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... . CONSTRUCTION AMD METHOD OF OPERATING OF A NEW DEEPSOUNDING APPARATUS
III D  6

Ir. G. PLANTEMA,

Engineer of City Engineers Dept., Sub-Dept. of Soil Mechanics, Rotterdam.

SUMMARY.

A deepsounding is performed by pushing a cone into the soil, and by measuring the resist
ance experienced. The resistances which are thus measured in the sand layers, form a measure 
for the bearing capacity of piles driven into them. Since pile loading tests have shown the re
liability of the measured sounding values, it will be of importance to describe in this report 
a new type of a deepsounding apparatus, the characteristic difference of which with respect to 
the apparatus in use up till now, is a reliable soil-tight connection of the cone with the tube. 
A source of measuring faults is avoided with it.

INTRODUCTION.

When designing a pile foundation for con
structions, it is of vital importance to know 
to what depths piles have to be driven, and 
what area the piletoe must have for the re
quired bearing capacity. It is therefore 
necessary to get an idea of the bearing capa
city of the subsoil.

During the last decade the results of 
deepsoundings have been used in the Nether
lands for the above information. A cone with 
a top-area of 10 cm2 l) is hereby driven into 
the earth mass and the experienced resistance 
measured, (the cone is generally pushed down 
until a resistance of 300 kg/cm2 is obtained, 
which in Rotterdam occurs at a depth of 20 - 
25 m). The cone is then pushed down with a 
rod which is guided through a tube, the latter 
taking the friction x) (tubes and rods can be 
lengthened with pieces of 1 m each).

The method of operating is such that al
ternately first the cone is pushed down abt.
10 cm and afterwards the tube. By measuring, 
with a Bourdon gauge, the pressures necessary 
for pushing down cone, and cone and tube si
multaneously, values are obtained of the ex
tents of the cone resistance (measure for 
pile-toe resistance) and the friction of the 
tube (measure for the negative skin friction 
of the pile, if any). The relation between 
depth and resistance, plotted in a diagram 
will be an indication for the bearing capacity 
of subsoil.

The results of these soundings are an in
dication for the most favourable depth of the 
pile-toe, taking into account any negative 
skin friction, and a factor of safety of e.g. 
2 - 3 .

As for the reconstruction of Rotterdam, 
hundreds of deepsoundings have been performed, 
the figures of the measured resistances have 
been compared with an especially arranged 
pile-loading test, the so-called "pile-sound
ing" 2).

This comparision proved that the results 
of deepsoundings are reliable.

The City Engineers Dept, of Rotterdam has 
now designed a new sounding device, which dif
fers from the one used up to now in:
1) a soiltight connection of cone and tube,
2) an accurate measuring apparatus, which 

registers electrically,
3) a manner of pushing the tube into the earth 

mass.

1. SOIL-TIGHT CONNECTION OF CONE AND TUBE.

The apparatus in use up to now consists 
of a cone and a tube, which are pressed down 
alternately. On pushing down the tube, after 
registering the cone resistance, soil part
icles may penetrate the connection. See Fig.l. 
If the cone is pushed down and the resistance 
measured, not only the sounding resistance, but
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FIG.1

also the friction between the lower end of the 
tube and the rod are registered, (fig. 2) Due 
to this connection not being soil-tight, sub
stantial reading-faults may be obtained and 
too favourable sounding values registered. It 
even happens that due to the penetration of 
soil into the above connection, the rod can no 
longer be pushed out of the tube and the sound
ing fails.

To obtain a perfectly soil-tight connec
tion, it is necessary
a) To introduce a cone construction as shown 

in Fig. 3 3).
b) To operate this construction in such a man

ner that sounding tube and -rod are pushed 
down simultaneously, but the pressures are 
measured separately.

Sub a. A curiosity of the mantle is the outer 
surface, which is not cylindrical,but 

conical, in order to reduce the friction of 
the soil on the mantle to a minimum, when 
pressing down the cone. Moreover, the obli-

x) Netherlands Patent no. 43095, registered 
for Goudse Machinefabriek 4 P. Barentsen.
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FIG.2

quity can be so great, consequently the fric
tional powers minimal, because with the method, 
of working sub b, the mantle need only be 
short.

The mantle-construction on the cone has 
still an other advantage. When sounding with 
the ordinary cone an empty space develops over 
the cone, when the latter is pushed down. The 
surrounding soil will hereby influence the 
circumstance whether the hole- in the first 
instance arising over the cone - is filled 
with ground or not (fig. 4). This circumstance 
will influence the forming of the sliding sur
face resulting from pushing dcwn the cone, and 
the shearing resistances occurring at the same 
time. Thus the nature of the soil may have an 
influence on the appreciation of the sounding 
resistance. This potential source of inequal
ity of the sounding-resistance, however, is 
almost completely prevented by the mantle on 
the cone, which may be called an advantage for 
its interpretation. It is curious that on push
ing down a mantleless cone always a discontinu
ous expiration of pressure was found as shown 
in fig. 5; on pushing down the cone below the 
maximum value, the resistance may drop due to 
a hole being formed over the cone. On pushing 
a cone with mantle this discontinuity, however, 
cannot be ascertained.

Sub b . When operating with the mantle-construc
tion in the conventional manner, e.g. 

rod and tube pressed down alternately, soil 
particles are also bound to penetrate into the 
connection between mantle and tube. To avoid 
this, tube and rod must be pressed down simul
taneously. Thus the soil particles are moving 
in an upward direction and will miss the con
nection between mantle and tube. Operating in 
this manner the mantle-construction can be 
considered as soil-tight.

When sounding the following procedure is 
applied:

Over the top of the tube a bowl-shaped 
part is screwed with the gauge box(fig. 3).
If necessary, a second gauge box can measure

FIG.3

FIG.4

the total stress which is required for pushing 
down sounding rod and-tube and the friction 
along the tube thus fixed. On the tops of the 
gauge box the forces are exercised necessary 
for the sounding operation. The bowl-shaped 
part presses down the tube, whereas the gauge 
box presses down the rod with the cone, regis
tering at the same time.

The margin between upper part cone and 
lower part tube can also be checked by pushing
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FIG. 5

FIG.7

down the bowl only, whereby the tube is pushed 
down into the earth, until the lower part of 
the tube meets the cone, and tube and rod are 
moved down simultaneously.

2. EXACT MEASURING APPARATUS.

Moreover the measuring apparatus can be 
applied to the requirements of modern measur
ing technics. It can be done by replacing the 
hydranlical measuring method with a Bourdon 
gauge in use up till now (with its adhering 
technical measuring errors) by a gauge box 
with wire resistance strain gauges, whereby 
the pressures are measured electrically (meas
uring faults only a few percents). Moreover,

FIG. 6

this measuring method has the advantage that 
for pressure measurings only a negligible 
pushing is necessary, so that, indeed, it is 
possible that tube and rod are pushed down at 
the same rate.

The gauge box is practically invulnerable 
and the registering apparatus full proof trans
portable, easily handled (unskilled labour). 
Gauge box and registering apparatus can be 
seen from fig. 6.

3. SPEED OP SOUMDING OPERATIONS.

In fig. 6 an apparatus is shown with 
which City Engineers Dept, of Rotterdam per
forms deepsoundings. By means of a specially 
designed rack-jack, the sounding tubes and 
-rods are pushed down one metre at a time.

To save time, in erecting and dismantl
ing, the apparatus has been designed as shown 
in fig. 7 . By means of a winch the tubes are 
pressed into the earth one metre at a time 
and afterwards pulled out. The wagon is an
chored into the ground by means of screw an
chors. The possibility of a motor sounding 
apparatus by means of which manipulations will 
take place still faster is, under considera
tion; with the latter apparatus deepsoundings 
are expected to be performed up to 25 m in 
depth in less than half a day.
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