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MEASUREMENTS OF STRESS DISTRIBUTION IN THE CONTACT FACE

FULL SCALE MEASUREMENT TEST OF PRESSURE ON THE SUB-SOIL OF A BRIDGE PIER

Vib 2

MAYER
Inspecteur Général des Mines
GILBERT LEVY
Ingénieur en Chef des Ponts et Chaussées,
L'HERITEAU

Sous=-Directeur des Laboratoires du Batiment et des Travaux Publics.

SUMMARY OF THE FRENCH REPORT

This paper gives an account of the tests
made in 1942, during re-building of the
BRENIER-CORDON bridge over the Rhome, for pre-
vious measurement of the actual pressure ex-
erted on the sub-soil by the piers, and the
resulting settlement.

The nature and characteristics of the com-
pressible marl of practically indefinite depth,
composing the foundation, were determined by
soundings and systematic tests.

Had it been assumed that the load would
bear entirely on the base of the piers, the
settlement, calculated by conventional methods,
would have been so important as to be inaccept-
able; but the marl was covered by a very thick
layer of sand and gravel. On the one hand it
was legitimate to assume that Archimedes' up-
ward thrust principle would hold good through-
out the marl and unburden the foundation soil.

To estimate the importance of these two
factors, it was decided, when one of the piers
was rebuilt, to load it with a weight equal to
that which it would have, in future, to bear
and to maintain this load during a sufficient

length of time. The test was carried out and
the load was left in place during 18 months.
When the pier was constructed two contriv-
ances were put into position; the first to
measure the upward thrust (Archimedes' prin-
ciple) exerted through the sub-soil on the
base of the foundation. The second, compos-
ed of two cells filled with water, in contact
with the marl and connected to gauges for the
measurement of vertical and horizontal press-
ure sustained when the structure was in place.
The cells used had rubber envelopes simi-
lar to those of the cells used by the Labora-
toire du Batiment et des Traveux Publics, for
tests in clay, in the neighbourhood of Provins.
Once the cells had been put into position
at the bottom of the caisson used to build the
pier, their proper working was checked by caus-
ing the pressure of the compressed air in the
chamber to vary. This test showed that the
cells faithfully reproduced the pressure valu-
eB.
During the eighteen months of the load
bearing test, the sinking was measured to with-
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in one half of a millimetre. Instead of the
settlement of 33 cm. (13 inches) given by cal-
culations, leaving out of account the Archi-
medes' principle and the lateral friction on
the pier the registered settlement was in the
neighbourhood of 2 cm., ( 1 1/4 inches).

The piezometer placed at the base of the
structure showed that the Archimedes' upward
thrust was wholly exerted through the clayey
leyer. Meanwhile the cells made it possible
to measure the load transmitted by the pier
to the ground. This load was in agreement with
the settlement of a few centimetres, as regis-

tered. Finally it was possible to compare the
load transmitted to the ground by lateral fric-
tion (difference between the total load applied
and the maxjimum load transmitted by the base

of the pier) with the ultimate resistance to
lateral friction given by the conventional
formulse; the values arrived at were much low-
er.

Generally speaking, the results of the
different measurements and observations agreed
satisfactorily and gave every assurance as to
the future behaviour of the structure.

-0=0—=0=0=0—=0—

SUB-SECTIONVic

INFLUENCE OF GROUNDWATER
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THE SINKING OF SHAFTS AS A CAUSE OF SETTIEMENT

WALTER BERNATZIK
Innsbruck, Austria

It is evident and a well-known fact that
the lowering of the piezometric level of under-
ground water causes settlement within the
sphere where this process takes place, because
the ground layers emerging from the underground
water increase in weight owing to the lack of
vplift. There are cases, where the lowering of
*he underground water level takes place unno-
viced, so that the settling process is also not
noticeable, and its causes are not properly re-
cognized and tkerefore contested in practise.
This is the case particularly with such clay
layers, where an actual piezometric underground
water level does not exist as capillary rise is
considerable, and there is nothing but a sur-
face along which the tension in the pore water
are Nil. However, a change of the altitude of
this theoretical water level, which might be
cal'ed "No-Pressure-Surfuce”, also causes lo-
cally a lack of lift as is the case when lower-
ing the piezometric level proper, and this takes
place immediately and within a wide sphere, be-
cause in this case we have to deal merely with
an alteration of the tensions in the pore water.
The following case, which the author has expe-
rienced himself, may serve as an example: In
the coal district of Morasvska Ostrava a con-
veying shaft having a @ of 8 m was sunk through
entirely homogenous and "dry" clay without the
necessity of any mine-drainage. Under the clay,
and irn a depth of about 100 m there was a thin
layer of quicksand, which had been prospected
with 4 boreholes in the immediate neighbourhood
of the shaft. The boreholes had to be telescop~
ed twice so that only the innermost tubing
reached as far as the quicksand, thus forming
a sort of "depth gauge". Before work in the
shaft was begun, pumping tests were carried out
in the quicksand for which purpose the inner
tubing was somewhat raised and connected with
the outer tubing by means of a clamp.

In the course of the work in the shaft the in-
nermost tubing was raised from within the outer

tubing, so that in the course of © - 8 months
the clamp was 40 to 50 mm above the upper edge
(see illustration). This very considerable
settlement is caused by the fact that the "No-
Pressure-Surface" performs a downward movement
together with the bottom of the shaft, which
amounts to a lowering of the underground water
level, and it causes very considerable axial
strain upon the walling of the shaft, which is
not taken into consideration. Mine surveying
operations carried out within the district
showed that cones had formed in the neighbour-
hood of the already existing shafts, which
shows that the shaft walling absorbed the fric-
tional forces of the settling ground layer,
thus preventing settlement in the neighbourhood
of shafts at least to some extent.

The question relatinq to the sphere within which
the lowering of the "No-Pressure-Surface" is



