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Cracklng in Pavements





Study of compatibility between a quartz surface hardener and different base concrete mixtures
Pinheiro-Alves, M.T. 1, Fernandes, A. 1 and Bettencourt Ribeiro, A.2 
1University of Évora, School of Sciences and Technology, Portugal, 


2Nacional Laboratory of Civil Engineering (LNEC), Portugal
Many cases of cracking and detachment of the concrete surface have appeared in concrete floors, concerning pavements where surface hardeners were used, especially in car parks, industrial areas, warehouses.

In literature it is found that the main causes for cracking and delamination of trowelled concrete pavements are two: entrapped bleeding water and air beneath the top layer, closed by finishing operations (less permeable); and the spreading of soft mortar over already hardened adjacent areas of floor surface (over-layering). These two causes depend of a several factors as the finishing operations, curing and concrete mixture.
The increase of cracking and delamination problems in recent years may be related to the fact that the characteristics of both cement and concrete have been changed, particularly the increase in the fineness and quantity of tricalcium silicates (C3S) in cements and the use of more effective water reducers in concrete. These changes decrease the time available to perform the finishing operations due to the more rapid evolution between plastic and hardened phases of concrete. Indeed, the finishing operations may only begin when the fresh concrete supports the weight of the trowelling equipments and must end before the end of the setting time, which may be described as open time.

The objective is to identify the relevant parameters of the concrete constituents that influence the open time, related not only with their characteristics but also with their content. The relationships between hydration and the type and dosage of binders and chemical admixtures, are the main objective of this paper.
In laboratory, several base concretes (30x30x10 cm) were made, combining different chemical admixtures and partial replacement of the coarse cement with fly ash, limestone filer, and gypsum. Two different cements were also used and one kind of surface hardeners (quartz). The surface hardener was applied in each one of the base concretes at different setting times. Some of the setting times considered were in the “open time” and others not. The temperature and humidity was also controlled to avoid different evaporation rates. A knew equipment was created to trowelling the slabs of 30x30x10 cm.

Some of the tests that were taken were slump test, setting times, pull-off force, density, compression resistance and rebound number. The pull-off test was the most important, because allowed to determinate the resistance of the surfaces finishes and the homogeneity between the surface finish and the concrete slab.
Results show that the type of chemical admixture is important, but also the kind of admixture due to the water available to make the interconnection between the base concrete and surface hardener.
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