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METHOD ST6

MEASUREMENT OF THE IN SITU STRENGTH OF SOILS BY
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THE DYNAMIC CONE PENETROMETER (DCP)

SCOPE

This method describes the determination of the rate of penetration of the Dy-
namic Cone Penetrometer (DCP) into a natural or compacted material by virtue
of the built-in sliding hammer. The penetration rate is inversely proportional to
the resistance of the ground to the penetration of the cone of the DCP and may
be related, inter alia, to the in situ CBR or soil density (see 5.1).

APPARATUS

Dynamic Cone Penetrometer as illustrated in Figure ST6/I with the appropriate
spanners, spare cones, rods, etc. (see 5.2).

A pick or hand auger.

A spade.

A measuring tape, 2 m long.

Traffic cones, warning signs and flags as required.

METHOD

Assemble the DCP as shown in Figure ST6/l ensuring that the parts are fitting
properly and that the hammer can slide freely. Place the tip of the cone on the
site to be tested (see 5.2). Hold the DCP vertically and by means of the ham-
mer knock the cone into the surface up to the zero mark, which is the parallel-
sided shoulder portion (+ 3 mm wide) just above the cone-shaped tip.

Attach the measuring rod to the DCP and zero the sliding scale.

While holding the DCP vertically, lift the hammer as far as it can go and allow it
1o fall freely and strike the anvil, driving the cone into the ground surface.

The penetration can be read off after each blow of the hammer or after as many
blows as are practical or required for the purpose of the test (see 5.3). Record
the penetration (to the nearest 1 mm) and the number of blows on Form ST6/1
or a similar form (see 5.4).

On completion of the test, the DCP is extracted by ramming the hammer
against the upper stop — usually after the measuring scale has been detached
to prevent damage (see 5.5).

The strength of layers deeper than the reach of the DCP can be measured by
removing some or all of the overlying material with a pick and spade or using a
hand auger. At the start of the test the depth below the original datum level of
the material to be tested is measured, using a tape measure, and recorded.

CALCULATIONS

The DCP penetration depths in mm are plotted against the nhumber of biows on
Form ST6/1 and a penetration curve is drawn, the angle of which is the pen-
etration rate, known as the “DCP number” (DN) in mm/blow. A consistent slope
angle thus indicates a consistent DN for that particular zone.
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sen depth may be calculated to obtain the in situ shear strength of the particular
zone. The DN of a specific zone is obtained by dividing the zone thickness by
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5 NOTES

i 5.1 The DCP may be used to assess the density of a fairly uniform material by re-
! lating density to penetration rate (DN) on the same material. In this way under-
compacted or “soft spots” can be identified, even though the DCP does not
measure density directly.

‘ A field DCP measurement results in a field or in situ CBR and will normally not
| correlate with the laboratory or soaked CBR of the same material. The test is
‘3 thus intended to evaluate the in situ strength of a material under prevailing con-
} ditions.

! if a number of DCP penetrations have to be compared with one another (or with
target values), or when the mean values for a section of road have to be esti-
mated, the DN values may be recorded on the DCP layer-strength diagram as
| illustrated in Form ST6/2

5.2 The cone must be replaced when its diameter has been reduced by 5 per cent 9
| or it has been visibly damaged. :

il 53 Readings after each blow are recommended for thin layers, say up to 150 mm

‘ thick, but readings after every fifth blow are usually sufficient. The regularity of

readings also depends on the rate of penetration. Readings should be taken

more often with very soft material than with resistant material.

54 The results may be plotted on the work sheet as the readings are taken, to get
an immediate indication of the penetration rate for each layer.
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THE DYNAMIC CONE PENETROMETER
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METHOD ST7

USE OF THE VANE SHEAR APPARATUS TO DESIGN A
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SAND ASPHALT MIX

SCOPE

The method describes the determination of the optimum bitumen or tar con-
tent of mixtures of sand, bituminous binder and moisture using a vane shear
apparatus (see 5.1).

APPARATUS

Vane shear apparatus (Figure ST7/l) (see 5.1).

A dial-type torque wrench calibrated to read in N.m (See 5.2).
Standard equipment for the Modified AASHTO optimum moisture/maximum
density determination (TMH1, Method A7).

A stop watch.

A balance to weigh up to 10 kg to an accuracy of 1 g.

A scale to weigh up to 50 kg to an accuracy of 5 g.

A thermometer to read up to 100 °C.

Miscellaneous items as required such as jugs, pans, spoons, etc.
Airtight containers with press-in lids, of approximately 18 ¢ capacity.
Approximately 10 ¢ of the bituminous binder to be used.

A well ventilated drying oven capable of maintaining a temperature of 95 to
100 °C and 105 to 110 °C.

METHOD
Preparatory work

Determine the optimum moisture content of the material to be tested accord-
ing to TMH1, Method A7.

Preparation of the test specimen
Preparing the sand

By means of a riffler quarter out four portions of at least 35 kg each. To each
portion in turn add sufficient water to obtain a moisture content 3 to 4 per cent
above the optimum moisture content, mix thoroughly to disperse the water
evenly throughout the material and place each portion in a separate airtight
container.

Adding binder

Heat 1,5 ¢ of the binder in a jug to spraying or mixing temperature (= 5 °C),
depending on which method of construction is to be used. Empty one portion
of material from the airtight container into a mixing basin, place the basin with
contents on a balance and add binder to give about 2 per cent of residuai bitu-
men or tar binder. Mix thoroughly and return the mixture to the airtight con-
tainer. This is done in turn with each of the other three fractions, increasing the
binder content by 1 per cent at a time.
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