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In this third edition, we will continue describing some
applications of the methodologies to explore soils which
determine the type of soils, the thickness of the layers,
the orientation and inclination of the layers, and finally
the elevation of the groundwater level.

IN-SITU TESTING AND SOIL
PARAMETERS ACQUISITION

a. CPTu - Piezocone Penetrometer. This CPT variation
includes a device to measures the groundwater pressure
as the cone is advanced.

h. SCPTu - Seismic Piezocone Penetrometer. In this
case the CPT device is equipped with
geophones and or accelerometers to
detect shear waves and/or pressure

So far we have been describing
soil sampling procedures as a way
to physically see and describe the
materials, and obtain test samples.

We will review concepts and
terminology for sampling as
discussed in the previous section

waves produced by a source at the
surface.

During the present winter, Hillis-Carnes
will begin CPT operations with a brand
new piece of equipment denominated
as Geoprobe 6625CPT. This rig has
capacities to push down 20 tons and
standardize the penetration speed for

when we described in detail
the laboratory testing and the
methodology of analysis for
geotechnical data.

In this edition we will focus on
exploration methods oriented
towards obtaining in-situ soil
parameters including: frictional angle, shear strength,
compressibility, etc., with or without physical soil
sampling.

In-Situ Sensithvity:

CONE PENETRATION TEST (CPT)

A cone penetration test (CPT) is a quasi static test
performed using a probe with a conical 60 degree tip,
hydraulically advanced at a constant rate. A basic
CPT instrument reports tip resistance and shear
resistance along the cylindrical sleeve. CPT data has
been correlated with soil properties. The CPT has
some variations in configuration and devices that make
this test cone more useful to obtain additional soils
properties. Some of these alternatives are:
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CPT and DMT tests.
TORVANE SHEAR TEST (VST)

The vane shear device consists of four
thin metal blades welded orthogonally
(90°) to a rod as indicated on Figure

5. The vane is pushed, usually from
the bottom of a borehole, to the desired depth usually

at 1 m (3 feet) intervals. A torque is applied at a rate of

6 degrees per minute by a torque head device located
on or above the soil surface and attached to the vane
shear rod. The undrained shear strength is calculated
from here reading of the maximum torque and the known
rotational surface developed by the Torvane when
turning. The ratio between the height and the diameter
of the Torvane is usually 2. The results are displayed as
vane shear strength versus depth.

The insertion of the vane causes soil remolding. Higher
blade thickness results in greater remolding and lower
soil strengths. The blade thickness should not exceed
5% of the vane diameter.

continued >>>



Mid-Atlantic
Locations

Our offices provide a full range of
services including: exploratory
drilling & geotechnical engineering,
environmental assessment &
precondition surveys, construction
inspection & materials testing,
structural & forensic engineering,
third party (building code) inspections,
and specialized construction services
(grouting and shoring). Our offices are
fully staffed to meet the demands of
any multi-task job. Call us today!
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FLAT DILATOMETER TEST (DMT)

Flat Plate Dilatometer Test (DMT) is a
plate probe often advanced using CPT
rigs, but can also be advanced from
conventional drill rigs. A diaphragm on
the plate applies a lateral force to the
soil materials and measures the strain
induced for various
levels of applied
stress at the desired

-----

porewater pressure and rate of
consolidation. By coupling the reduced
modulus data from the test with an
elastic settlement program such as
Schmertmann’s Special Method, a
very accurate settlement prediction
can be made for specific foundation
load/size cases.

depth interval.

The dilatometerisa ~ ®&=" Tt

state of the art in-situ
testing tool which
can be hydraulically
advanced into soil
without causing any disturbance. The
test is best suited for materials finer
than gravelly sands. Its’ suitability in
loose sands is noted as one of the
best applications of the device by
experts in the DMT field.
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To perform the
test, a membrane
on the side of the
blade-shaped tool
is expanded into
the sidewall of the
soil a distance of
one millimeter. The
pressure that is
required to expand the membrane

into the soil and the pressure prior

to the expansion are noted (Aand B
pressures). The operator then deflates
the membrane and records a third
pressure (C pressure). The blade is
then advanced to the next test depth
and the test is repeated. A series of
single dilatometer tests is referred to
as a DMT sounding.

Prevrerameter
Tert (PMT)

ASTM D 718

This abbreviated stress-strain test can
be used to define many geotechnical
parameters of soil including: soil

type, shear strength, constrained
deformation modulus (i.e. settlement),
pre-consolidation stress, in-situ

Prefile ¥ieas

FLAT DILATOMETER TEST (DMT)

. MENARD
v "Trwl, PRESSUREMETER
B (PMT)
The Menard type
&5 i1 pressuremeter as
web sndew ! shown in Figure

6 consists of a
cylindrical probe that
is placed at the desired depth and
pressure is applied to a measuring
cell. The borehole is unlined over the
height of the probe. The pressure
applied is analogous to the expansion
of a cylindrical cavity. The pressure

is raised in stages
at constant time
intervals (usually 1
minute) and volume

changes or radial
displacements are
recorded at each
stage. A pressure/
volume change curve
is then drawn from
which the elastic modulus, shear
modulus and the shear strength may
be estimated.

SUMMARY

In conclusion, we can state that

there are several ways to obtain

soil parameters including: shear
strength or ultimate strength, elasticity
modulus, frictional angle and of course
obtain physical samples of the soil for
classification in the laboratory.

It is very important to select the right
equipment and test for the expected
kind of soils at a job site based on the
existing geology.



For example, in areas where clay
is expected, be prepared to run
Vane Tests because it is the most
cost effective solution to obtain
several readings for undrained
shear strength of the soils. For

a site with mostly sandy soils

and combinations with sand and
gravel, standard penetration test
(SPT) is an adequate test.

If a project requires a more
accurate evaluation of
settlements and/or involves
high structural loads, the
better test to be performed is
the Flat Dilatometer (DMT)

or the Cone Penetration Test
(CPT). A combination of these
two tests is excellent to obtain
both soil strength and elasticity
parameters.

All the in-situ tests should be
complemented by sampling
the site with both disturbed
and undisturbed samples to
corroborate the in-situ data
with the appropriate laboratory
classification or strength tests.

In our fourth and final article of
this series, we will discuss the
organization and processing of
soils data to obtain the bearing
capacity, estimate settlements
and give the structural engineer
the parameters to design the
foundation system. §
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For many years the power
transmission industry has utilized
temporary matting within its right-
of-ways and easements as means

of providing stable and reliable road
surfaces for its maintenance vehicles
and equipment for work needed to
service overhead lines, towers and
poles. In recent times, environmental
conscientiousness and tougher
regulation has increased the demand
for matting to minimize impact in
environmentally sensitive areas,
wetlands, agricultural regions and
private land owner properties. These
types of areas are very prevalent
along the eastern seaboard of the
United States and lend themselves
to the use of matting as the soils are
often saturated, soft, very loose or a
combination thereof.

In the late fall of 2007, Hillis-Carnes
completed
its first
industrial
matting
installation
and removal
in northern
New Jersey.
Our client,

a regional
power
company,
required
work platforms and temporary roads
for multiple tower sites in Somerset,
New Jersey and contracted Hillis-
Carnes to provide a turnkey service.

Industrial Matting
Hillis-Carnes Enters A New Market

By: David J. Buddemeyer, Vice President

Over a three day period, Hillis-Carnes
successfully installed over a ¥4 mile of
roads and platforms.

Individual mats typically utilized
by Hillis-Carnes are 8 x 14 feet in
dimension, weigh approximately
1,000 pounds and are constructed of
a combination of timber (hardwoods)
and rubber inserts. Other types of
composite matting are available and
utilized to compensate for varying
site conditions. Our crews can install
approximately 1,000 to 1,200 linear
feet of road per day with a two man
crew. Equipment utilized to install
and remove the mats are either
wheel loaders or lulls with steel forks.
Presently, Hillis-Carnes is placing 500
mats within a power plant in south
Florida. The materials on this project
are very soft and can behave like
“quicksand.” The matting roads and
work platforms
will be used to
provide access
for drilling
equipment
and will be
in use for
approximately
120 days. §
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