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Foundation Mechanics, Inc
Johnson Impulse Loading Systems

Gary Sanati — Owner/President

1987-91 - Graduate UCSB School of Mechanical Engineering

1991-99 - EG&G Structural Kinematics and Wyle Laboratories
— Western Wyle Labs Test Division

1999-Present — Purchased Foundation Mechanics, Inc (FMI),
John Impulse Loading Systems (JILS) from Bill Johnson

— Bill Johnson formerly Wyle Labs and currently retired in the Northwest
USA

Huge advancements in JILS production lines such as the
integrated FWD and GPR pavement test vehicle
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JILS — Improvement by Collaboration

Dr. Min Chen — Direct Consultant to JILS
— Programming specialist
— Ph.D., Mathematics and MS Computer Sciences
Infrasense
— Kenneth R. Maser, Ph.D., PE
— Founded 1987
— Body of work included 49 US states, Canada, Europe, Middle East, Asia
— 15 Million square feet of bridge decks (850), 10,000 lane miles of pavement.
GSSI - Geophysical Survey Systems, Inc
— Robert Parillo
— Research and development in GPR since 1974
Adsys Controls, Inc

— Brian Goldberg - Founder

— System integrators, signal processing, dynamic modeling, imaging systems,
advanced precision control systems, automated test systems
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Our Mission

* Though our commitment to quality and
efficiency we aim to improve guality and
reduce costs of pavement management

for its communities, states and nations
around the world.
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Meeting up to our Mission

 Mechanical engineers
of FWDs and GPRs

 Advancing software
Implementations

through research and
development
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Significant Advancements with Software

 Geophone Sensor

 Bounce Analysis

* Relative Strength

o Automated Processing (GPR)
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» Measures the movement of the ground
pavement when a load is applied

Velocity

surface before Wheel load due to moving
wheel arrives  (Force) Wheel load
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Geophone best choice of many
options
Geophone converts vibrations

Into voltage which can then be
measured

Power source is not required
Amplification is not required
Highly reliability

Low sensitivity to temperature rLY
change

Low sensitivity to high tilt angle
High performance geophone
Very low distortion spring

Steel Case Top Spring
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Geophone Response

[

Different frequencies
(vibration-cycles per second)
give different responses

Typically geophones measure
velocity not ground motion

We had to develop this
technology to work in this
application

Output Amplitude (Volts/in/sec)

o

Frequency (Hz)

At low frequencies the
geophone rolls off.

This can be corrected
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Geophone output relative to case velocity
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Phasing means that the
coll and case are not
moving together.

Phasing adds complexity
to the conversion

Top graph shows a need
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Output Phase Lag (degrees)

for phase correction

Bottom graph shows two
time domain signals out
of phase
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Shaker (vibration tester)

Collect/measure geophone data

Develop a model to make the needed corrections
New compensation technique is obtained

Geophone Process

— ) Data Developed Model to New .
Acquisition > correct for sensor écompen_satlon

Geophone | gy stem non-linearities Technique
Response

Vibration Tester
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 Shows sine sweep data of the LVTD vs. Geophone

I
—_— LVDT filte )

ived)
Sensor
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Time (sec)
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* Dual test
measuring

« Accelerometer and &

LVTD

 Geophone ground
measurement was
possible
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LVDT

* Through the dual A\ it vel cor
testing the needed | ; | ; —
corrections were AR R ; | |
found as shown here
by the red line.
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Collects and analyzes
data during the bounce
portions of each drop
Uses proprietary logic
and algorithms that
makes subsequent
bounce data reliable
and as useful as
primary drop data

The Bounce Method
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Raw data displayed here
demonstrates the accuracy
of each impact recorded
during just one drop of
which can be seen in the
graph through the flattening
of the boundary condition
before each impact.

With three qualifying
impacts collected during
each drop technicians are
able to eliminate on
average two or more
additional drops found to be
standard in conventional
practices

Network level testing can
be accomplished much
faster using this method
while maintaining project
level accuracies

How i1t Works
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Was created to better support the design process
Changes In the structure can be quickly identified

RSA gives design engineers the information they need
to do their analysis of FWD data by providing data that
maps the structure by section

Empower field operators to make informed decisions to
take additional measurements on-the-fly
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GPR-AP gets layer depths and

thickness information |

automatically at every test location S EEEES

in real time. - a—— File jJta\15SOUTHNO15.D2T

Eliminates the need for manual _MLLD 0.220

SLLD 2.760|

GPR processing. LLLD

Obtain FWD and GPR data sets in — e
less than 30 seconds. 2

Ability to see where structural
changes occur in real time

Ability to pinpoint where coring
tests are needed on the fly Concept and Technology Developed by:
Dr. Ken Maser of Infrasense and
JILS dev&lopedr;[his algorithm ; _
specifically for the JILS Integrate e INFRASENSE /\
FWD and GPR product line.

Now available in WaveTrac

Falling Weight Deflectometers
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Raw Ground Penetrating Radar (GPR) data

== RADAN=RPIITANEJOOTTDZT
Edit

« Raw Data ontheright would (&5 s v atero sesava
be observed while collecting
data in transit between FWD
test points

ick Parameters
Picks | x (i) [y (i) [ = fin] |
aper1 310728 0.000 582 - . ? E| hvsi 1S Svst
er2 310728 0.000 1951 -41.65 i = 7 | Ge In
= | ! | | ] || L1 SICA) Urve STCeIms C.
er1 310.895 0.000 600 3503 BN BN BN G ERENEN ENER EE -" Py Yy SY: >
er2 310,895 0.000 1954 -38.50

|Reg = RPLLANEIOOL |Dist = 380,04 ft | 2|

E ie )B BOWDEN\DESKTOPAG... |00
er 211.062 0.000 1898 -41.65 3 = it e
er 311.228 0.000 532 -35.28

N e —————————————— Radan to manually process
N T A = the file

Manual Processed GPR file i ~ GPR-AP skips this step and
Layer 1=5.9” Asphalt, begins recording your
Layer 2= 13" Base (19" depth) layered pics automatically
2-3 minutes to process Dr Ken Maser will be
talking on this in more
detail

Reg = RPLLANEIDOL |Dist = 333.22
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FWD/GPR dataset

Records three additional Quality indicators developed

by JILS for each of the three layers detected by GPR-
AP

Developed for engineers

Sample data set:

Test # Lane# Distance pvmtcode Load Sensl Sens2 Sens3 Sens4d SensS Sens6 Sen7 PTem
5 1 0.000 1 599 1050 8.10 632 564 480 427 349 675
5 1 0.000 1 599 1050 8.10 632 564 480 427 349 675
5 | 0.000 1 599 1050 810 632 564 480 427 349 675
Drop Sequence Completed Tume: 21:25 A Temp (F): 64.0

Note: none, GPR: 5.253.2.554,17.226. Good (I.OQO, 0.394. 0.032)
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Thank You

Questions...

Gary Sanati
310-322-1920
gsanati@jilsfwd.com




