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Cracklng in Pavements





Compatibility between base concrete made with different chemical admixtures and surface hardener
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A significant increase of problems in the concrete floors has been detected in Portugal, concerning pavements where surface hardeners were used, especially in car parks, industrial areas, warehouses, etc.. Many cases of cracking and detachment of the concrete surface have appeared. The negative effect of these abnormal situations has important economic implications, since the necessary work to correct them involve large areas of reconstruction and the use of expensive repairing materials, and also because it often involves the delay of the period of construction and the begin of the infrastructure operation.

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.

Try to control bleeding and the time available to perform the finishing operations due to the more rapid evolution between plastic and hardened phases of concrete (open time) is essential. 

In laboratory, several base concretes (30x30x10 cm) were made with different chemical admixtures 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 has a great importance in the control of the “open time” and consequently avoiding cracking and detachment.
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