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In this article, one of the solutions to reduce greenhouse gases in concrete block
pavements, i.e. the use of recycled materials and polymer fibers have been
investigated. For this purpose, several concrete blocks, which are used in the
upper part of the concrete block pavement system, were made by adding micro-
silica gel, fly ash, macro and micro polymer fibers, as well as reclaimed asphalt
pavement (RAP) and were tested in terms of compressive strength, bending
resistance, durability against periods of freeze and thaw, skid resistance by the
British pendulum method and wear resistance by wide wheel abrasion method.
Results of the tests showed that micro-silica gel improves the compressive
strength of the samples by 2 times and the bending strength by 20%. Although
polymeric fibers did not affect improving the compressive strength of the
samples, but they could improve the modulus of rupture by about 5% because
they prevent the expansion of tensile cracks. Meanwhile, the other two materials,
i.e. fly ash and RAP, were not able to significantly increase the flexural strength.
Evaluation of the results of durability test showed that presence of 0.3% macro
polymeric twisted fibers preserves the compressive strength of the samples
before and after 50 cycles of freezing and thawing more than other additives.
Overall, comparison of the ratio of compressive strength of the samples after
freezing and thawing to the strength of the samples before the test showed that
using high percentages of micro-silica gel, fly ash and twisted macro polymer
fibers increased durability of the control samples on the average by about 30%.
Results of the skidding resistance test also showed that macro twisted polymer
fibers increase the skidding resistance of the control samples by about 50%. The
abrasion resistance test with the wide wheel abrasion method also showed that
micro-silica gel and RAP play a more effective role in keeping the surface of the
sample blocks unified, i.e. nearly 10% improvement, compared to other
materials.
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