PODSTAWY NAUKOWE BUDOWNICTWA

Determination of Willam-Warnke crite-
ria needs to be defined by following para-
meters: the uniaxial compressive strength
fifig. 2b); the uniaxial tensile strength f,
(fig. 2b); the biaxial compressive strength
f_(fig. 2b); the high-compressive-stress
point on the tensile meridian f, _ (fig. 2b);
the high-compressive-stress point onthe com-
pressive meridian £, (fig. 2b).

To estimate the aforementioned parame-
ters the mortar and brick imiaxial and tria-
xial tests were conducted.

Distribution of Masonry
lateral stress

There is no possibility to set masonry
spatial stress distribution using actual expe-
rimental methods. Many mthors perfor-
med a numerical analysis of the results
shows, that acting the longitudinal stress
oz occurring ratio of lateral stress o /o,
which varies inthe range from 0,73 to 0,35
(from 1,7/2,34 to 1,99/2,4 when a, = 10,0)
[8]. According to the research results of
other authors, carried out by using fixed
parameters, the ratio of lateral stress distri-
bution is obtained o /o= 0,90 (2,58/2,88
when o,=11,73) [1, 8]. The numerical mo-
del analysis noted, that the lateral stress
distribution ratio crucial to the sample
characteristics of the materials and the
contact layer between the masonry and
mortar stiffness. Changing the characteri-
stics of the lateral stress ratio o /o, varies
in the range of 0,8 to 1,0 when the geome-
try of masonry unit is unchanged. Accor-
ding to the research results in most cases
the ratio of lateral stress o, /o, close to the
one, Therefore, the mortar three-dimensio-
nal state of stress research (carried out on
the assumption that the distribution ratio of
lateral stress -:r,l.-‘n:tr =1,0.

The mortar and brick tests

Three types of mortars and two types of
bricks were tested, The tests of mortar and
brick tensile strength were made on the cy-
lindrical samples 120 mm high and diame-
ter equals 60 mm (fig. 3). The compressi-
ve strength tests of mortar were made on
the cylindrical samples 60 mm high and
diameter equals 60 mm (fig. 3). The brick
compressive strength tests were made on
the whole elements (fig. 3). Each test con-
sists of at least 6 samples. The average re-
sults are displayed in table 1. To define
other parameters of failure surface the tria-
xial tests were made. Inthe tests the triaxial

compression equipment was used (fig. 4).
It allowed to load the side surface of cylin-
drical samples with uniform pressure. The
samples were tested to failure in two ways:
due to vertical stress a__ at different levels
ofconstant horizontal compression o_, and

a) b}

Fig. 3. Uniaxial tests of mortar and brick:
a) mortar tensile strength test; b) mortar
sample after compressive strength test; )
brick tensile strength test; d) brick com-
pressive strength test

Rys. 3. Jednoosiowe badania zaprawy | cegly:
a) badanie na roceigganie zaprawy; b) bada-
nie na feiskanie zaprawy; ¢} badanie na roz-
clggante cegly; d) badanie na feiskanie cegly

Table 1. Average results of uniaxial tests of
maortar and brick

Tabela I. Usrednione wyniki badan zaprawy
f cegly na ostowe rozelgganie § foiskanie

Tensile Compressive
Material "IN strength [Nimnv]
Mortar M1 05 14
Mortar M2 05 a5
Brick B 12 284

a)

Fig. 4. The triaxial compression eqguip-
ment: a) general view; b) lateral section;
1 - steel body, 2 — upper cap; 3 — plastic
shield of samples; 4 — piston with spherical
bearing; 5 — connector pipe; 6 — sample;
T = electric resistance wire strain gange
Rys. 4 Aparat trofosiowego soiskania: al wi-
dok; b) preekraf; I = stalowy korpus komory
aparaty; 2= poknwa goma; 3 = osfona prob-
ki z polfuretanu; 4 = toki z loZyskiem sfervez-
nym 2 utwardzonej stall; § = zawdr cf inienio-
w0 —badana probia, 7 - tensome try el ektro-
aporowe

due to radial compression o_, at constant
vertical compression a__.

Each test consists of 3 samples. The va-
lues of constant horizontal and vertical
compression were different for each sam-
ple. Mortar M1 and brick B1 they were
equal 2, 4, 6 N/mne® and 0, 2, 4 N/mn?, for
mortar M2 they were equal 1, 2, 3 N/mm®
and 1, 2, 3 N/mm?. Loading paths in tria-
xial tests of mortars and brick samples we-
re presented on fig. 5 and fig. 6, table 2.
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Fig. 5. Loading paths for mortar M1 and
M2 samples: a) at different levels of con-
stant radial stress; b) at different levels of
constant vertical stress

Rys. 5. Sciezki obcigdenia w badaniach za-
praw M {M2: a) pray zrddnicowanym pozio-
mie napreden promieniowyeh; b proy zrddni-
cowanym pozionie napreden plonowych
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Fig, 6. Loading paths for brick B1 samples:
a) at differentlevels of constant radial stress;
b) at different levels of constant vertical stress
Rys. 6 Seie2ki obcigtenia w badaniach cegly:
a) proy srddnicowanym poziomie napreden
promienfowych; b) proy srognicowanym po-
siomie papreZen plonowych
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