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EXPERIMENTS WITH SHALLOW AND DEEP FOUNDATIONS

Milos Novak*, M,ASCE

Abst Field experiments conducted on vibrating foundations are re-
viewed and the main findings derived from their comparison with theore-
tical predictions are summarized. The experiments involved surface
foundations, embedded foundations, single piles and pile groups under
harmonic excitation and a hammer foundation exposed to shock loading.

INTRODUCTION

Design and analysis of machine foundations is an activity closely
related to industrial development and is one of the oldest civil engi-
neering disciplines in which the theory of vibration has been systemati-
cally employed. Over the years, various theories applicable to indivi-
dual machine foundation types were formulated and refined but their
experimental verification lagged these developments.

Experimental investigations can involve full scale foundations,
small scale field experiments or very small laboratory models. The ad-
vantages of small scale field experiments are that the conditions of the
experiments can be fully controlled, the excitation forces are well de-
fined and the propagation of elastic waves is not obstructured by arti-
ficial boundaries as is the case in laboratory experiments.

In this paper, observations derived from small scale field experi-
ments conducted over the years by the author and his associates are des-
cribed and summarized. The experiments concerned surface foundations,
embedded foundations, single piles and pile groups. In most cases the
excitation was harmonic generated by means of a mechanical oscillator.
One full scale experiment with an operating hammer foundation exposed to
impact loading is also discussed.

The focus is not on the description of experimental detail, but
rather on the lessons one can learn from the comparison of the theory
with experiments.

SETUP AND EVALUATION OF EXPERIMEMNTS

Experiments with surface foundations were conducted on rigid steel
test bodies assembled of different numbers of steel sheets and bases,
The base greas were square and ranged from 0.5 me (5.38 ft2) to 1.5 mé
(16.15 ft¢); the masses ranged from 970 kg (2139 1b) to 3770 kg (8313
1b). The soil was a very deep deposit of loess loam. Detailed data on
these experiments can be found in Ref. 14.
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