t ratio should be recognized as a 
critical factor in the mechanical behavior of masonry, and its inclusion in the strength correction 
coefficients adopted by regulatory standards is recommended to enhance the accuracy of structural 
prediction models. Furthermore, according to the authors, for masonry specimens with identical 
cross-sectional dimensions, the stress-strain relationship is significantly influenced by the height-to-
thickness ratio (h/t), provided that this ratio remains below 3.0. In the analyzed study, a specimen 
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configured as a half-unit, with a cross-sectional area of 190 × 190 mm, exhibited equivalent load 
capacities for specimens composed of three and five courses, indicating that increasing the height 
within this range did not result in a significant variation in mechanical strength. 

In addition to the variables whose influence has been recognized through experimental tests, 
others have been identified through numerical modeling studies. For example, Álvarez-Pérez et al. 
[2] developed an analytical approach to estimate the compressive strength of hollow concrete 
masonry specimens using multifactorial statistical modeling and numerical micromodeling via 
ABAQUS, calibrated with experimental data. The tested specimens had dimensions of 39.3 cm × 59.9 
cm × 14.4 cm, with 10 mm mortar joints. The study concluded that the primary factors influencing 
masonry strength include the compressive and tensile strength of the units, as well as the thickness 
of the mortar joint, emphasizing the need to incorporate these variables into normative structural 
prediction models. 

Considering the strong influence of various variables on the mechanical behavior of structural 
masonry specimens, such as the number of courses and the height/thickness ratio of the unit, the 
objective of this article is to analyze the correlation between the compressive strength test results of 
different types of specimens used in the evaluation of structural masonry. This analysis aims to 
support the resolution of the gap in NBR 16868-3 [6] regarding the interpretation of retest results. 
Through this study, the goal is to contribute to a better understanding of the technical implications 
of the current normative methodology, providing insights for future standard revisions and 
improvements in the acceptance criteria for the compressive strength of structural masonry. 

2. Materials and Methods 

The materials used in this research consist of structural hollow clay units with dimensions of 
14x19x29 cm and a characteristic compressive strength (fbk) of 10 MPa. These units are classified as 
EST100 according to NBR 15270-1 [3], the Brazilian standard that defines requirements and 
specifications for clay units used in both partition walls and structural applications. 

 
 

- Nominal ƒbk: 10 MPa 
- Gross area: 406 cm² 
- Net area: 190,23 cm² 

- Solid volume: 3.947,49 cm³ 
- Solid percentage: 46,79% 

- Water absorption index: 16% 

Figure 5. Clay units characteristics. 

The study includes the evaluation of the mechanical strength of 46 ceramic units (Figure 5) 
individually, these units were tested following the procedures described in Annex C of NBR 15270-2 
[4]. The unit faces were leveled using a capping layer made of cement paste with a compressive 
strength of at least 80% of the nominal strength of the unit in terms of net area, with a maximum 
thickness of 5 mm. 

The two-unit masonry specimens were molded and tested according to the procedures 
established in NBR 16868-3 [6], using a cementitious bedding mortar with a characteristic 
compressive strength (fak) of 12 MPa, classified as type AAE10 according to NBR 13281 [7], the 
Brazilian standard for cementitious mortars used for masonry unit bedding. A total of six masonry 
specimens were tested after a 28-day curing period from the date of their molding. 
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- Nominal ƒbk: 10 MPa 
- ƒak: 10 MPa 

- Nominal ƒbk: 10 MPa 
- Gross area: 406 cm² 
- Net area: 190,23 cm² 

Figure 6. Two-course masonry specimen. 

The masonry specimens extracted from a masonry wall were built using the same units and 
mortar as those used for the laboratory-molded specimens. A total of six three-course extracted 
masonry specimens were obtained and tested following the procedures described in Annex B of NBR 
16868-3 [6]. The extraction and testing were conducted 28 days after the wall construction. 

 
 

- Nominal ƒbk: 10 MPa 
- ƒak: 10 MPa 

- Nominal ƒbk: 10 MPa 
- Gross area: 406 cm² 
- Net area: 190,23 cm² 

Figure 7. Three-course masonry specimen, extracted from full-scale masonry. 

The tests were conducted using a hydraulic press with a technical capacity of 2000 kN. For 
dimensional measurements of the specimens, a digital caliper with a measurement range of 0 to 450 
mm was used. 

3. Results 

3.1. Clay Units 

The individual results of the specimens are presented below in the Table 2. 

Table 2. Compressive strength of the units. 

Specimen Compressive strength (MPa) 
1 13,22 
2 12,65 
3 12,28 
4 12,08 
5 12,42 
6 13,17 
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7 12,02 
8 12,45 
9 12,76 
10 11,59 
11 11,68 
12 11,87 
13 12,51 
14 12,87 
15 10,34 
16 11,13 
17 11,50 
18 9,18 
19 11,41 
20 9,89 
21 10,15 
22 10,50 
23 11,71 
24 9,43 
25 9,81 
26 11,04 
27 11,40 
28 14,60 
29 13,70 
30 11,40 
31 15,10 
32 13,70 
33 11,30 
34 12,20 
35 9,0 
36 16,0 
37 12,70 
38 14,40 
39 14,0 
40 13,60 
41 13,40 
42 13,20 
43 11,0 
44 13,30 
45 12,50 
46 14,20 

Figure 8 presents the dispersion of the individually measured values (a) and a histogram 
illustrating the absolute frequency of the samples, comparing them with the normal distribution. 
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(a) (b) 

Figure 8. Compressive strength of the units. 

The results indicate an average compressive strength (fbm) of 12,18 MPa, with a standard 
deviation of 1,57 MPa. The characteristic compressive strength (fbk), when calculated according to the 
prescriptions of NBR 15270-1 [3], is 9,57 MPa, while the value obtained through the equation results 
in 9,59 MPa. It is important to highlight that these values are lower than the nominal compressive 
strength of the EST100-class unit, which corresponds to 10 MPa. 

3.2. Two-Course Masonry Specimen 

The results of the tested samples are presented below in the Table 3. 

Table 3. Compressive strength of the two-course masonry specimens. 

Specimen Compressive strength (MPa) 
1 5,80 
2 5,80 
3 5,80 
4 6,60 
5 7,10 
6 6,60 

Below, Figure 9 presents the dispersion of the individually measured values (a) and a histogram 
illustrating the absolute frequency of the samples, comparing them with the normal distribution. 

  
(a) (b) 

Figure 9. Compressive strength of the two-course masonry specimens. 
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The obtained results indicate an average compressive strength (fpm) of 6,30 MPa, with a standard 
deviation of 0,56 MPa. The characteristic compressive strength (fpk) is 5,80 MPa, calculated using the 
method prescribed in NBR 16868-1 [5]. 

3.3. Two-Course Masonry Specimen, Extracted from Real-Scale Masonry Wall 

The individual compressive strength results of the three-unit masonry specimens extracted from 
a masonry wall are presented below in Table 4. 

Table 4. Compressive strength of the three-course masonry specimen, extracted from full-scale masonry. 

Specimen Compressive Strength (MPa) 
1 4,30 
2 4,10 
3 4,10 
4 3,20 
5 3,40 
6 3,40 

Below, Figure 10 illustrates the predominant failure mode observed in the samples. 

Figure 10. Failure mode. 

Next, Figure 11 presents the dispersion of the individually measured values (a) and a histogram 
illustrating the absolute frequency of the samples, comparing them with the normal distribution. 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 April 2025 doi:10.20944/preprints202504.0035.v1

https://doi.org/10.20944/preprints202504.0035.v1


 12 of 15 

 

  
(a) (b) 

Figure 11. Compressive strength of the three-course masonry specimen, extracted from full-scale masonry. 

Based on the results presented, the average compressive strength (fpm) is 3,75 MPa, with a 
standard deviation of 0,47 MPa. The characteristic compressive strength (fpk) is 3,20 MPa, calculated 
using the method prescribed in NBR 16868-1 [5]. 

4. Discussion 

The experimental results presented in this study indicate that the compressive strength of 
structural clay masonry specimens decreases as the height/thickness ratio increases, which is 
observed in both the average and characteristic compressive strength values. This behavior aligns 
with the theoretical foundation discussed in this article, highlighting the influence of lateral 
confinement and stress redistribution on the mechanical behavior of structural masonry [33]. 

Masonry specimens play a fundamental role as an intermediate element in evaluating masonry 
strength, whether for material specification in design, quality control during construction, or even as 
a retest method in the case of specimens extracted from masonry when there are uncertainties 
regarding the results of molded specimens used for construction quality control. However, the 
comparison between molded and extracted specimens should be conducted with caution, 
considering the inherent differences in the manufacturing process and the variability of execution 
conditions. 

Considering the premises of NBR 16868 [5], the compressive strength of masonry walls (fk) can 
be estimated as 70% of the characteristic strength of a two-unit masonry specimen. Additionally, part 
of the technical literature [12, 13, 32, 39] indicates that three-unit specimens, such as the extracted 
specimens analyzed in this study, tend to exhibit compressive strength approximately 15% lower 
than two-unit specimens. However, the findings of this study do not align with these values, as the 
extracted three-unit specimens exhibited fpm values 40,29% lower and fpk values 44,83% lower than 
their two-unit counterparts. Beyond the height/thickness ratio, other factors should also be 
considered, such as the juxtaposition of units from different courses found in three-unit specimens, 
as well as execution imprecisions during the construction of the masonry wall. 

It is also important to consider the distinction between the average and characteristic 
compressive strength values for each type of masonry specimen, which are fundamental for assessing 
the reliability of experimental results and their normative application. For the two-unit molded 
specimens, the characteristic strength showed a reduction of 7,94% compared to the average strength 
(6,30 MPa to 5,80 MPa). In contrast, for the three-unit specimens extracted from completed masonry, 
this difference was significantly higher, reaching 14,67% (3,75 MPa to 3,20 MPa). This greater 
discrepancy reinforces the higher variability and dispersion of results for extracted specimens, a 
phenomenon that can be attributed to the influence of in-situ construction factors, such as 
heterogeneity in unit placement, variations in mortar joint thickness, and other material and 
execution related variables that are not present in laboratory-molded specimens. 
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5. Conclusions 

Based on the analysis of the observed results, the following conclusions can be drawn: 
a) The analysis of the experimental results confirms that the compressive strength of structural 

masonry is significantly influenced by the height of the masonry specimen, with more slender 
specimens exhibiting lower strength due to increased susceptibility to lateral cracking. These 
findings align with previous studies [25, 39] and suggest that normative adjustment coefficients 
may be useful when interpreting test results from specimens with geometries different from 
the standard two-unit specimen, such as those extracted from completed masonry structures. 

b) The greater variability and dispersion of results for the extracted masonry specimens can be 
attributed to the influence of in-situ construction factors, such as heterogeneity in unit 
placement, variations in mortar joint thickness, and other material and execution-related 
variables that are not present in laboratory-molded specimens, such as the juxtaposition 
between courses. Additionally, the extraction and transportation process may also contribute 
to the increased dispersion of results. 

c) In the normative context, NBR 16868 [5] establishes relationships between the compressive 
strength of units, masonry specimens, and walls, with specimens serving as an intermediate 
element for predicting the in-field strength of masonry. Considering the results of this study, 
the exclusive use of characteristic strength values to compare molded and extracted specimens 
can be questioned, as the observed dispersion of results suggests that adopting average values 
may provide a more realistic representation of the structural behavior of masonry. 

d) The substantial difference between the average and characteristic strength values of the 
extracted specimens suggests that the variation coefficients adopted in normative standards 
should account for these aspects, considering the greater dispersion of results obtained in situ. 
This adjustment could enable more realistic predictions of the final compressive strength of 
structural masonry in the field, reducing error margins. 
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