PILE TESTING

Statnamic tests
gain ground

Acceptance of Statnamic pile testing in Europe was initially
slow, but is gaining momentum. European Foundations
charts the development of the alternative to traditional pile

load testing.

hile Statnamiec testing is
widely used in Asia, the
US and Canada, Europe

has been reluctant to accept it as
an alternative to conventional
static and dynamic testing,

This iz mainly because
European building codes are
often based on strong preferences
for certain tests, For example, in
the Metherlandz there is little
direct testing of piles, with per-
formance bazed on CPT testing.
In the TTK, Belgium and Germany
static load tests are preferred.

Moreoiver, dynamic load testing
is well-established as a reliable
method  for  driven  piles,
Regulations did not, and in many
cazes still do not, mention
Statnamic #s an acceptahle
method for pile load testing and
there is still the perception that it
is expensive,

European interest is growing,
howsver, In 1999, one of the
founders of the technigue, THNO
Building and Construction
Research of The Netherlands, set
up TNO Profound (Professional
Foundation [Hagnozstics) with the
aim of Increasing its use in
Europe. Research projects hawve
been carried out in the Nether-
lands, Belgimm and Hungary to
compare the results of Statnamic
tests with traditional pile test
methods, and more are planned in
Germany, Spain, Poland and
Turkey

Statnamic testing was devel-
oped by THNO and Canadian firm
Berminghammer Foundation
Equipment in the early 19%0s, in
response to industry demand for
cost-effective and accurate means
of load-testing pile foundations

Static load testing was con-
sidered expensive and time-
consuming, while dynamic load-
testing had proved to be un-
reliable for predicting static
load behaviour of bored and

ather types of cast insitu piles.

The Statnamic test uses a reac-
tion mass that is launched by gen-
erating high pressures in a pneu-
matic cylinder by the burning of
a zpecial fuel. This causes the pile
to be gently pushed into the soil,
with the load imposed measured
by a load cell and pile head dis-
placement registered by means of
a specially developed laser sensor
Both the load cell and laser sensor
are integrated components of the
Statnamic device so no instru-
mentation has to be installed on
the pile shaft. The required reac-
tion mass is only 5% of the foree
generated.

During Statnamic Inad testing,
pile behaviour is modelled as a
masz on which inertia forces and
soil resistance are acting. This
allows simple calculation of the
static load behaviour The point of
unloading (maximum displace-
ment) in the Statnamic load dis-
placement diagram allows the
direct calculation of the maxi-
mun static zoil resistance during
testing.

Statnamic load testing can he
performed on piles installed in
soils with a strong dynamic
rezponse. It produces reliable
results in stiff and granular soils,
although leading rate effects have
to he taken into account. The
influence of soil viscosity along-
slde build-up of pore water pres-
sure in fine-grained soils reguires
further development of analysis
tools and more experience.

Soil viseosity shows up in two
different ways: as creep and as
velocity dependent soil behav-
iour, Creep cannot be determined
by Statnamic or dynamic tests
and in many cases not even with
static tests.

Welocity dependent soil behav-
iour can be split into soil damp-
ing phenomena and strain rate
dependency. Soil damping phe-

nomena can be derived simply
from a Statnamic test,

Strain rate dependency for
fine-grained soils is still subject
to study, for example by the

University of Sheffield in the UK
(AFL Hyde et al, 1%98). Well-
documented data from pile Inad
test projects is becoming avail-
able to support insight into strain
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