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Electrical Density Gauge™
Construction Aid Monitors Compaction

The Electrecal Diensity Gauges | EDG ) is a non-naclear altemanve fiog
nuclear gauges w detsrnmning the physical properties of compacted
sofls used o rood bads and foundations The EDG s a portable.
batterv-powered instoument capatile of baing used anywhers i the
wordld without the problems asscciated with nuclear safery
The EDG measures and displavs the wer and dry densiry. grovemetre
Mminst nre con tent and percent compaction. Easy-uo-use. the EDHG
<an be used as a comstructon and 10 montcs day-to-day soampaction
operations by providing performance and measurement results highly
compatable 1o those schisved with taditional methads, incloding
nuclear gauge, sand-cone and oven drving mathods.
The ELNG's acowracy s achueved using pomne-to-point adic fragquency,
measunng directly between 2lactrodes drnven into the soil. ensunng
prositive measurements through the sadl ar full depth of electrodes
Mo peed to make sure the sl 18 homogenaous or to rely an
ridio frequency “waves” o penetrate soil materials from the
swnface. For the contractor the advantages of using the EDS
15 that ot does not require 3 haghly tesinad or hoensed
technicizn. 15 215y to learn which enables anyane o be
tronad and 15 sunple 1o use that mes suraments are

fast and can be done ot graater intervals for a more
thoroagh svaluston
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Methods

e Radio Frequency Measurement
— 3 Mega-hertz (100 meter wave length

e Dart Length and Spacing controls sam

— Easy to control and very definitive
— e.g.: 6”7 dart at 14” spacing = 0.5 cu {t

® Onboard geo-electrical algorithms for moist
® Onboard geo-electrical algorithms for moist

density & compaction



The Electrical Density Gauge Technology For Soil Material
Compaction And Soil Moisture Testing In Geotechnical Engineering

Measurements of the soil electrical parameters current (Is), voltage (Vs), and
phase (Ps) are made with circuitry that is well known in the field of electronic
engineering, and implementation of these measurement means can take a variety
of forms. The frequency source used in the EDG operates at 3.0 mHz.

From the electrical soil measurements, the software then calculates resistance
(Rs) and capacitance (Cs), the quotient Cs/Rs, and real impedance (Zs).

Cs/Rs — weight of water by a linear equation

And-

And;

/. — wet density of the soil material by a second linear equation.



EDG Series C Instrument

Soil Model Upload And Download Capabilities
GPS Feature and GPS Mapping Program
Windows Excel Easy Interface

Enhanced Data Entry And Data Management Features

Data Graphing Features and Soil Model Field Editing

LY 8 1 1T M, d ~ 1 hd h o o AN

Model Sharing — Clearing House Program



Electrical Density Gauge,
Model — C Technical Specifications

EDG is packaged in a water-resistant enclosure and employs water resistant connectors.
EDG will operate correctly to an altitude of 10,000 ft.

Wet Density Range: As found in typical compacted earth sites

Dry Density Accuracy: Typically within 3% of standard physical tests
Moisture Content Range: As found in typical compacted earth sites
Moisture Content Accuracy: Typically within 2% of standard test
Maximum RS-232 Cable Length: 50 ft.

Internal Power: 12V lead acid gel cell, 4.0 AH capacity

Operating Time Before Recharge: Approx. 8 hr.

Ambient Temperature Range: 0deg. Cto50deg. C

Ambient Humidity Range: 5% to 90% non-condensing

EDG Console Weight: 11 Ib.

EDG Console Dimensions: 13.5in. x 12 in. x 6 in.

Weight of EDG Accessories: Approx. 4 Ib.

Memory Capacity:

*Job Sites: 30
Memory Capacity: =~ o
*Job Sites: 30
*Field Tests per Job Site: 30
*Soil Models: 30

*Soil Tests per Soil Model: 3 to 16
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General Description

e Embankment:
— 200 ft by 20 ft embankment
— Five 8 In. loose lift layers
— Final height after compaction: 3.0 ft
e Material:

— Well-graded sand with silt (SW-SM) which
conforms to DelDOT “Select Fill” borrow

conforms to DelDOT “Select Fill” borrow
specifications (Class G, Grades 5 & 6) .



Percent Finer (%)

Sieve Analysis

1000

— G Specificaion Grade V- Max
G Specification Grade V|- Max
900 — e Specification Grade V- Max
w— 5 Specification Grade Vi- Min
800
00
B0 0
500
400 \
SRS \
300 N A
200 s ™ b.k B A
N N \, \‘ \
b R
AR B
200 Moy \, h
R
S )
\‘\ s ',‘t:_t
. e
100 h;‘ﬁ_
00 t
100.00 10.00 1.00 010

Opening (mm)

001




Equipment Utilized

Construction Equipment:

e Caterpillar 980H bucket loader
e Caterpillar D6K dozer

e \Water Truck

e Caterpillar CS56 compactor









University of Delaware Project 2009
The Results of Density-Based Tests

Measuring:
Moisture Content
Dry Unit Weight
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NDG Meoisture Content (Lift 5)
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EDG vs. NDG (o}
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NDG Dry Unit Weight (Lift &)
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NDG Compaction Degree (All Final Passes)
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EDG 2009 Possible Research

Louisiana State University & LDOT

Kentucky Cabinet of Transportation
University of Delaware — DelDOT

Vermont Agency of Transportation

Nevada Department of Transportation Site Access

Nevada Department of Transportation Site Access
EDG Internal R & D Program
ASTM & AASHTO Standards Development
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Special Thanks to:
Christopher L. Meehan, PhD
Faraz S. Tehrani, MS Candidate UD

University of Delaware
NDenartmant nf Civil R Envirnnmantal

University of Delaware
Department of Civil & Environmental
Engineering

For data and resources from their
2008 Intelligent Compaction Study



