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No. E-7 \ A METHOD OF REPRESENTING THE DISTRIBUTION OF STRESS IN GROUND

\Ing. Charles Fisoher, Municipal Building Department, Vienna, Austria

The distribution of stress in. homogeneous ground being one of the foremost problems of oonatruot- 

ing below street level, a series of theoretioal studies and praotioal experiments with this regard have 

been made in various oountries. Even though reliable formulas for the computation of stress distribu

tion and deformation are available by now, many questions still remain unanswered. It need hardly be 

pointed out that just here every mathematical formula must needs be proved experimentally in order to 

obtain validity. Unfortunately, in the oase of representing ground deformation, the experimental ap

paratus and prooedure are both cumbersome and expensive, a fact which might make a suggestion in this 
field all the more weloome.

Until now, it has been standard practice to carry out such experiments with layers of sand ooloured 

in stripes, which necessitated rather troublesome preliminary work in preparation and plaoement. Many 

an improvement has beoome known through publication in the various reports in literature. After nu

merous experiments, the author has found a method permitting of representing the distribution of stress 

in homogeneous masses of sand in the simplest possible manner.

The apparatus consists of the customary rectangular container with wooden walls, the front one of 

which is substituted by a strong glass plate slid in along grooves from the top (Fig. 1). The plac

ing of the sand in coloured layers, however, is avoided.

First of all, the glass plate is slipped out and placed evenly on a table. Then a number of 

parallel lines consisting of a speoial oolouring matter (aniline violet) is thiokly spread on it. After 

all lines have been dried, the glass plate is for a short time put into a damp space or treated with 

aqueous vapour in order to soak coloured lines alike. The glass plate is then slipped into the empty 

container from the top in suoh a way that the lines will face the interior of the container. By means 

of a funnel, fine sand is now carefully poured into the oontainer, the filling progressing steadily in 

horizontal layers until the desired height is reaohed in even surface. The grains of sand lying next 

to the glass front will take oolour as they oome in oontaot with the lines. The loaded stress test 

must now be applied immediately, in a way that the pressure die must fit onto the glass plate and ob- 

servation can be made in the vertical plane of the same.

The oharging of a load will distinctly show the progressing deformation of the sand layers, thus 

also affording a view of the stress distribution. Some examples of the author's experiments can be 

seen from the accompanying photographs. Fig* 2 shows the distribution of stress in horizontal layers 

under a square die with vertical load. Fig. 3 gives the same load with a representation of deforma

tions in vertioal planes, which could hardly be shown otherwise. Further on. Fig. ¿ 4. shows the defor

mation of oircles passing through the edges of the pressure die. In this connection it was possible 

to prove that suoh circles represent the looation of like shift (isoohromatic ourves), a faot already 

theoretically known. Shifts in more complicated procedures oan be represented in this way too, as 

e.g. the deformation of horizontal layers when a pile is driven (Fig# 5) and, finally, the defleotion 

of horizontal lines in the oase of turning a vertical wall standing in the ground (Fig. 6)
It may be assumed that this brief report on the methods desoribed above will meet with the in

terest of those oonoerned with the study and researoh in the field of ground statios, so that perhaps 

many an experimental proof can be readily provided.

No. E-8 INFLUENCE OF RIGIDITY OF A CIRCULAR FOUNDATION SLAB

ON THE DISTRIBUTION OF PRESSURES OVER THE CONTACT SURFACE 

Ing. Hubert Borowicka, Soil Mechanios Laboratory, Technische Hochschule, Vienna, Austria
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.. modulus of elasticity of the slab

•• modulus of elasticity of the semi-infinite mass

.4 Poisson's ratio of the slab

.. Poisson's ratio of the semi-infinite mass

.• radius of the slab

.. thickness of the slab

.. vertical displacement of the surfaoe of the semi-infinite mass = defleotion of the 

slab
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flexural rigidity of the slab




