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a) b)

tufu zeolitowego, b) Mikrofoto

2 68,02 % i Al2O3

2O 3,36 %; MgO 0,75 % Na2O
0,69 % -

która w przypadku klinoptilolitu wyniosi 18,3 m2 -

2/g, w stosunku do mikroporów, których powierzchnia 
wynosi 7,68 m2

Za

i plastyfika
s

zeolit.
Tabela 1. Zestawienie modeli wykonanych i w toku realizacji

Nr modelu 1 2 3 4 5 6 7 8 9 10 11

Rodzaj 
Cementu

II 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5 I 32.5

zeolitu (%) 0 0 10 20 30 40 0 10 20 30 40

plastyfikatora 
(%)

0 0 0 0 0 0 0,5 0,5 0,5 0,5 0,5
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podpartych przegubowo w czterech punktach (rys. 3b).
o-

i walcowych (15cm x 30cm) pokazanych na rysunku 3a. Na podstawie przeprowadzonych 
o

a) b)

e-
ymuszano 

o-

czujników i miejsca wymuszenia pokazuje rys. 4. 

wie przebie-
o – programem Catman 5.0, FFT: Auto 

Power Spectrum – Amplitudowe. 

(rys. 5) oraz widmo amplitudowe (rys. 6).
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wymuszenie w punkcie 1)

amie Algor (rys. 7). 

f1=28,06Hz,  f2=37,37Hz,  f3=37,95Hz,  f4=33,85,
f5=37,37Hz)

4. ek
y-

odelami (tab. 

próbek betonowych w porównaniu do próbek bazowych (tab. 3).

Nr próbki modelu 
(% zaw. zeolitu, 
rodzaj cementu)

fc,cube [Mpa]
(3, 7, 14, 28, 56, 90 dni) Ecm [Gpa]

1 (0%, cem II 32.5R) - 16.65 21,23 23,52 34,92 36,26 22,36
2 (0%, cem I 32.5R) 21,89 28,04 33,69 35,65 44,77 44,09 25,69

3 (10%, cem I 32.5R) 15,96 19,98 21,31 30,46 30,34 31,02 33,99
4 (20%, cem I 32.5R) 8,13 12,84 15,47 23,50 24,31 26,18 27,03
5 (30%, cem I 32.5R) 10,44 11,16 19,74 17,82 23,05 25,05 24,12
6 (40%, cem I 32.5R) 5,88 8,24 10,30 13,80 - - 19,26
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Nr próbki modelu 
(% zaw. zeolitu, rodzaj 

cementu)

fc,cube [Mpa]
ania

fc,cube [Mpa]
próbki bazowe

Spadek
fc,cube [%]

1 (0%, cem II 32.5) 25,66 30,02 14,53
2 (0%, cem I 32.5R) 35,25 38,73 8,97

3 (10%, cem I 32.5R) 28,81 36,17 20,36
4 (20%, cem I 32.5R) 24,52 27,31 10,20
5 (30%, cem I 32.5R) 21,99 23,61 6,83
6 (40%, cem I 32.5R) 15,72 15,56 -1,07
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k
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wykorzystywanych w metodzie kolokacyjnej przeprowadzono w programie Catman 5.0. Nie
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0,157
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Drewno 0,079

Stal 0,010

i dane z literatu
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6. Podsumowanie
e-
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modelu z 3

w a-
tora, który jest

1 (0% 

parametrów warto

iskanie modelu 3 (10% zeolitu) w stosunku do modelu bez dodatku zeolitu. W kolejnych 

-11). 
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Preliminary studies of the dynamic and material parameters 
of reinforced concrete elements with the addition of zeolite 

tuffs
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Abstract: The purpose of this article is to present the results of the first stage 
of research on the damping parameters of vibration and the material characteristics 
of reinforced concrete structures with the addition of zeolite tuffs. The first part of the 
article describes the properties of zeolites as well as its impact on the concrete parameters. 
The main part of the article shows the partial results of research on damping parameters 
of vibration of reinforced concrete slab models. The models contain modified binder 
in which the portion of cement was replaced by zeolite (tested models and samples 
contained 0%, 10%, 20%, 30%, 40% of zeolite). The values of damping coefficients 
of vibration were determined by the collocation method, and only the first frequency of free 
vibration of models was taken into account. Moreover, the material characteristics 
of modified concrete were determined, ie compressive strength (after 3, 7, 14, 28, 56, and 
90 days), frost resistance, water absorption, friability, as well as the values of Young 
modulus.

Keywords: damping parameter of vibration, material characteristics, zeolite, clinopti-
lolite, concrete


