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Abstract

From numerous full-scale tests it is known that the bearing behaviour of individual piles on a site usually differs. This may cause stress constraints within the structure, stress-redistribution with local overloading, and differential settlements. To avoid this and to also reduce absolute settlement, a preloading and load cycling technique was developed which comprises all structural piles of a building without hindering the construction work. It is performed by using the piled raft or capping structure as counter weight. This is demonstrated for a Danube bridge and the 202m high Millennium Tower in Vienna.
The second method to minimize the settlement of pile foundations that can be used also for other deep foundations is a box-shaped arrangement of (bored or auger) piles or diaphragm wall panels, deep mixing columns or jet grouting columns. From theory, comprehensive model tests and numerous in situ-measurements it can be concluded that box-shaped deep foundations exhibit several advantages over conventional pile groups, etc.

Box-shaped foundations act as a compound body consisting of vertical structural elements and the enclosed soil. This quasi-monolith can take high vertical and horizontal forces. Walls and capping raft form a box, which acts physically like a “pot” turned upside down. Consequently, the settlements are smaller than for conventional pile groups, and the earthquake resistance is significantly higher. 
Box-shaped foundations have proved suitable for high-rise buildings, for bridges, silos, power stations, etc. Special applications are foundations in creeping slopes, strengthening of old foundations (e.g. river bridges against scouring, buildings in seismic zones). The lecture comprises small scale tests, site measurements, theory and examples from engineering practice.
