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Fig. 1. The granulation chart of the aggregates

New method of cylindrical chamber

Fig. 2 shows the device of this experiment. This device has very simple equipment that can be built easily.
This device has the ability to accurately measure the volume of water infiltrating concrete.

Fig. 2. New method of cylindrical chamber

New method of friction transfer

The friction transfer test also has a very simple and cheap device. This method can accurately measure the
compressive strength of concrete in any condition (Fig. 2).
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2.2. FE modeling

In order to compare the laboratory results with the results of the finite element method, the friction transfer
method was modeled using the finite element method (Fig. 4).
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Fig. 4. Meshing

3. Results and discussion
3.1. Examining the correlation chart

By plotting the results of the test of the cylindrical chamber and the penetration depth of the concretes, the
calibration diagram of Fig. 5 is obtained. Therefore, the penetration depth of concrete can be measured by the
above test.
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Fig. 5. the calibration diagram

4, Conclusions

According to the obtained results, the penetration depth and compressive strength of concrete can be
measured using linear equations without the need to break the sample and with a high correlation coefficient.
Also, the mentioned additive reduced the infiltration volume by about 50%. The negative effects of ice and
melting are more in the beginning, but with the passage of time, the negative effects decrease. Thus, 70% of the
increase in infiltrated water occurred in the first 50 cycles.
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