HISTORY OF THE STATNAMIC LOAD TEST.

30MN STATNAMIC TEST BY FUGRO JAPAN FOR JAPANESE HIGHWAY
AUTHORITY
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TRAINED ARTIST SELF TAUGHT
ENGINEER

‘How a beam launcher is ustd to build a bridge is explained by Patrick Bermingham.
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THE VIS VIVA
CONTROVERSY

Bud Sphere Segmonta, &3 Coxiy ex datis Diamsiris, conferuntur, divife 867,
Hemifphario in mille partes, € bujus Diametro in Centan.

Diam. Segmen:.  Segm.  Cowd. Diam. Segnent.  Segm. Coni.
Profund. Profund.

- 23. 68, . 7. 172.

¥ tcy. 179.

e, 187,

8. T

16, 103.

114 212,

143, 221,
ifL.
162,
173.
184
196.
208.
221,
235,
250,
264,
283,
301,
330,
341.

:
é
§
g
5
8

oPPP RPEANN

&V SANEE N

Vis viva a historic term used for the first recorded description of what we now call kinetic energy




DROP WEIGHT TESTS ON SOFT CLAY
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In 1980’s the foundation industry was looking for faster and more
economical means of load testing drilled shafts and high capacity
foundations (ADSC)

Bengt Fellenius asked me to design a drop weight system that could apply
a 600 tonne load & fit in a van.

The idea was born in his back yard in Oftawa.

| went to a seminar on dynamic testing held at the university of Boulder
Colorado in the mid 1980s.

After the conference, | proposed the idea of launching a weight upward
off the top of a pile to George Goble, Ph.D and Garland Likins P.E.:

“Ridiculous! It would be impossible to transfer any energy into the pile in
that way”.

Then | knew that it would work




A PARTNERSHIP AMONG AN ARTIST, A
SCIENTIST AND AN ELECTRICAL ENGINEER
WAS FORMED IN 1988
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FIRST STATNAMIC DEVICE 0.1 MN
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The first Statnamic® and Static
test comparison in 1989
Hamiltfon Ontario

STATIC TEST #1 % STéT |
#1.& STATNAMIC TEST g4

YARD PILE JUNE 1989




ASHBRIDGES BAY LOAD TESTING
CIRCA 1990 WITH A 0.5 MN DEVICE
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Load duration STN and DLT

Statnamic load as function of time, Cycle 2
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16 MN Fuel Chart
Expected Force versus Charge Size
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Statnamic

Long duration
load, quasi-static
pile and soill
behavior
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Hunt club road In Oftawa Canada

Statnamic test compared o two
static tests performed with saoll
anchors. The test ftook one day vs
two weeks for the stafic tests




TEST ON 1:3 SPIN FIN PILE
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DIRECT
MEASUREMENT
OF LOAD,
DISPLACEMENT.

Digital data acquisition
providing 2000 readings
of load and
displacement during a
tenth of a second.
Simplicity and
repeatability over theory
and estimations.

Petrifond Statnamic Test

Petrifond

July 27 1990

Statnamic Test

July 27 1990







PART OF THE TNO FAMILY

TNO Building and Construction Research GEOTECNIC A CIENTEC
Consultores de Ingenieria

Foundation
Pile = OPTIMIZACION de
Diagnostic FUNDACIONES

Systems
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Signal
matching Unloading Point Method (UPM)
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PISTON AND CALIBRATED LOAD CELL
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STATNAMIC PILE TESTING
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STATNAMIC WAS
TWO THINGS AT
THE SAME TIME.

A powerful means of
generating a test load.

An accurate way of
directly measuring the
load, displacement and
acceleration of the pile.

Soon fo become a
standardized test
method-- RLT.




JAPANESE
STUDY GROUP

Extensive testing
program and

acceptance by the
Japanese geotechnical
society led to the writing
of a standard
specification for rapid
load testing




MALAYSIA
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Displacement
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Acceleration

StatRapid Cycle Example
Rapid Load Test Signals, Cycle 1
=0 Force [MN]

Frlt,upm

E Displacement [mm)

E Velocity [ms]

T Acceleration [m/s2]



Supporting evidence...stress wavese

Pile Toe

Applied Force

: (RLT)
Pile Head




Supporting evidence...stress wavese
2.5 T

Pile Head
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LOAD (MN)

4.0

Derived Static

Measured Statnamic

“Derived Static” from Statnamic




LOAD SETTLEMENT CURVE
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Statnamic Load Testing Load [kN] x 103
0 0.0 03 0.6 0.9 1.2 1.5 1.8 21 24

2.7

Pile number

Test number

Max. Load

Max. Stat. Resist.
Max. Displacement

68
2

243 MN

2.11 MN
17.5 mm

Displ [mm]

== Statnamic Load Displacement Diagram
=== Derived Static Load Displacement Diagram




Static Load Test (SLT) Taipel
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Load (tonnes)
500 1000 1500 2000 2500

Derived Static Load-
N\ Displacement from
Measured Statnamic

| Measured Static Pile 241
Load- \

| Displacement

ASTM Quick Test,

Pile 241
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FHWA LATERAL TEST TO 5, 6 & 8 MN




PYRODRIVER (UNDERWATER HAMMER)




TESTING OFF THE COAST OF
EQUATORIAL GUINEA AT OF 437M




RELIABLE MEANS
OF DIRECTLY
MEASURING THE
LOAD SETTLEMENT
BEHAVIOR OF A PILE
FOUNDATION

*  Not a prediction
method.

Not an estimate.

Not subject to
operator influence
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MECHANICAL CATCHING MECHANISM




RAPID LOAD
TESTING
(STATRAPID
DEVICE)

There is a growing awareness that pile
capacities determined by signal
matching techniques heavily depend
on the assumptions made by the
person analyzing the test results and
yield a wide range of results,
especially for cast in situ piles

Consequently it is virtually impossible
fo calibrate these signal matching
based methods against stafic load
tests, since calibrafion requires
consistent results for each method.

This is one of the reasons that in 2010
the Dutch CUR commission adopted
the R0ﬁ|d Load Te§T|r(1jg technique
(over-the high-strain-dynamic-ftestingy)
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‘ The StatRapid Components (STR)
B \

I A — Upper frame

‘ B — Bottom frame with hydraulic adjustable legs to
adjust frame inclination

C — Container with modular drop weight s
(0.2 MN - 0.4 MN - 0.8 MN)

D — Rubber springs (stiffness can be adjusted)

E - Impact plate with load cells

F — Internal lifting tool for adjusting drop height

G - Brake system for catching and releasing the drop

Mass.
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ARCO AVON




Requirements for RLT




SAMUEL MORSE
ARTIST, TRAVEL, VACATION

International Morse Code
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ISAMBARD KINGDOM BRUNEL

SCALE AND CONFIDENCE




CONCLUSIONS

Rapid Load Testing (RLT)
IS an accurate means of
measuring the load
displacemt behavior of
Foundations

Stathnamic has revealed
many spectacular
foundation failures
across the globe

The test is not operator
dependent.

Shaft friction distribution
for RLT is similar to static
load testing




2.4257 M/s 3.4304 M/s




THE VIS VIVA RESULTS!! E=M X V?




STATNAMIC
THE HISTORY
OF THE IDEA

Thank you for your
attention!




