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Earth is one of the oldest building materials in the world. However it has fallen into disuse with the 

appearance of new materials. Nonetheless, earth construction is progressively re-gaining popularity be-

cause of its many advantages, such as cost, thermal and acoustic insulation, hygroscopic capacities 

and minimal impact on the environment. Compressed earth blocks (CEB) appear as the most widely 

accepted earth construction technique, given the possibility of standardization of the blocks and greater 

quality control in their production process. However, there are still some constraints for its applicability 

such as the lack or incompatibility of standards. Therefore, this work aims to achieve a proposal of 

normative procedures for the mechanical characterization of CEB. For this reason, an experimental 

analysis of distinct types of cement stabilized CEB, from different manufacturers, was conducted to 

identify their characteristics and compressive strength. The tests were conducted with whole and half 

blocks, overlapping half blocks layered with mortar, use of plywood or Teflon on the press equipment or 

varying CEB moisture content (tested saturated and dry). Additionally, CEB masonries were constructed 

to extract cylindrical samples.   

 

1. Introduction 

Being earth a resource available around the 

world, its use as a construction material emerged 

thousands of years ago (Minke, 2006). In Portu-

gal, different earth construction typologies, from 

distinct epochs, exist around the country (Fer-

nandes, 2006), even though there are no Portu-

guese or European standards for its use.  

In the absence of normative documents referring 

to the construction with earth in Portugal, this dis-

sertation emerges following the work developed 

by the Technical Commission of the Portuguese 

Institute of Quality (IPQ) CT 176, which was re-

quested to present a proposal for normalization of 

compressed earth blocks (CEB). 

Thus, it is necessary to define a normative pro-

posal for mechanical characterization of this type 

of blocks. 

1.1. Existing standards 

European normatives include standards for the 

characterization of masonry units of various mate-

rials. In particular, standards EN 771 (2011), es-

tablishes specifications for several masonry units. 

However, it does not contemplate any type of 

earth masonry. 

The standard EN 772-1 (2011) establishes 

compressive strength test methods for masonry 

units, basing the methods on the specifications of 

standards EN 771 (2011). This standard proposes 

testing the blocks directly on the press under in-

creasing load to measure its rupture point. This 



standard allows the test specimens to be tested in 

four different conditions of relative humidity (RH): 

oven dry, air dry, saturated and 6% RH. 

There are standards in various countries for 

adobe and CEB compression test. Some stand-

ards, such as HB 195 (2002), UNE 41410 (2008), 

ASTM C67 (2005), NMAC (2009) and NZS 4298 

(1998), suggest that tests should be performed 

similarly to EN 772-1 (2011) proposal, i.e., directly 

on whole blocks. The DIN 18945 (2013) standard 

claims that this procedure is only possible for 

blocks with nominal height greater or equal than 

71mm. For non-compliant blocks this, standard 

suggests that testing should be done with two half 

blocks superimposed together with a mortar, as 

further supported by NBR 8491 (2012), NTC 5324 

(2004) and NF XP P 13-901 (2001) standards. The 

specimens can be tested under dry, saturated or 

other environmental conditions as defined in each 

standard. 

To measure the compressive strength of the 

blocks, some standards propose correction fac-

tors (e.g., HB 195 (2002) and NZS 4298 (1998)), 

while others organize the results by resistance 

classes using statistical means (e.g., NTC 5324 

(2004), NF XP P 13-901 (2001), DIN 18945 

(2013), UNE 41410 (2008)) and others define only 

a minimum value (e.g., NBR 8491 (2012), ASTM 

C67 (2005), NMAC (2009), RPTC (2011) and 

E080 RM 121 (2017)).  

1.2. Effects influencing simple compres-

sion tests 

Different factors can influence the compression 

resistance. According to literature, the compres-

sion resistance is strongly influenced by the rela-

tion of the specimen’s height divided by its mini-

mum width, H/W (Krosnowski, 2011). With the in-

crease of compression strength, the specimen 

tends to expand sideways. However, due to fric-

tion between the long interface of the plates and 

the sample, the expansion side of the sample be-

comes confined. This confinement of the samples 

by retention of the plates increases the apparent 

resistance of the material (Morel et al., 2007). This 

effect has the most impact when applied to whole 

blocks. To overcome this, the press plates’ friction 

can be reduced by using Teflon or plywood plates, 

or overlapping half blocks, reducing H/W. How-

ever, the latter introduces some disadvantages. 

More specifically, this type of specimen is strongly 

subject to the effects of eccentricity and the quality 

of the mortar joint, that strongly depends on appli-

cation (Aubert et al., 2015; Moret et al., 2007). 

Another important factor in the tests is the 

moisture content of the blocks. The strength de-

creases as the moisture content increases due to 

the softening of the agglomerants by water, the 

development of pore stresses and the liquefaction 

of unstabilized earth. Although there is some vari-

ation, depending on the earth properties and 

eventual cement content for stabilization, the com-

pressive strength of the stabilized blocks after sat-

uration is reduced by about 50%, compared with 

the corresponding dry values (Walker, 1995;  Mo-

rel et al., 2007; Riza et al., 2010). 

 

2. Methods 

In order to analyze and validate the tests sug-

gested by several standards and authors, four 

types of blocks were tested: 

• TI blocks, produced in Montemor-o-Novo, 

under the master’s thesis of Lopes (2015). The 

constituent materials are 80% local earth, 20% re-

cycled aggregate, 8% cement (earth and recycled 

aggregate mass) and 9.5% water (earth, recycled 

aggregate and cement mass). The CEB compac-

tion was performed using a manual press and the 

dimensions were 22 x 10.5 x 5.5 cm3. 



• TM blocks, produced   in Montemor-o-Novo, 

under the master's thesis of Silva (2015). The con-

stituent materials are 85% local earth with 35.4% 

of clay, 15% recycled aggregate, 8% cement 

(earth and recycled aggregate mass) and 9.5% 

water (earth, recycled aggregate and cement 

mass). The CEB compaction was performed using 

a manual press and dimensions were 30 x 14 x 9 

cm3. 

• Ceyfor blocks, for which the global compo-

sition is unknown because they were industrially 

made by the Ceyfor company. However, it is 

known that they were stabilized with 5% white ce-

ment (mass). These blocks were subjected to 

compaction with a hydraulic press and dimensions 

were 29.5 x 14 x 9 cm3. 

• N blocks, produced at the Faculdade de 

Ciências e Tecnologia of Universidade NOVA de 

Lisboa, in the framework of a CEB workshop held 

in 2015. These blocks were previously tested of 

the master´s thesis of Ribeiro (2016). The constit-

uent materials are 50% local earth (very silty, with-

out coarse aggregates), 50% sand and 5% Port-

land cement (percentages of constituents in vol-

ume). The compaction was done with a manual 

press and dimensions were 25.9 x 14 x 9 cm3. 

2.1. Determination of blocks to be tested 

To perform a pre-estimation of the number of 

samples required in each compression test, it is 

assumed that the population regarding the re-

sistances follows a normal distribution. Thus, 

Equation 1 can be considered to estimate the 

number of samples (Lipschutz, 1965):     

𝑛 = (
𝑎×𝜎

�̅�−µ
)
2

= (
𝑎×𝐶𝑉

𝐸
)
2

                                    (1) 

where n is the sample size, a is the critical value 

for a given confidence interval, 𝜎 is the standard 

deviation, �̅� is the sampling mean, µ is the actual 

mean, CV is the coefficient of variation and E is 

the error maximum permissible.  

Using results previously obtained by other au-

thors regarding these blocks, an overall coefficient 

of variation of 17% is assumed. For a permissible 

error of 5%, and a confidence interval of 95%, the 

minimum number of CEB to characterize in each 

test is 6. 

2.2. ̕Performed tests  

The compression tests were performed at a 

load rate of 0.5 kN/s, as suggested in the Brazilian 

standard NBR 8491 (2012). 

In table 1, the tests performed for each type of 

block are synthesized. 

2.2.1 Moisture content assessment 

To evaluate the moisture content, after the 

tests, the CEB were weighed and dried at 60 ºC 

until they reached constant mass conditions - 

when after three consecutive weighings with a 

minimum interval of 24 h, they had a variation of 

less than 0.1% of the total mass.    

2.2.2 Standard tests 

For all CEB, the standard tests were performed 

in order to have a global parameter of comparison. 

The tests are performed with whole blocks, in the 

direction perpendicular to the layering face (Figure 

1). In this test, the CEB was always tested with the 

laboratory moisture content (CL). 

 Procedure:  

•  The load cell was placed centered on the 

lower plate of the press and a 4 cm thick steel 

plate was placed above the cell.  

•  The specimen was directly centered between 

the steel plates of the load cell and the press, 

being loaded until the rupture. 

Figure 1.Standard test 



2.2.3 Test in half blocks 

In order to evaluate the influence of the geom-

etry of the CEB, namely the H/W ratio, tests were 

carried out in half blocks. The half CEB were ob-

tained by sawing and were tested in the direction 

perpendicular to that of the laying face, according 

to the procedure referred by 2.2.2.  

2.2.4 Test in dry conditions 

As suggested in HB 195 (2002) and IBC 

(2009)/ASTM C67 (2005), tests were performed 

with dry blocks. For this purpose, the CEB were 

dried at 60 ºC to a constant mass. This test was 

performed only in half blocks or whole blocks, ac-

cordingly to the procedure referred by 2.2.2.     

2.2.5 Test in saturated conditions 

As suggested in HB 195 (2002), CEB were also 

tested under saturated conditions. For this pur-

pose, the CEB were immersed for 24 hours and 

their surface was dried before subsequent tests. 

Tests were performed only with half or whole 

blocks, in accordance with the procedure referred 

by 2.2.2 

2.2.6 Tests with Teflon plates 

In order to reduce the effect of friction intro-

duced by the press plates, tests were carried out 

using Teflon plates on CEB. Therefore, two Teflon 

plates with a thickness of 4 mm and two plywood 

plates with a thickness of 2 cm were used. Each 

of the Teflon plates was glued to a plywood plate 

in order to increase its resistance. The remaining 

of the test procedures were performed as de-

scribed in 2.2.2 

2.2.7 Tests with the plywood plates 

As suggested in HB 195 (2002), marine ply-

wood plates were used when measuring the com-

pression performance, in order to allow a better 

distribution of the load on the blocks’ surface, and 

to reduce the friction between the press plates and 

the CEB. For this purpose, 2 cm thick plywood 

plates were used. The tests were performed ac-

cording to 2.2.2. 

2.2.8 Teste with 5 x 5cm plate 

To analyze the effect of using a plate with width 

equal to the CEB height, obtaining a ratio H / W = 

1, two steel plates with dimension 5 cm X 5 cm 

were used. These plates were placed aligned and 

centered with the CEB and the press plates. The 

tests were performed according to 2.2.2. 

2.2.9 Tests with two and three half blocks 

As suggested by DIN 18945 (2013), NTC 5324 

(2004), NF XP P 13-901 (2001) and NBR 8491 

Tests Humidity conditions 
N º of tests 

TI TM Ceyfor N 

Standard CL 8 6 6 10 

Whole blocks 
Dry - - - 6 

Saturated - - - 6 

Half blocks 

CL 12 - 6 - 

Dry 6 - - - 

Saturated 6 - - - 

5X5 Plate CL 6 - - - 

Teflon Plate CL 6 - - 6 

Plywood board CL 6 - - - 

Two half overlapped blocks CL 4 - 6 - 

Three half overlapped blocks CL - - 6 - 

Cylindrical Ø5H5 CL 7 6 -  

Cylindrical Ø10H20 CL - 6 6 - 

Cylindrical Ø10H10 CL - 10 - - 

Table 1. Tests performed for each type of block 



(2012), tests were carried with half overlapped 

CEB, layered by cement mortar (Figure 2).  Con-

sequently, the CEB H/W ratio was increased, re-

ducing the effect of the press plates. For this pur-

pose, after sectioning the CEB with a cutting saw, 

they were layered using a trowel and level. The 

used mortar thickness was around 1 cm. The tests 

were performed after 30 days of curing of the mor-

tar in a laboratory environment, according to the 

procedure presented in 2.2.2 

 

 

 

 

 

 

 

 

 

 

2.2.10 Test on cylindrical specimens  

In order to analyze the relation between com-

pressive strength in CEB and in-situ resistance of 

masonry produced with these CEB, a total of five 

experimental masonry walls were built: three us-

ing TM CEB, one with Ceyfor CEB and one with TI 

CEB. Figure 3 illustrates an example of a wall built 

with Ceyfor CEB.                           

 

 

 

 

 

 

 

 

 

The cylindrical specimens were extracted (us-

ing water) with the aid of a Hilti DD130 beetle and 

two drills of 5 and 10 cm in diameter. After the ex-

traction, the specimens were stored in the cham-

ber at 60% HR for at least two weeks. After this 

period, the cylindrical specimens were conditioned 

in the laboratory environment.  Due to the need to 

ensure proper grinding of the cylindrical speci-

mens, the resulting test specimens were prepared 

and tested in the concrete department of the La-

boratório Nacional de Engenharia Civil (Figure 4).     

 

 

 

 

 

 

 

 

 

 

 

2.2.11 Layering mortar 

A cement mortar with a 1:3 volumetric ratio of 

Portland cement: sand was used to build the walls 

and the half blocks specimens. The mortar used 

for testing is distinct from the mortar that should be 

used for CEB layering. i.e., a mortar with higher 

resistance than the CEB was used to warrant that 

the rupture occurs in the block. 

The production procedures and preparation of 

the mortar followed the specified in EN 196-1 

(2016) and the tensile and compressive strength 

tests were performed, after flow consistency tests 

performed following the EN 1015-3 (2006). 

2.3. Compressive strength test 

To obtain the compressive strength fc (in MPa), 

the rupture strength Fc (in kN) is divided by the 

CEB contact area with the press plates A (area of 

the smallest half block, in mm2. 

Figure 2. a) Two half blocks test b) Three 
half blocks test 

Figure 3. Ceyfor blocks wall 

Figure 4. Cylindrical specimens test 



3. Results and discussion 

3.1. Mortar characterization 

The result obtained in the mortar flow tests 

shows that this is a dry mortar (152. 7 mm). A flex-

ural rupture tension of 4.1 and 5.4 MPa was ob-

tained at the 7th and 28th day, respectively. Addi-

tionally, a compressive strength of 26.3 MPa and 

35.3 MPa was registered at the same ages. 

3.2. Moisture content 

For the CEB moisture content analysis, seven 

samples were collected from the tested blocks (2 

TI blocks, 3 TM blocks, 1 Ceyfor blocks and 1 N 

blocks) in laboratory environment. The obtained 

moisture content was close in all blocks, with an 

average of 0.96 ± 0.02% (mass). 

3.3. Compression strength 

Table 2 summarizes the distinct test results ob-

tained for the various CEB. 

Surprisingly, the compressive strength ob-

tained in the standard tests was higher when using 

half blocks of equal H/W ratio. This is likely due to 

the differences in geometry and the side effects of 

cutting the CEB, which can lead to block weak-

ness and reduced friction effect due to the smaller 

contact area. The progressive increase of the H/W 

ratio due to interlocking blocks overlap with mortar 

led to an expected decrease of the compressive 

strength. However, it should be noted that tests 

with half overlapped CEB are more sensitive to ec-

centric tears due to the difficulty of guaranteeing 

their verticality. In general, these tests led to 

higher coefficients of variation, which admonish its 

use. For the same reason, three overlapped half 

blocks compressive strength was lower than the 

Ø10H20 cylindrical specimens with the same 

H/W. 

The use of plywood and Teflon led to a reduc-

tion of compressive strength, confirming that they 

are effective reducing friction of the plates of the 

press. The observed strength variation with and 

without Teflon (approximately 58% for TI CEB and 

53% for N CEB) was much higher than the ob-

served in Aubert et al. (2015), i.e., 10%.  The dif-

ference was not substantial between the Teflon 

and the plywood, showing plywood as a good can-

didate for these tests as it is cheaper than Teflon. 

The tests performed with a square metal plate with 

lateral dimension identical to the height of the 

CEB, led to similar results to those of CEB tested 

with identical H/W ratio. 

 In all tests, and as previously verified by Riza  

et al. (2010), Morel et al. (2007) and Walker 

(1995), the CEB resistance, when tested on satu-

rated conditions, was considerably lower than 

CEB tested under laboratory humidity conditions, 

and the latter lower than CEB under dry condi-

tions. Thus, it is concluded that it is important to 

consider the CEB moisture condition in the norma-

tive proposal.  

The cylindrical specimens’ compressive 

strength was significantly lower than the observed 

in standard tests. In addition to the lower CEB H/W 

ratio, these blocks are less prone to eccentricity 

problems and damage caused in their preparation. 

It is also confirmed that the standard test variability 

tends to be inferior than the obtained for the cylin-

drical specimens. The eccentricity and damage 

problems are due to the process of cutting, which 

can lead to a cylindrical specimens’ resistance of 

H/D = 1.0, which is inferior to the CEB tested with 

a square plate of equal width to their height. Con-

sidering the results obtained in the tests with the 

different cylindrical specimens, it was verified that 

the compressive strength was affected by its ge-

ometry. The cylindrical specimen  10H20 re-

sistance was lower than the 10H10. On the one 

hand, the resistance tends to decrease with the in-

crease of the H/W ratio. On the other hand, slen-

derer specimens are more affected by eccentricity 

problems, which may justify the greater variability 

obtained. However, despite the higher H/D ratio of  



the  10H20, the resistance was lower than in the  

5H5. This may be due to the weakness of this 

type of specimen. Except for N CEB, all tested 

CEB, have an average compressive strength 

higher than the recommended minimum in most 

standards i.e., 2 MPa.  In addition, the N CEB var-

iation coefficient was higher than 25% For these  

reasons, N blocks were given least relevance in a 

proposed normative. 

For all the other CEB the mean coefficients of 

variation obtained in the standard tests were 

10.2%, and always below 14%. The highest coef-

ficient of variation was 21.4% and occurred in the 

Ceyfor’s CEB 10h20 cylindrical specimens. The 

N block’s variation coefficient was not considered, 

since it was to high due to CEB poor quality and 

resistance. Forasmuch as the variation coeffi-

cients obtained, it is considered that a maximum 

acceptable value for CEB tests will be around 

15%. 

3.3.1 Resistance correction factors 

Since the compressive strength varies with the 

H/W ratio, the standards HB 195 (2002) and NZS 

4298 (1998) suggest correction factors to be ap-

plied when standard tests are performed on blocks 

of different geometries. The objective is to normal-

ize the resistance to a given H/W reference, so 

that it is independent of the CEB geometry and 

type. Figure 5 shows the curve suggested by the 

standard HB 195 (2002), as well as the curves ob-

tained by Krosnowski (2011), and in the Ceyfor 

CEB tested in the present study.  

Blocks Test 
Compressive strength Coefficient of variation 

(MPa) (%) 

TI 

Standard test 17.4 13.5 
Half blocks CL 13.4 12.1 

Plywood in half blocks 9.0 5.4 
Teflon in half blocks 7.8 14.6 

5X5 Plate 7.4 5.6 
Cylindrical specimens Ø5H5 5.2 17.5 

Half Dry blocks 18.3 9.3 
Half saturated blocks 6.2 18.3 

Two half overlapping blocks 7.8 20.4 

TM 

Standard test 11.5 9.0 
Cylindrical specimens Ø10H10 5.6 11.3 
Cylindrical specimens Ø10H20 4.9 21.4 

Cylindrical specimens Ø5H5 4.5 15.4 

Ceyfor 

Standard test 15.6 8.1 
Half blocks CL 13.1 9.8 

Two half overlapping blocks 10.0 4.9 
Three half overlapping blocks 8.4 10.5 

Cylindrical specimens Ø10H20 10.0 7.4 

N 

Standard test 2.9 33.7 
Teflon 1.5 41.6 

Saturated 0.8 35.4 
Dry 4.9 33.1 

y = 1,71x-0,38

y = 2,40x-0,86

y = 1,51x-0,27

0

1

2

3

4

5

6

0 2 4 6

R
el

at
iv

e 
st

re
n

gt
h

Relação H/L

Ceyfor Krosnowski, (2011) HB 195 (2002)

Figure 5. Correlation between H/W and compressive 
strength 

Table 2. Results obtained for the various blocks in the different tests. 



Likewise Krosnowski (2011), the Ceyfor curves 

presented in this study were performed based on 

the variation of the H/W ratio at the expense of 

overlapped blocks. Thus, the resistance is re-

duced with the increase of H/W, not only due to 

the decrease of friction with the press plates, but 

also due to the increase of the eccentricity phe-

nomena resulting from the greater difficulty in 

guaranteeing the verticality of the overlapped 

blocks. Unlike these tests, in standard HB 195 

(2002), the specimens are tested with the aid of 

plywood plates, which decreases the influence of 

the press plates’ friction. For the aforementioned 

reasons, there is a greater increase in resistance 

with the reduction of the H/W ratio in this 

Kronoswski (2011) studies when compared to the 

HB 195 (2002) curve. Given that the proposed nor-

mative is performed with whole blocks using ply-

wood, it was considered as reference the curve 

suggested in HB 195 (2002). 

3.3.2 Block and cylindrical specimen rela-

tions  

Collecting cylindrical specimens for tests is an 

efficient approach to study the properties of exist-

ing constructions. Table 3 shows the various tests 

carried out and correlations of at least 6 cylindrical 

specimens and 6 blocks of each composition. 

Since the cylindrical specimens and standard 

blocks were tested without the aid of plywood, the 

correlation was established based on the Ceyfor 

curve indicated in Figure 5. Fundamentally, Table 

3 shows the H/W ratio of the blocks leading to a 

compressive strength equivalent to the cylindrical 

specimens with a given geometry and height/di-

ameter ratio (H/D). 

3.4.  Proposed standard 

In the present normative proposal, the sug-

gested equipment and utensils follow the recom-

mendations of EN 772-1 (2011), likewise the ones 

adopted in most CEB compression testing stand-

ards. As obtained in 2.1 and recommended by the 

DIN 18945 (2013), NF XP P 13 – 901 (2001) and 

NTC 5324 (2004) standards, a minimum of 6 test 

specimens is considered. 

The sample selection is defined according to 

the EN 771-1 (2011) and HB 195 (2002) stand-

ards. The preparation of the samples’ surface fol-

lows EN 772-1 (2011) suggestion. The surface 

regularization with mortar, when necessary, is 

also suggested by most of the standards that in-

clude CEB compression tests, e.g., HB 195 

(2002), NBR 8492 (1984), DIN 18945 (2012), NTC 

5324 (2004) and NF XP P 13-901 (2001).  

Considering that the moisture content signifi-

cantly changes the compressive strength, CEB 

tests should be carried out under saturated or dry 

conditions. To ensure the test conditions, the sam-

ple must be oven dried or saturated by immersion, 

as described in standard EN 772-1 (2011). 

As the present study confirms, a higher com-

pressive strength is obtained when the CEB are 

tested according to the standard tests. Thus, in or-

der to prevent this problem, it is recommended to 

use correction factors, as suggested by the stand-

ards HB 195 (2002) and NZS 4298 (1998). The 

use of plywood plates is also recommended to re-

duce the friction between the blocks and the press 

plates, which in turn reduces the containment ef-

fect. This is also recommended in the HB 195 

(2002) standard. 

Additionally, it is recommended that the H/W 

ratio is rectified according to the HB 195 (2002) 

standard, and CEB classified according to the 

NTC 5324 (2004) and NF XP P 13-901 (2001) 

standards. An additional class was added to this 

Cylindrical 
specimen 

type 

H/D ratio (cylin-
drical specimen) 

Equivalent H/W 
ratio (block) 

Ø5H5 1 4.8 

Ø10H10 1 2.2 

Ø10H20 2 1.5 

Table 3. H/D ratio and H/W equivalent 



classification - CEB 80 - considering the high com-

pressive strength results obtained in this study 

(i.e., for TI and Ceyfor blocks) and in Aubert et al. 

(2015), which obtains a result of 10.4 MPa (Table 

4). 

  

In terms of the tests’ accuracy, and according 

to this study, more than 12 blocks should be tested 

per composition, and covering different CEB prov-

enances, variation coefficient of up to 15% is con-

sidered an acceptable value. 

In the present normative proposal, relations for 

cylindrical specimens and block tests, which may 

be useful for in-situ resistance evaluation, are sug-

gested. However, these correlations are only es-

tablished for cylindrical specimens and blocks 

tested in the perpendicular direction to its nesting 

bed, which limits its usefulness in current con-

struction. 

4. Conclusion 

As shown by the compression tests performed 

in this study, there is no single existing method 

that proves to be the most reliable. Each method 

presents advantages and disadvantages, and 

none proved to be unequivocally overturned. 

Thus, it was determined that tests with individual 

whole CEB at controlled humidity are the most fa-

vorable, mainly due to their ease of execution and 

the fact that they are less dependent on external 

factors. Although the half-block tests with mortar 

shown to be effective in reducing the H/W effect, 

they depend heavily on who performs the test 

specimens, they are a fairly laborious and time-

consuming, and frequently lead to eccentric rup-

tures. Finally, cylindrical specimen tests and tests 

with overlapped half CEB reduce the H/W effect 

and, although very practical for existing masonry 

constructions, are quite lengthy and complex 

when it comes to evaluating individual CEB 

compressive strength. 

It was determined that two 2 cm thick plywood 

plates should be used when testing; this prefer-

ence over Teflon glued to plywood was mainly due 

to its wide availability and reduced cost. 

The CEB test under controlled conditions, sat-

urated or dry, while quite different from the condi-

tions of service, allow for greater control of the en-

vironment humidity. So, for both these, it is im-

portant to consider the minimum values and differ-

ent classifications. 

At the end, it is considered that this study 

makes a clear contribution towards the standardi-

zation of the compressive strength test procedure 

and classification for low cement content stabi-

lized CEB and subsequent production and market-

ization in Portugal. 
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