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Welcome Letter

Glen E. Foster, P.E.

Dear 2017 STGEC Attendees,

The Georgia Department of Transportation’s Geotechnical Bureau is pleased to host the
48" Annual Southeastern Transportation Geotechnical Engineering Conference (STGEC) in
Savannah, Georgia, December 11th — 14t 2017.

We have assembled an enjoyable conference with events to supplement and further enhance
your geotechnical knowledge. We have planned diverse technical presentations and a Georgia
Ports Authority visit to culminate the STGEC conference.

I would like to pause to take this time to personally thank Mr. Bill Broyles and Mr. Don Moore
for being the STGEC conference ambassadors that guided us through this arduous task. Their
experience and expertise has been an asset to this event.

A special thanks to Mr. Mark Mastronardi, Georgia Department of Transportation’s Division
Director of Construction and Ms. Monica Flournoy, Georgia Department of Transportation’s
Office of Materials and Testing, State Materials Engineer for entrusting the Geotechnical
Bureau to represent the Department at each Geotechnical STGEC conference and to present
the 2017 STGEC in Savannah, Georgia.

To the exhibitors, the surrounding State Departments of Transportation, all the attendees, and
the staff of the Hyatt Regency Savannah, thank you for assisting us in making this year’s
conference possible.

Finally, to the Georgia Department of Transportation’s Geotechnical Engineering Bureau team, |
would like to start by saying how much | appreciate each member and your contribution to
making this conference a success. | recognize that your unwavering commitment and
contributions were valuable to this process. Your technical experience and expertise is again,
truly appreciated and I thank you.

jncerelyé,‘ ﬁ_\
Glen E. Foster, P.E
State Geotechnical Engineer

Georgia Department of Transportation



AGENDA

10:00am — 10:00pm

12:00pm - 4:00pm

5:00pm - 11:00pm

6:45am - 7:45am
7:00am - 4:30pm
7:45am - 8:00am

SESSION 1
8:00am - 8:30am
8:30am - 9:00am
9:00am — 9:30am

9:30am — 9:50am

SESSION 2

Monday December 11th 2017

Registration
Exhibitor Setup
Ice Breaker in Exhibitor Area

Tuesday December 12th 2017

Breakfast in Harborside Ballroom

Registration
Opening Announcements

Geophysical Testing Methods & Asset Management
Pg.14 Uday Bhate, BHATE - Air Launched Ground Penetrating Radar

Pg.15 Eric Cross, PGS — Concrete Investigations using Ground Penetrating Radars
Pg.16 Kumar Allady, RADISE — Asset Management

Break in Exhibit Hall

Geophysical Testing Methods & Asset Management

10:00am - 10:30am Pg.17 John Lynk, Vatten Geotechnical Services, Inc. - CPT-WESS
10:30am — 11:00am Pg.18 Matthew Dettman, WKU - CBR Field Verification

11:00am - 11:30am

11:30am — 1:00pm

SESSION 3
1:00pm — 1:30pm
1:30pm - 2:00pm
2:00pm - 2:30pm

2:30pm - 2:50pm

SESSION 4
3:00pm - 3:30pm
3:30pm - 4:00pm
4:00pm —-4:30pm

7:00pm - 9:00pm

Pg.19 Scott Deaton, Dataforensics — DIGGS Data Interchange

Lunch in Harborside Ballroom

Geotechnical Innovations
Pg.20 Krystle Pelham, NHDOT — UAS Technology for Rock Slopes

Pg.21 Stephen Callies, DSI — Removable Post Tensioned Ground
Pg.22 Jason Wise, Terracon — Slope Surveying Innovations

Break in Exhibit Hall

Geotechnical Hazards
Pg.23 Dwane Lewis, GDOT — Recycled Crushed Concrete Base & Full Depth Rec.
Pg.23 John Godfrey, K.S. Ware & Associates - Acid Producing Rock
Pg.24 Elizabeth Peggs, AGHP — Roundtable Discussion

River Boat Cruise & Buffet



AGENDA

7:00am - 7:50am
7:00am - 4:30pm

SESSION 5
8:00am - 8:30am
8:30am — 9:00am
9:00am - 9:30am

9:30am - 9:50am

SESSION 6

Wednesday December 13th 2017

Breakfast in Harborside Ballroom
Registration

Best Practices
Pg.25 Dan Brown, Dan Brown & Ass. - Design Build Projects
Pg.26 Daniel Alzamora, FHWA — Evaluations of Earth Retention Systems-IDEA
Pg.27 Wan Kim, VDOT - MEPDG

Break in Exhibit Hall

Case Studies

10:00am - 10:30am Pg.28 Matthew Reihl, GeoStabilization — Landslide Repair
10:30am - 11:00am Pg.29 Nico Sutmoller, Aerix — Pervious Cellular Concrete

11:00am - 11:30am

11:30am — 1:00pm

SESSION 7
1:00pm - 1:30pm
1:30pm — 2:00pm
2:00pm - 2:30pm

2:30pm - 2:50pm
SESSION 8
3:00pm - 3:30pm

3:30pm — 4:00pm
4:00pm — 4:30pm

4:30pm - 4:45pm
5:00pm — 6:00pm

6:00pm - 9:00pm

Pg.30 Bill DuVall & Michael Garner, GDOT - I-85 Bridge

Lunch in Harborside Ballroom

Case Studies
Pg.31 David Graham, Dan Brown & Ass. — Case History

Pg.32 Scott Jacobs, Case Foundation —Design Build
Pg.33 Sanjoy Chakraborty, HDR — Seismic Response Analysis

Break in Exhibit Hall

Deep Foundation and Substructures
Pg.34 Shahid Islam, DSI — Value Eng. of Drilled Shafts

Pg.35 Guoming Lin, Terracon — PSC Piles in Coastal Georgia
Pg.36 Bon Lien, Amec Foster Wheeler — Pile Tip Fixity

Field Trip Briefing
Steering Committee Meeting

Banquet in Harborside Ballroom



AGENDA

7:00am — 7:50am Breakfast in Harborside Ballroom

Thursday December 14th 2017

SESSION 9 Ground Improvements
8:00am — 8:30am Pg.37 Njoroge Wainaina, Geosyntec — Subgrade Stabilization
8:30am — 9:00am Pg.38 Michael Marasa, Hayward Baker — Ground Improvements

9:00am - 9:30am  Pg.39 Doug Chappell, Wurster Eng. — Q/C of Ground Impr.

9:30am — 9:50am Break in Exhibit Hall

SESSION 10 Geotechnical Instrumentation
10:00am - 10:30am Pg.40 Rodolfo Saavedra, SLOPE — Inclinometer Studies

10:30am —11:00am pg 41 [ycian Bogdan, DSI - Force Monitoring
11:00am — 11:30am Pg.42 William Knight, Loadtest — Drilled Shaft Quality

11:30am — 1:30pm Lunch on River Street

1:30pm - 5:30pm Field Trip to Georgia Ports Authority
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Exhibitors

/
AH. SINCE 1932
A.H. Beck Foundation Company, Inc.
Scott Carroll
1710 N 19th St.,
Tampa, FL 33605
813.546.2225
Scott.carroll@ahbeck.com

4

Aerix Industries”™
Engineering Solutions for Project Savings
Aerix Industries
Nico Sutmoller
5902 McIntyre St.
Golden, CO 80403
484.866.8830
nsutmoller@aerixindustries.com

Ameritech
Slope
Constructors

Geotechnical Contractors

Ameritech Slope Constructors, Inc.
Roger Moore
PO Box 2702,
Asheville, NC 28802
828.782.0522
rmoore@ameritech.pro

. Atlas Pipe Piles

Atlas Pipe Piles
Chris Ragan
1855 E. 122nd St.,
Chicago, IL 60633
312.275.1608
jim.erhart@zekelman.com

ackenr

DRILL COMPANY

Acker Drill Company
Michael Dicindio
PO Box 830,
Scranton, PA, 18501
570.466.6470
mdicindio@ackerdrill.com

AERO®
AGGREGATES

Aero Aggregates
Archie Filshill
1500 Chester Pike,
Eddystone, PA 19022
215.416.7373
archie@aeroaggregates.com

Applied Foundation Testing, Inc.
Donald Robertson
4035 J Louis St.,
Green Cove Springs, FL 32043
904.284.1337
tbedingfield@testpile.com

)
CARMEUSE

Carmuese Lime and Stone
Dale Andrews
11 Stanwix Street, 21st Floor,
Pittsburg, PA 15222
412.995.1036
dale.andrews@carmeusena.com




Central Mine Equipment Company
Therrell Hannah
4215 Rider Trail North,
Earth City, MO 63045
314.291.7700
info@cmeco.com

CMEC
David Savage
2779 Apopka Blvd.,
Apopka, FL 32703
407.628.3682
davesavage@cmec.org

GCONTROLS " o st

Controls Group USA, Inc.
John Lamond
2521 Technology Dr., Suite 203,
Elgin, IL 60124
847.551.5775
john.lamond@controls-group.com

[
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Draper Aden
Associates
Draper Aden Associates:
Ted Dean
2206 South Main St
Blacksburg, VA 24060
540.552.0444
wtdean@daa.com

Exhibitors

CJGEO

CONTRACTORS

CJGeo
Kirkpatrick Roberts
3402 Acorn St., Suite 202,
Williamsburg, VA 23188
757.566.1534
office@concretejack.com

Con-Tech Systems

Pioneering Geotechnical Solutions

Con-Tech Systems
Kent Walker
1832 University Commercial PL.,
Charlotte, NC 21283
704.494.3989
kent@contechsystems.com

Dat farensms

Celebrahng 15 years!
Dataforensics
Scott Deaton
2310 Parklake Dr., No. 525,
Atlanta, GA 30345
404.435.6626
sdeaton@dataforensics.net

POGSE

DURHAM GEO SLOPE INDICATOR

Durham Geo Slope Indicators
Craig Skiles
2175 West Park Court,
Stone Mountain, GA 30087
770.465.7557
cskiles@dgeslope.com



DYWIDAG-Systems International USA, Inc.

Exhibitors

N\

ELE International

ELE

INTERNATIONAL

Stephen Callies Brian Lins
5139 South Royal Atlanta Dr., 101 Northtowne Dr.,
Tucker, GA 30084 Woodstock, GA 30188
770.491.3790 970.622.1170
stephen.callies@dsiamerica.com blins@eleusa.com
Foundation @ GEOBRUGG A\
Technologzies, Inc.

Foundation Technologies, Inc.
Nick Milligan
1400 Progress Industrial Blvd.,
Lawrenceville, GA 30043
888.512.8776

michele@foundationtechnologies.com

=
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GEO-Instruments
Kenny Campbell
24B Celestial Dr.,
Narragansett, RI 02882
800.477.2506
beth.burgess@geo-instruments.com

GEOPIER

Geopier Foundation Company
Amanda Petrella
1371 Union Church Rd.,
Morris, GA 39867
229.321.2957
mpetrella@geopier.com

INSTRUMENTS

Safety is our nature

Geobrugg North America, LLC
Bob Lyne
22 Centro Algodones,
Algodones, NM 87001
505.771.4080
bob.lyne@geobrugg.com

Grokon

Geokon, Inc.
Matt Sullivan
48 Spencer St.,
Lebanon, NH 03766
603.448.1562
msullivan@geokon.com

) GEOSLOPE

Geo-Slope International, Ltd.
Marc Lebeau
700 6 Ave. SW, Calgary,
Alberta T2P 0T8
403.269.2002
marc.lebeau@geoslope.com




Exhibitors

GeoStabilization International ®

GeoStabilization International
Nate Beard
900 Old Roswell Lakes Pkwy, Suite 310,
Roswell, GA 30076
855.579.0536
vonita.murray@gsi.us

HAYWARD
BAKER

A KELLER COMPANY

Hayward Baker, Inc.
Micheal Marasa
7550 Teague Rd., Suite 300,
Hanover, MD 21076
410.551.8200
mjmarasa@haywardbaker.com

Humbolt Manufacturing Company
Jones Caldwell
875 Tollgate Rd.,
Elgin, IL 60123
708.468.6300
jones@humboldtmfg.com

‘ '! @WONE@
RETAINING WALL SYSTEMS
A CONTECH COMPANY

Keystone Retaining Wall Systems, LLC.
Jimmie Hester
4444 West 78th St.,
Minneapolis, MN 55435
512.284.0145
jhester@keystonewalls.com

I

Infrastructure Consulting and Engineering

JILSON

COMPANY, INC.

Gilson Company, Inc.
Jim Bibler
PO Box 200,
Lewis Center, OH 43035
740.548.7298
jpibler@gilsonco.com

HUESKER

HUESKER, Inc.
Mike Clements

3701 Arco Corporate Dr., Suite 525,

Charlotte, NC 28273
704.588.5500
mclements@huesker.com

INFRASTRUCTURE
CONSULTING & ENGINEERING

Susie Bender
1691 Turnbull Ave.,
North Charlston, SC 29405
843.872.1602
susie.bender@ice-eng.com

tse9#l|
LOADTEST

O-Cell' RIMI-Call' SONICALIPER

Loadtest
William Knight
2631 NW 41st Street, D-1,
Gainesville, FL 32606
850.260.5528
wknight@loadtest.com
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Exhibitors

S MINTE|

RESOURCES, INE

Mintek Resources, Inc.
James Balla
2440 Dayton Xenia Rd., Ste. D P.O. Box 340187
Beavercreek, OH 45434
888.431.0218
jennifer@mintekresources.com

Flexamat

' ' PERMANENT EROSION CONTROL
"

Motz Enterprises, Inc.
John Slupecki
10481 Valentine Road South.
Tallahassee, FL. 32317
850.408.8954
john@flexamat.com

P/eﬁyﬂamxf ¥/ engmeers mc
Pile Dynamics, Inc. and GRL Engineers, Inc.
Abby Schafer
30725 Aurora Rd.,
Solon, OH 44139
216.831.6131
aschafer@pile.com

Qo1c:

16,

I

Rocscience, Inc.
Jeff Lam
54 Saint Patrick St.,
Toronto, ON M5T 1V1
416.698.8217
jeff.lam@rocscience.com

Monotube, LLC.
Scott Udelhoven
2125 Beechtree Dr.,
Uniontown, OH 44685
330.696.6723
sudelhoven@monotube.com

OASIS

CONSULTING
SERVICES

Oasis Consulting Services
Sarah Beeson
45 Woodstock St.,
Roswell, GA 30075
678.739.5400
sbeeson@oasis-cs.com

i PYRAMID
GEOPHYSICS

Pyramid Geophysical Services
Eric Cross
503 Industrial Ave.,
Greensboro, NC 27406
336.335.3174
eric@pyramidenvironmental.com
4

A
A
in=
S&ME, Inc.
Jeff Doubrava
4350 River Green Pkwy, Suite 200,
Duluth, GA 30096

770.476.3555
jdoubrava@smeinc.com
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Exhibitors

Schnabel

ENGINEERING

Schnabel Engineering, LLC
Graham Elliot
6445 Shiloh Road, Suite A,
Alpharetta, GA 30005
770.781.8008
gelliot@schnabel-eng.com

.- Sigicom

Sigicom, Inc.
Nichole Rodriguez
2649 E. Mulberry St., Unit No. 17,
Fort Collins, CO 80524
970.493.1552
nichole.rodriguez@sigicom.com

skylinesteel I

a ™NLJ £ R company
Skyline Steel, LLC.
Ed Ettinger
3550 Corporate Way, Suite E,
Duluth, GA 30096
201.704.0982
heather.montrose@skylinesteel.com

53 TENCATE

Mirafi

TenCate Geosynthetics
Chris Timpson
365 S. Holland Dr.,
Pendergrass, GA 30567
706.693.1803
m.strickland@tencate.com

Schnabel

FOUNDATION COMPANY

Schnabel Foundation Company
Scott Ballenger
1654 Lower Roswell Rd.,
Marietta, GA 30068
770.971.6455
mcheatham@schnabel.com

Simco Drilling Equipment, Inc.
Richard Clarke
802 Furnas Dr.,
Osceola, IA 50213
641.342.2166
richc@simcodrill.com

\\

SOUTHEAST CEMENT
PROMOTION ASSOCIATION
Southern Cement Promotion Association
Melissa Love Campbell, PE
3235 Satellite Blvd. Suite 103
Duluth, GA 30096
678-858-0121
mcampbell@secement.org

Tensar

Tensar International Corporation:
Kevin Riggs
2500 Northwinds Pkwy Ste 500
Alpharetta, GA 30009
770.344.2090
kriggs@tensarcorp.com
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Exhibitors

ReINFORCEeD eARTH

The Reinforced Earth Company
Jack Stewart
12001 Sunrise Valley Dr., Suite 400,
Reston, VA 20191
800.446.5700
fbennett@reinforcedearth.com

WWITEEY,

Wurster Engineering & Construct1on, Inc.

Doug Chappell
34 Carrie Dr.,
Greenville, SC 29615
864.627.7751
julie.goode@wursterinc.com

Williams Form Engineering Corporation
Grant Corhern
2600 Vulcan Dr.
Lithia Springs, GA 30122
770.949.8300
gcohern@williamsform.com

. FORM ENGINEERING CORP.
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Session 1 — Geophysical Testing Methods & Asset Management
Presentation I

Air Launched Ground Penetrating Radar and Infrastructure Asset Management

Uday R. Bhate, P.E.

BHATE Geosciences Corporation

5217 5% Avenue South

Birmingham, Alabama 35212

Office: (205) 591-7062 Fax: (205) 599-0202
uday@bhate-geo.com

The first step in selecting the optimal rehabilitation strategy for any pavement is to
identify the cause and extent of the existing defects in a cost efficient and safe manner.
Ground penetrating radar (GPR) is nondestructive geophysical tool that can be used for
pavement investigations, including the differentiation of pavement layers, the mapping of
layer thicknesses, and the assessment of pavement condition.

The presentation will include a brief review on the principles of operation of both air

launched and ground coupled GPR systems with the primary focus on Air Launched

Ground Penetrating Radar (GPR) as an Advanced Non-Destructive Testing/Evaluation

(NDT/NDE) technique for conducting condition assessments of pavement and bridge deck

components. This system utilizes vehicle-mounted, high frequency antennas to gather

pavement or bridge deck information at traffic speeds for more efficient and cost-effective
data collection. The presentation will discuss the following:

* Developing an integrated approach to pavement evaluation including recently developed
signal processing techniques wherein the high speed GPR survey results can be used to
identify homogenous sections, locate potential subsurface defects, estimate layer
thicknesses and provide critical input for infrastructure management.

* While the vehicle is traveling at traffic speeds, the GPR tools emit signals into the
subsurface. Analysis of the reflected signal (magnitude and arrival time) enables the
interpreter to estimate the apparent depth to, and condition of, each reflector. The
reflector will depend on the objective of the scanning, i.e. rebar deterioration in bridge
decks, moisture intrusion into pavement, thickness of asphalt or concrete pavement and
base, etc.

* Air Launched GPR output can produce a map depicting the variations in the amplitude of
the reflections. Based on the amplitude map, the interpreter identifies regions of:

Delamination

Rebar Corrosion in Bridge Decks
Moisture Intrusion

Pavement and Base Thicknesses
Deterioration Percentage Calculations
Railroad Ballast Thickness and Fouling

Review of Research: Various state DOT’s have conducted research and validated the

inspection accuracy and value provided by using data generated by GPR methods that can

be used with a high degree of confidence as part of routinely evaluating the structural
condition of the transportation infrastructure. We will also discuss budgeting for these
services and typical costs and time associated with obtaining the data.
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Session 1 — Geophysical Testing Methods & Asset Management
Presentation 2

Sub-Slab Concrete Investigations Using Ground Penetrating Radar to Identify Voids

Eric Cross

Pyramid Geophysical Services

503 Industrial Avenue, Greensboro, NC 27406
(336) 335-3174
eric@pyramidenvironmental.com

Doug Canavello

Pyramid Geophysical Services

503 Industrial Avenue, Greensboro, NC 27406
(336) 335-3174
doug@pyramidenvironmental.com

Ground penetrating radar (GPR) is an effective tool to image the subsurface across a variety
of depth ranges. Lower frequency antennae can image to greater depths, but focus on larger
targets. In contrast, high frequency antennae are effective in identifying and resolving much
smaller targets such as rebar in a slab, but provide less depth penetration. Recently, Pyramid
was involved in two projects where GPR was used to investigate beneath concrete slabs-on-
grade for possible voids and/or disturbed/collapsing soils. In both cases, subsurface water
lines had ruptured resulting in significant water flow beneath the slabs and, in one case,
vertical slab displacement. Pyramid used a variety of antenna frequencies for the two
projects to focus on a range of depths.

The two projects used a combination of a high frequency, 1600 MHz antenna (depth of
penetration 8-20 inches), a mid-range, dual frequency 300/800 MHz antenna (depth of
penetration 5-10 feet), and a low frequency 200 MHz antenna (depth of penetration as much
as 30 feet in ideal conditions). The variety of antennae allowed Pyramid to examine the soils
below the slab across a range of depths to comprehensively evaluate soil stability and the
presence of possible voids. GPR transects were performed in a grid-like pattern at both sites
to establish consistent coverage. Additionally, the collection of transects at one of the project
sites were processed using 3-Dimensional software analysis to further evaluate the results.
Evidence of possible voids was encountered at locations known to be in the vicinity of the
water line ruptures. Subsequent to our geophysical work, an engineering firm implemented
a remediation program at one of the sites using grout to stabilize the soils underlying the
slab. The results of the grouting correlated with the geophysical results, with higher
volumes of grout needed to stabilize the locations where the GPR recorded possible voids.
Remediation at the second project site is still pending.
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Session 1 — Geophysical Testing Methods & Asset Management
Presentation 3

Geotechnical Asset Management

Kumar Allady, PE, CEO - RADISE International, LC
Kumar.Allady@radise.net

4152 Blue Heron Blvd, Suite 1114, Riviera Beach, FL 33404
Phone-561-841-0103

Cell-561-866-5185

Fax-561-841-0104

Asset Management Federal Mandated; not optional

Under (FAST) Fixing America’s Surface Transportation Act, FHWA mandated that the State

DOQOTs shall implement Asset Management Rule 23 U.S.C. 119(e)(1) of MAP-21 (Moving

ahead for Progress in the 21st Century). The Asset Management program, Transportation

Asset Management, consists of Asset Management of several assets including Geotechnical

Assets.

The requirements of the act and rule for implementation of the Asset Management are:

+ States must develop and implement a risk-based asset management plan to address both
the condition of National Highway System (NHS) assets and the performance of the NHS.

* Establish minimum standards for States to use in developing and operating bridge and
pavement management systems.

* The State DOT should develop investment strategies and implement management of their
NHS including bridge substructure elements.

» Conserve federal resources and protect public safety by periodic evaluations.

Geotechnical Asset Management (GAM)

Based on the 2" requirement of managing NHS pavements and bridges, it could be seen the
significance of Geotechnical Asset Management. It becomes clear that Geotechnical Asset
Management consists of managing several key elements like Foundations, Embankments,
Slopes, Retaining walls and Materials, etc.

EDC Technology

Sensors embedded in a material like concrete and provide data that offers critical and timely
information are called embedded sensors. Sensors embedded in foundations, such as
concrete piles, drilled shafts, augercast piles are called Embedded Data Collectors (EDC).
Smart Structures solutions are based on the breakthrough technology of embedding sensors
at desired locations in wet concrete and monitoring structural behavior of concrete elements
during construction and maintenance phases. The EDC system also uses wireless radio
transmitter, Gateways and cloud software for data storage and analytics.

There are many challenges for asset management implementation; for example, it is not
unusual that (a) inventories are massive and incomplete (b) programs are incompatible
between datasets (c) people-resources are limited resulting in problems with data sharing
between the inter-departments.

To resolve such challenges, EDC technology provides technological solutions such as Sensors
with unique global IDs and real-time data upload to secure portal access to authorized users.
The EDC technology is a compelling tool for providing performance-based goals, targets,
and means of condition measurement for geotechnical assets as required by FAST/MAP.
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Session 2 — Geophysical Testing Methods & Asset Management
Presentation 4

Introducing CPT-WESS: Whipstock-enabled Soil Sampling and Its” use in conjunction
with the Static Cone Penetrometer.

John M. Lynk, PE, MSc

(President, Vatten Geotechnical Services, Inc.)
5705 Arabelle Crest

Houston, TX 77007

jmlynk@vattengeo.com

(630) 862-9304

The static cone penetrometer (CPT) is a useful tool for creating geotechnical soil behavior
profiles, but suffers from its inability to retrieve soil samples. This inability inhibits
engineers utilizing the CPT in several ways, including less robust analyses for pile design,
consolidation calculations, liquefaction design, drained strength estimation, and general soil
profile creation. Numerous improvements have been made to the CPT to reduce the effects
of this problem, including the addition of samplers that can take just one soil or fluid sample;
the addition of gauges and tooling for pore pressure, permeability, resistivity, or photos; and
extensive correlations between tip and sleeve resistance to determine soil behavior

type. Within the past few years, an invention has been created that arguably solves this
problem: CPT with whipstock-enabled soil sampling (CPT-WESS, patent pending). CPT-
WESS efficiently enables unlimited disturbed sidewall "grab" samples to be taken from the
sidewall of a CPT sounding. These samples are withdrawn to surface and standardized
engineering tests can be performed on them, such as visual-manual description, hydrometer
grain size analysis, Atterberg limits, and moisture and organic matter contents. CPT-WESS
utilizes tooling from the upstream petroleum drilling industry, combined with classic CPT
equipment, as well as new innovative improvements, to enable soil sampling throughout the
depth of a CPT profile. Several field trials of CPT-WESS in northeast Texas and central

Louisiana have been conducted and the results are presented herein.
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Session 2 — Geophysical Testing Methods & Asset Management
Presentation 5

California Bearing Ratio Field Testing Utilizing Pre-Soaking

Matthew A. Dettman, P.E.
Western Kentucky University
1906 College Heights Blvd #21082
Bowling Green, KY 42101

Ph) 270-991-4814

Fax) 270-745-5856
Matthew.dettman@wku.edu

Field California Bearing Ratio (CBR) Testing is not new. There are numerous companies that
sell field CBR testing equipment to be used with various types of construction equipment or
vehicles. However, field CBR testing typically does not incorporate the 4 day soaking period
for the soil used in the laboratory test to attain a “worst case” scenario for the soil. For this
project, a field soaking method was developed and utilized to better simulate the laboratory
test in order to obtain the CBR in situ. The primary advantage to this is that the soil is tested
in the same location and state where it will be used, eliminating the need to disturb and re-
compact the soil in the lab, which should result in a more representative result. In addition,
it eliminates the concern of whether or not the soil delivered to the lab for testing is in fact
the same soil that exists in the field. Currently, Phase I of this project is underway and
several laboratory and field tests have been performed in order to:

1. Test the efficiency of the field soaking method

2. Compare field and laboratory data on the same soil
3. Determine the appropriate number of days of soaking required to attain “worst case”
conditions

4. Determine the next steps in the research plan, which initially will be an attempt to
develop a relationship between Soaking Days vs. CBR to determine if the CBR based on
a 4 day soak could be accurately predicted in lesser time either in the field or in the lab

The presentation will show the initial results of the field and lab testing as well as the current
process of field soaking. In addition, a new load frame will be shown that was designed and
built for this project that can be used with a Class III receiver hitch found on most trucks to
make the field testing process easier.
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Ohio DOT - Facilitating Geotechnical Processes via DIGGS Data Interchange

Scott L. Deaton, Ph.D.
President
Dataforensics, LLC
Atlanta, GA

Chris Merklin, P.E.

Administrator

Office of Geotechnical Engineering
Ohio DOT, Columbus, OH

Stephen Taliaferro, P.E.

Assistant Administrator

Office of Geotechnical Engineering
Ohio DOT, Columbus, OH

Ohio DOT has been at the forefront of streamlining geotechnical data management for the
last decade. In 2017, Ohio DOT performed an assessment of their in-house processes as well
as the processes for several geotechnical consultants that provide data to Ohio DOT. The

goals of this assessment were to:

. Review how DIGGS can streamline and improve consultant’s workflow for managing
geotechnical data.

. Identify how Ohio DOT can further improve their internal processes using DIGGS.

o Develop a roadmap for Ohio DOT to realize their ultimate goal of obtaining
geotechnical data from their consultants using DIGGS instead of PDF borehole logs

containing information.

This presentation will provide a summary of the findings of this report with significant focus
on how DIGGS affects geotechnical consultants. The typical consultant workflow for
subsurface geotechnical data will be discussed in detail identifying the limitations,
inefficiencies and opportunities for error that can be eliminated using DIGGS. It also
identifies how non-geotechnical aspects of the workflow are performed digitally via data
interchange whether it be CAD related or surveying related. Finally, Ohio DOT’s roadmap
for implementing DIGGS is presented.



Session 3 — Geotechnical Innovations
Presentation 7

Implementation of UAS Technology for Rock Slope Characterization

Krystle Pelham

Engineering Geologist

New Hampshire Department of Transportation
5 Hazen Drive

Concord, NH 03302

(603)271-1657

Krystle.Pelham@dot.nh.gov

Manual measurement of rock structure information, including strike and dip of fractures, is
time consuming and potentially dangerous work for highway rock slopes. Without the use of
rope access methods, the number of measurements that a person can collect due to time and
safety constraints is limited. Working near a steep rock face exposes the individual doing the
measurement to potential rockfall, and often high speed traffic and other environmental
hazards. To assess the capability and reliability of the use of Unmanned Aircraft Systems
(UAS) technology for rock slope characterization, NHDOT employed a UAS mounted
camera to create a detailed georeferenced point cloud using photogrammetry of a rock slope.
The point cloud was analyzed in a 3D modeling and visualization program to evaluate rock
structure and slope stability. By collecting millions of 3D data points, a significantly higher
number of structural measurements can be made than by manual methods, in locations that
are unreachable without rope access, collected in a shorter period of time, and at a safe
working distance from the rock face. Using digital photogrammetry also reduced the
potential for human error in the collection, recording, and processing of data, and facilitated

the analyses required for the rock cut slope design.
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Innovations in Removable Post Tensioned Strand Ground Anchors

Stephen Callies

Dywidag-Systems International, USA Inc.
Senior Sales Engineer

5139 S. Royal Atlanta Dr. Tucker, GA 30084
Email: Stephen.callies@dsiamerica.com
fax: (770) 938-1219, tel: (770) 491-3790

Geotechnical ground anchors have been used for more than half century. They have been
further developed constantly in the course of time and have found their place in standards as
a special foundation engineering system. Many significant structures could not have been
accomplished or only with substantially more difficulty without ground anchors.

There is a concern that tensioned tieback anchors installed under city streets or adjacent
properties will be detrimental to future development such as utilities, tunnels or buildings.
Running of TBM drives, installing sheet pile walls or placing drilled or driven piles, into
tieback zones will be difficult and costly.

For this reason, some municipalities have requirements that these anchors to be de-tensioned
and removed once permanent structural wall is in place. In US, cities with these
requirements are Los Angeles, Beverly Hills, San Diego in California, Phoenix, Tucson,
Tempe, in Arizona and few in Northeast. In Europe there are cities in Germany, Austria and
England.

Main components of a typical ground anchor are bonded length, unbonded length and the
anchorage. Post Tensioning Institute (PTI) Rock and Soil Anchor Recommendations and
Federal Highway Administration, FHWA Circular no. 4 clearly show all anchor components.
Removable anchors can transfer the load applied to anchorage to the soil by tension or
compression type behavior. Both versions are available and will be described in this report.

The essential removable strand anchor systems available on the market are described with
emphasis of fully removable strand anchor systems in the form of compression type anchor.
Removable bar anchors are also available as tension or compression type but they will not be
described on this paper.
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Assessing a Slope Without Touching It

Jason Wise

GIS Technical Lead / Applications Developer
Terracon

2456 Lafayette Road I Portsmouth, NH 03801
jason.wise@terracon.com

(207) 245 6285

Using rope access to characterize rock slopes is a slow and dangerous method that produces
sparse data. Using remote sensing techniques, such as photogrammetry and LiDAR, you can
collect millions of data points without putting on a harness or knocking rocks loose and
threatening the public. In cooperation with the Virginia DOT, Terracon used drone
photography to build a detailed, digital model of an unstable slope along a state highway.
Surveyed control points put the model in a geographic context. We evaluated multiple
software packages to build 3D models, analyze the data, identify fractures and bedding

planes, and generate stereoplots, all without climbing the slope.
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Recycled Crushed Concrete Base & Full Depth Reclamation

Dwane E. Lewis, Branch Supervisor
GDOT/Geotechnical Environmental Pit & Quarry
15 Kennedy Drive, Forest Park GA

404-694-6685

dlewis@dot.ga.gov

Georgia’s pursuit of “Going Green” has evolved from concept to reality by utilizing
recycling techniques such as recycled crushed concrete base (RCCB) and full-depth
reclamation (FDR) construction. Recycled concrete derived from pavement slabs, structural
concrete, and demolition materials are crushed to produce size stone and base that is
commonly used throughout the state. GDOT Standard Specifications designates RCCB as
“known sources” and “unknown sources”. Known sources being exclusively from Portland
cement concrete pavement or structural concrete such as a base, subbase, or shoulder course.
And unknown sources consisting of various demolition materials containing up to 10%
brick, asphalt and weathered rock. Unknown sources also require additional testing for
asbestos, lead, and CBR value.

FDR is a rehabilitation process utilizing the existing pavement, base, and subgrade to
produce a strong durable and versatile base that can be overlaid with an asphalt, chip seal,
or surface treatment wearing surface. Similar to soil-cement base construction, unconfined
compressive strengths of 450 PSI can be achieved within seven days on construction creating
an improved base course that will provide years of maintenance free service. GDOT has
successfully using FDR since 2003 on off-system rural roadways, state routes, and interstate
systems and is currently developing specifications that will soon be incorporated into the
Standard Specifications.

GDOT’s commitment to “Going Green” not only is the right thing to do but provides a
significant cost savings for its tax payers. By taking advantage of environmentally friendly
processes such as FDR and RCC they ensure a “Peachy Green” future for Georgia.
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CASE STUDY - ACID PRODUCING ROCK, S.R. 29, MORGAN COUNTY, TENNESSEE

John D. Godfrey, Jr., P.E. Aaron M. Crowley, Ph.D., E.I
K.S. Ware & Associates, LLC K.S. Ware & Associates, LL.C
54 Lindsley Avenue 54 Lindsley Avenue
Nashville, Tennessee 37210 Nashville, Tennessee 37210
Tel - 615-255-9702 acrowley@kswarellc.com

jgodfrey@kswarellc.com

K.S. Ware and Associates, LLC (KSWA) was contracted by the Tennessee Department of
Transportation (TDOT) Region 1 Geotechnical Engineering Section (GES) to provide a Soils
and Geology Report for a 4.82 mile section of a new S.R. 29 alignment in Morgan County,
Tennessee. The Preliminary Plans, provided by TDOT GES, indicate maximum cut slopes of
approximately 53 feet and maximum fill slopes of approximately 35 feet to bring the project
to planned grades. Most planned cut and fill slopes range from 6(H) to 2(H) to 1(V).

The subject alignment is located in the Cumberland Plateau Physiographic Province. The
United States Geologic Survey (USGS) Geologic Map of East Tennessee (2004) indicates most
of the proposed alignment is underlain by Wartburg Sandstone. Sections of the precambrian
rocks of east Tennessee, at the locations explored along this alignment, were found to contain
pyrite (FeS2). A rock or soil formation may produce acid when excavated and exposed to
air, water and Thiobacillius bacteria. Sulfide minerals, most commonly pyrite, produce this
acid as a byproduct of the breakdown of the sulfur. This can cause environmental issues and
impacts resulting from pH change and the material may require special handling and
procedures.

TDOT maintains a guideline document “Guideline for Acid Producing Rock (APR)
Investigation, Testing, Monitoring and Mitigation” October 2007 as well as Special
Provision107L and guideline drawings for material treatment. During KSWA'’s test borings
and field investigation program, KSWA’s geologist in the field identified sections of rock
core samples with potential acid producing material (APM). KSWA submitted rock core
samples to a TDOT approved laboratory for analysis. The results of the analysis indicated
APM in most all rock cuts that will require either full capsulation, excavation and removal,
or blending. The previous section of S.R. 29 included excavation and removal of APM and
encapsulation through construction of an anchored pile and lagging barrier wall. TDOT GES
tasked KSWA'’s analysis to include determining quantities of APR material and cost
comparisons of excavation and removal versus encapsulation through constructing a barrier
wall. The recommendations included mitigation of the APM and APM soils sheets.
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AGHP Initiatives & Discussion Session: What Do Agencies Need from the Geohazard
Community?

Elizabeth Peggs
Executive Director

Association of Geohazard Professionals
+1.561.309.3099 Mobile | EPeggs@Minervatri.com

Ghislain Brunet

President

Association of Geohazard Professionals, Consultant to Maccaferri
+1.301.676.2515 | GBrunet@camvax.com

Bob Forbes

Vice President

Association of Geohazard Professionals, Ameritech
+1.828.506.5186 |BForbes@ Ameritech.pro

The Association of Geohazard Professionals (AGHP) is a non-profit organization
established in 2013 to support the development of standards, specifications, and best
practices concerning the design and implementation of geohazard-related technologies and
products; and to support and provide education to the geohazard community and those it
serves. The AGHP has active committees which include: Anchor Testing, Education, Debris
Flow, Geohazard Monitoring & Instrumentation, Marketing, Post Support Systems, Rope
Access, and Standards & Specifications.

In January of 2017 the organization hosted board meetings as well as committee meetings in
Washington D.C. during the TRB Conference. At those meetings, the association identified a
substantial list of projects and initiatives. The committees have been working to develop the
respective tasks and deliverables. During the TRB meetings we also recognized that to
create truly effective resources we needed to hear from the people for whom we are working
to develop these resources. We needed to hear from all the stakeholders. The AGHP
Initiatives & Discussion Session: What Do Agencies Need from the Geohazard Community,
is one way of getting that input.

This session will consist of a quick overview of the AGHP Purpose and a presentation of
active and proposed projects and initiatives from the various committees. Projects range
from the development of Post System Support Design Guidelines to the development of a
white paper on the cost benefits of proactive vs reactive geohazard mitigation. After the
presentation we will open the floor to discussion asking for feedback on the various
concepts. In addition we have developed a brief questionnaire which participants may
complete if they would like to formally comment on the initiatives. The committees always
also welcome new members if anyone wants to get more involved! We will combine the
results of the survey with those from the presentation and round table discussions have been
held this year at the SWGEC and at the Appellation Geohazard Forum:s.

25



Session 5 — Best Practices
Presentation 13

Effective Practices for Geotechnical Provisions in Requesting Proposals on Design-Build
Projects

Dan A. Brown, P.E.
Robert Thompson, P.E.
Dan Brown and Associates

Design-Build is employed with increasing frequency in the southeastern region, and
geotechnical issues present major challenges to these projects in terms of costs, schedule,
and risks. This form of contract delivery offers the potential to deliver projects more
quickly and more cost-effectively and can tap into innovations through collaboration
between constructors and their partnering design professionals. The request for proposals
(RFP) and associated technical requirements should clearly and unambiguously outline the
owner’s expectations for the prospective design-build teams while providing the
opportunity for innovation and creativity. The opportunity for Alternative Technical
Concepts (ATC) and for confidential one-on-one owner meetings during the procurement
phase are important components for deriving the benefit of design-build project delivery.
This presentation describes the authors perspectives, experiences, and lessons learned
from work on numerous major design-build projects and offers suggestions for developing
effective procurement practices with respect to the geotechnical aspects of design-build

project delivery.
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Update of the Protocol for Technical Evaluations of Earth Retention Systems — IDEA

Daniel Alzamora, P.E.

Federal Highway Administration
12300 W Dakota Ave.

Lakewood, CO 80228
Daniel.alzamora@dot.gov
720-963-3214

The Highway Innovative Technology Evaluation Center (HITEC) program was initiated over
20 years ago to facilitate the introduction of new and innovative technologies into highway
construction. HITEC evaluations have been used by state agencies to improve their
transportation infrastructures and by manufacturers to improve their products. Earth
retention is now a mature technology. Over the last two decades techniques to retain earth
have evolved, particularly those that are based on mechanically stabilized earth (MSE)
concepts. The viability of MSE structures in state transportation applications is no longer in
question and other ERS methods have been developed. Rather, the goal of the Highway
Innovations, Developments, Enhancements and Advancements (IDEA) program is to foster
further innovation with proven ERS technology, encourage the development of new
technologies, and improve the methods by which the technologies are delivered to projects
on the ground. The IDEA program is intended to provide a consistent framework to propose
changes to standard practice that owners may take advantage of by expanding ERS
innovations in their projects. Towards this goal, this IDEA Protocol has been developed to
provide guidance for three tasks:

1. the technical evaluation of earth retaining systems;
2. the use of reports of evaluations by transportation agencies; and
3. archiving and maintenance of reports of evaluations.
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A Virginia DOT Determination of Design Resilient Modulus of Subgrade and
Base/Sub-base Materials for MEPDG

Wan Soo Kim, Ph.D., P.E.

Senior Geotechnical Engineer

Materials Division, Virginia Department of Transportation
Richmond, VA 23059

Tel) 804-328-3076; Fax) 804-328-3136

wansoo.kim@vdot.virginia.gov

The Virginia Department of Transportation (VDOT) plans to implement the new pavement
design method based on the Mechanistic Empirical Pavement Design Guide (MEPDG) by
2018, where resilient modulus is an input value for subgrade and base/sub-base materials.
A database of resilient modulus values has been recently developed by the VDOT Materials
Division consisting of 648 resilient modulus tests on 402 soil samples from Virginia. The soil
index properties and the results of other performance tests such as the California Bearing
Ratio and the Unconfined Compressive Strength, if available, are also included in the
database.

The average values of resilient modulus for each soil type are presented for the state, VDOT
construction districts, and counties (level 3 design). The measured values are compared with
MEPDG recommended values and differences are discussed. The prediction methods
reported in the literature, which can be used to estimate resilient modulus from other soil
properties (for level 2 design), are also reviewed and evaluated for applicability for Virginia

soils.
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Relevant Site History and Landslide Repair in Brookwood, Alabama

Matthew Reihl P.E.

Southeastern Regional Engineer
GeoStabilization International

8100 Forest Shadow Circle, Cornelius NC 28031
201-317-6505

Matthew .reihl@gsi.us

Harry Rauch EIT

Southeastern Field Engineer
GeoStabilization International

3208 Northlake Cir NE, Atlanta, GA 30345
970-210-4385

Harry.Rauch.@gsi.us

During the construction of a 50 ft tall, two-tier soil nail wall landslide repair in Brookwood
Alabama, GeoStabilization International observed unexpected system behavior related to the
site’s, then unknown, subsurface history. Following commencement of construction, it was
identified by local DOT employees that the site was previously disturbed by the local mining
operations. This critical piece of subsurface information was not disclosed in the subsurface
investigation documents provided during the project letting, but validated the acidity of the
soils noted in the bid documentations. Although identifying fill can be particularly
challenging when local native fills are used, identification of fills, particularly on unstable
slopes is particularly useful for design-build slope stabilization lettings. GeoStabilization
International’s engineers responded with a timely response that prevented further
complications, and costly change orders that may have resulted from a less experienced
geohazard contractor. The project was completed on time and without issuing a change
order to ALDOT emphasizing the importance of using experienced geohazard contractors to

perform landslide repair.
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Soft Soil Remediation with Pervious Cellular Concrete

Nico Sutmoller, Lightweight Fill Specialist
Aerix Industries
nsutmoller@aerixindustries.com

303-903-4981

The presentation will look at two specific case histories, involving the SR542 in Bellingham,

WA and Pavement Remediation at the Louis Armstrong Airport in New Orleans, LA.
The Bellingham, WA project started with removal of the existing double-box culvert and the
fish ladder, which had become functionally deficient, and rebuilt with two pervious cellular

concrete abutments exceeding 50" in height covered with shotcrete vertical fascia walls.

At the Airport in New Orleans, the pavement remediation project used lightweight pervious

cellular concrete was chosen for the soft soil remediation in order to create a net zero-loading

factor.

These projects used pervious cellular concrete with densities between 25pcf and 35pcf

(400kg/m3 and 560kg/m3).

The presentation will also review some recent university studies performed at the University

of Missouri at Kansas City in reference to the physical properties of pervious cellular

concrete, freeze/thaw cycles, shear strengths, permeability, infiltration, void structure.

Covering the most typical applications for the utilization of pervious cellular concrete as well

as taking a brief look at the constructability, the options and cost considerations

30



Session 6 — Case Studies
Presentation 18

Case Study: 1-85 Bridge Collapse and Reconstruction

William M. Duvall, P.E
State Bridge Engineer
GDOT

One Georgia Center

600 West Peachtree Street
Atlanta, GA 30308
bduvall@dot.ga.gov

Michael Garner

Bridge Construction Liaison
GDOT

One Georgia Center

600 West Peachtree Street
Atlanta, GA 30308
mgarner@dot.ga.gov

On March 30, 2017 a fire under the I-85 viaduct threatened to cripple Atlanta with dramatic
impact to the State and Southeast Region. The Georgia D.O.T. took immediate action to
ensure safety to the public, coordinate with state and local agencies to provide transportation
alternatives and to remove and replace 6 spans of the I-85 bridge. The discussion will focus
on the demolition and reconstruction challenges associated with this project and how the
Contractor was able to open the interstate in just 6 weeks.
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Geotechnical Engineering for the Highway 53 Relocation Project

David S. Graham, P.E.
Dan Brown and Associates
205-427-0682
dgraham@dba.world

U.S. Highway 53 was relocated across and inactive iron ore mine pit near Virginia,
Minnesota, to allow for mining operations were the highway previously existed. The mine
pit crossing includes a 1,132-ft long three-span, plate girder bridge with two approximately
200-ft tall piers located within the pit. The mine pit is partially flooded with water and
servers as Virginia’s municipal water source. The project went from start of design to
completion in two years utilizing the CM/GC project delivery method.

The foundations for the two piers consist of groups of 30-in diameter piles which, despite the
contradiction in terms, are essentially very large micropiles. Extremely challenging and
highly variable subsurface conditions exist at the site, ranging from uncontrolled iron ore
mine waste fill to some of the hardest rock on earth that can also be highly fractured and
abrasive. Despite the conditions, large diameter (30-in) micropile foundations up to 175 ft
deep were successfully installed using down-the-hole hammer methods and full-length
permanent casing under an extremely aggressive construction schedule. Full-scale
foundation load testing using the Statnnamic rapid loading method was also conducted in
support of the design and construction but under a separate pre-design phase contract.
Eight rock anchors are included in one of the bridge abutments to reduce lateral loading on
the very tall piers and economize the foundations.

Additional geotechnical challenges at the site included rock fall hazards and stability of soil
and rock slopes. Rock fall hazards to worker safety and long-term performance of the bridge
were evaluated and addressed. The stability of existing and potential future slopes were
evaluated considering scenarios such as blast loading and future mining cuts along the
project right-of-way.

This presentation provides an overview of the unique and challenging geotechnical
engineering aspects of the project.
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Design Build of the New NY Bridge Foundations

Scott Jacobs, PE Charlie Huynh

Case Foundation Company Case Foundation Company
850 Cassatt Road 850 Cassatt Road

Berwyn, PA 19312 Berwyn, PA 19312
610-353-0600 610-353-0600
Scott.jacobs@casefoundation.com cmhuynh@casefoundation.com

Construction of the New NY Bridge over the Hudson River, 25 miles north of New York
City, is one of the largest civil infrastructure projects presently underway in the United
States. The $3.14 billion Design-Build contract is also the largest ever awarded by the State of
New York using an Alternative Project Delivery method, and the first major public project to
use Design-Build. The new 3.1 mile long bridge will replace the existing Governor Malcolm
Wilson Tappan Zee Bridge with a modern twin crossing featuring among many aspects:
Iconic side by side cable stay main spans; significant deck widths accommodating eight lanes
of regular traffic, wide shoulders, and a shared use pedestrian and bike path; foundation
with excess capacity to fully support a future rail bridge; more than 1,000 large diameter
pipe piles driven in deep glacial deposits; drilled shafts installed through steep blast-rock
slopes on the east shore landings. Geotechnical challenges included varied bedrock and
glacial till surfaces with steep slopes and depths in excess of 750 ft.

The presentation will highlight major features of the New NY Bridge project covering the
design and construction of the foundations supporting the approaches and main span
structures from abutment to abutment, with specific focus on the drilled shaft installation on

both the water and over land.
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Site-Specific Seismic Response Analysis In The South Carolina Coastal Plain

Sanjoy Chakraborty, PhD, PE
Principal Geotechnical Engineer, HDR
307 Waterville Drive

Columbia, SC 29229

803-240-2069

aubsxc@hotmail.com

This paper will provide an overview of the geotechnical aspects of quantifying seismic
hazards at a project site, including the development of site specific acceleration design
response spectra and time histories, and associated technologies and applications. The paper
will include an overview of the geology and seismicity of the South Carolina coastal plan,
quantification of seismic hazards at a project site, DeepSOIL analyses using nonlinear and
equivalent-linear soil column models, the development of design response spectra and
ground motion time histories, and solution strategies to mitigate the effects of seismic
hazard. Dr. Chakraborty has over 20 years of experience working in the South Carolina
Coastal Plain geology and is a subject matter expert in the evaluation of site specific seismic

hazards.
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Value Engineering of Reinforcement Used in Large Diameter Drilled Shafts

Shahid Islam, Ph.D

HQ Technical Services,
Dywidag-Systems International
320 Marmon Drive,
Bolingbrook, IL 60440.
shahid.islam@dsiamerica.com

Drilled shaft which is also called as drilled pier, caisson, cast-in-drilled-hole pile and bored
pile is the key element to the foundation of massive structure. They are used for tall
buildings, bridges and foundations for other applications such as retaining walls, sound
walls, signs, or high mast lighting. Drilled shaft foundations are typically 3 to 12 feet in
diameter cast-in-place deep foundation elements constructed in a drilled hole that is
stabilized to allow controlled placement of reinforcing and concrete. Drilled shafts for
transportation structures are fairly commonly used to depths of up to 200 ft in the USA.
Deep and large diameter drilled shafts use mostly bundles of grade 60 reinforcing bars as
longitudinal reinforcement with rebar splices to make it longer. Lower grade steel requires
large number of bars which results in rebar congestion and difficult in concreting in addition
to increasing labor cost for fabrication and installation. Using larger size and higher strength
threadbar, the congestion of rebar can be reduced significantly and bundling of bars can be
avoided. The weight of caging will be significantly reduced. The lap splices are replaced
with simple threaded couplers and end hooks are replaced with end terminator. The labor to
tie all bars to the transverse reinforcement will also reduce significantly. Threadbar conforms
to ASTM A615-15 and can be epoxy coated if required for corrosion protection. This paper
will describe an attractive value engineering of replacing grade 60 bundle of rebar with
larger diameter grade 75, 80 and 100 threaded bars and threaded couplers in some of drilled
shaft jobs in the USA.
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Geotechnical Considerations for Driven Prestressed
Concrete Piles in Coastal Georgia

Guoming Lin, Ph.D., P.E., G.E., D.G.E.
Senior Principal

William Snow, P.E.
Project Engineer

Terracon Consultants, Inc.
2201 Rowland Avenue,
Savannah, GA 31404

Tel 912-629-4000

Email: glin@terracon.com

Driven prestressed concrete (PSC) piles are the most commonly used deep foundation in the
coastal Georgia area. They have been used at most industrial facilities along the Savannah
River including the Georgia Ports as well as most bridges in Coastal Georgia. PSC piles offer
many advantages over other deep foundation systems including reliability, relatively low
costs, and are more corrosion-resistant than steel piles. However, there are also special
issues or challenges associated with the use of PSC piles in coastal Georgia.

The paper will present an overview of the general geologic formation in the coastal region
and the special geotechnical challenges associated with the soils for design and construction
of foundations. The upper soils in the coastal areas often comprise soft and compressible
clays which present the risk of foundation settlements and bearing capacity failure. Most
PSC piles are driven into the Miocene formation locally called the Marl. But relatively high
driving stresses can be developed when piles are driven into the marl. The paper will review
the current Georgia DOT standard specifications on prestressed concrete piles and will
compare this standard with the standard practice in the area. Using three case histories in
Savannah where thousands of PSC piles were used, the paper will focus on the review of pile
drivability and driving stresses, pile capacities and setup effects, and down drag loads and
other geotechnical considerations. The presentation will also include recommendations on
improving pile structural details, evaluating long-term pile foundation settlements and
reducing downdrag loads from setting soils.
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Clarifications of Determining Pile Tip Fixity in Geotechnical and Structural Analyses of
Laterally Loaded Piles Supporting Highway Structures

Bon Lien, Ph.D., P.E.

Principal Engineer — Geotechnical

Amec Foster Wheeler Environment & Infrastructure, Inc.
4021 Stirrup Creek Drive, Suite 100

Durham, North Carolina 27703

(919) 768-6233

bon.lien@amecfw.com

When evaluating stability of laterally loaded pile foundations by following current AASHTO
LRFD provisions for highway structures, both geotechnical and structural engineers need to
determine the location of the pile tip “Point of Fixity” for performing soil-structural
interaction analyses. Interestingly, there is often confusion through communications between
geotechnical and structural engineers about the definition of the “Point of Fixity,” and in
some cases, determinations of such a point are fundamentally different due to different soil-
structure interaction models applied by geotechnical and structural engineers.

In practice to date, design manuals and specifications published by FHWA and AASHTO do
not provide clear directions to guide design professionals toward an agreement on this
subject. As a result, many state Departments of Transportation have developed their own
guidelines and issued different design policies for regional use. Prior to reaching a universal
agreement among all parties, the best design practice is to either follow a regional policy (if
there is one) or engage discussions among geotechnical and structural engineers and DOT
during initial stages of a project to establish a mutually agreeable methodology in
determining the “Point of Fixity.”

This presentation will:

1. present different guidelines/methodologies for determining the “Point of Fixity” as
adopted by several state Departments of Transportation; and

2. discuss the terms “Geotechnical Fixity” and “Structural Fixity” to provide clarifications

of fundamental differences between the two and the associated applications in
geotechnical and structural analyses.
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Geotechnical Innovations Provide Economical Options for Soil Subgrade Stabilization

Njoroge Wainaina
Senior Consultant
Geosyntec Consultants of NC. PC

In general plastic soils, with high amounts of fines, tend to absorb and retain considerable
amounts of moisture because they have low rates of permeability. Furthermore, some of
these soils are susceptible to large volumetric changes (shrink and swell) during the life of a
project. The shear strength of a soil is dependent on the moisture content of the soil.
Typically, the shear strength decreases as the moisture content increases. Therefore, plastic
soils with high amounts of fines usually have low shear strength which makes them unstable
and incapable of supporting construction traffic during construction. Swelling and shrinkage
of plastic soils causes premature pavement failures which results in higher pavement
maintenance costs, frequent disruptions of the travelling public, and unsafe roads. To
overcome the shortcomings of plastic soils with high fines, State Transportation Agencies
either excavate/dispose and replace these soils with suitable materials (cut and fill) or treat
these soils with chemical reagents such as Portland cement (chemical stabilization). Chemical
stabilization of plastic soils is generally more cost effective and less time consuming than the
cut and fill option.

Calciment LKD is an alternative to traditional reagents that offers higher economical value.
These products are a chemical hybrid of cement and lime and can be used to stabilize a
wider range of soils than traditional reagents; soils with intermediate plasticity (PI's in the
range of 10 to 20) and high plastic soils (PI's of above 20). Calciment LKD has the advantages
of being less expensive than traditional reagents while meeting geotechnical requirements
for structural integrity. This presentation provides an overview of the test results that were
obtained from a laboratory testing program that was carried out by third party entities that
included the North Carolina Department of Transportation (NCDOT). Overall the test
results showed that in the short term Calciment LKD can achieve higher unconfined
compressive strengths, and in the long run it can achieve similar unconfined compressive
strengths as those achieved by traditional stabilization reagents.
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“Current Topics in Foundations and Ground Improvement for Transportation Projects in
the Southeast”

Michael ] Marasa, PE
Senior Engineer

Hayward Baker, Inc.

In recent years there have been many developments for addressing difficult subsurface
conditions or challenging access conditions including increased loading on structures for
transportation projects. For example, there has been a growing need to adapt existing
structures to increased seismic loads. Some structure upgrades have required working in low
headroom or under traffic. Other projects have been built over soft or unstable ground. This
presentation examines the wide range of geotechnical construction techniques used in these
various applications around the Southeast with the intent to demonstrate the vast array of
non-traditional approaches that can produce increases in performance, economy of

construction and reduction in schedule.
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Right The First Time: Importance of and Methods for Quality Control of Ground
Improvement Systems in the Design AND Construction Phases

Doug Chappell, PE

Vice President

Wurster Engineering, Wurster Betterground
34 Carrie Dr.

Greenville, SC 29615

OFFICE: 864.627.7751

FAX 864.627.7754

MOBILE: 864-404-8238

The increasing prevalence of ground improvement techniques such as vibroreplacement
stone columns, vibrocompaction, and rigid inclusions for support of structures and
mitigation of seismic hazards presents many unique challenges to the engineering
community. Quality control is a critical, but often misunderstood component in projects of
this nature, often leading to technical or commercial disputes. Through a thorough
understanding of the strengths and limitations of each method, thorough and competent
peer review of designs, and implementation of automated and meaningful real-time quality
control during construction, these disputes can be greatly reduced and end users can be
confident of a high-performance product. The focus of this presentation is to discuss the
strengths, limitations, and best practices of these techniques. Additionally, a background in
the design basis for each technique will be provided, along with tips and sanity checks that
will assist designers and consultants in reviewing ground improvement designs. Real-time
computerized quality control during the install phase will be discussed as well. By
monitoring install parameters such a torque, amperage, material consumption, etc, real time
daily QC records for each element can provide an elevated level of confidence with respect

to the installed product.
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Inclinometer Studies

Rodolfo Saavedra

Slope Indicator Co.

2175 West Par Court

Stone Mountain, GA 30087
Phone: 770-465-7557

rsaavedra@slope.com

Traversing inclinometers are used to monitor and characterize lateral deformation of slopes
and their dynamics. The achieved results allow engineers to understand and foresee the
dynamics of landslides and to propose solutions. The problem is that the correct
inclinometer casing is not always used or the casing is incorrectly installed, which can lead to
records that are difficult to interpret and that must be corrected. In such case, if errors are not
well identified, non-experienced operators might report results that are misleading or
wrong. The most important part of an inclinometer system is the inclinometer casing, this
needs to be of high quality and installed following precise guidelines. If not, the installation
will be susceptible to give readings affected by systematic errors.

This presentation gives recommendations on how to install inclinometer casing correctly and
shows planning and implementation guidelines to follow when doing an inclinometer
surveying campaign. Recommendations regarding on how to survey the casing and case
studies illustrating the most frequent errors and correction strategies will be addressed.

Keywords: Traversing Inclinometer, landslides, lateral deformation
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New Technology of Force Monitoring for Post Tensioning Ground Anchors

Lucian Bogdan, P.E.

Dywidag-Systems International, USA Inc.
Chief Engineer of GT Unit

2154 South Street, Long Beach, CA 90805
Email: lucian.bogdan@dsiamerica.com
fax: (562) 531-3266, tel: (562) 531-6161

Post tensioning ground anchors installed for retrofitting of existing concrete dams, bridge
abutments, retaining walls or slope stabilization projects can be force monitoring in order to
receive advance warning of possible dangerous behavior of the structures during extreme

events such as earthquake, overflow, increase earth pressure, etc.

The elasto-magnetic technology is a top of the line non-destructive testing method that
successfully direct measure stress level in prestressed strands or bars installed as post

tensioning ground anchors.

A sensor is placed at any location over the length of strand or bar anchor and connected to a
digital reading box. Sensor receives impulse from the steel when the force changes and
transfer the input to readout unit. Force is read directly on the screen during proof and
performance tests and during the life on the anchor after lock-off load is transferred to
anchor. Force can be read manually, automatically or from a remote location over the
internet. The sensor is robust and does not get damage during installation and does not alter

the characteristics of the prestressing steel.

The paper will present new elasto-magnetic technology operating principle and interesting

results from different projects.
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Drilled Shaft Quality by Prevention

William F. “Bubba” Knight, P.E.
BD Manager/Senior Engineer

Loadetest, a Division of Fugro Land USA, Inc.

For drilled shafts the manufacture of the foundation element has moved to the project site
from the

steel mill or pre-stress yard, but, the levels of foundation element manufacturing quality
control and

quality assurance have not necessarily followed. Implementation of economical drilled shaft
design

demands application of higher loads to fewer foundation elements. This causes quality issue
intensification after a quality question is identified. As many of the quality efforts focus on
discovery and evaluation after the foundation element construction is completed,
opportunities to prevent quality issues are diminished.

Loadtest's SoniCaliper technology provides opportunity for a preventative approach to shaft
foundation element construction quality. It allows for shaft foundation element quality
improvement decisions prior to concrete placement. The presentation covers the quality
advantages and improved confidence SoniCaliper technology brings to drilled shaft

foundation element construction.
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STGEC History

The Southeastern Transportation Geotechnical Engineering Conference (STGEC) is an annual
meeting that has been taking place since 1969 when the Federal Highway Administration
proposed that the southeastern states should meet to discuss landslide problems along 1-40
near Rockwood Tennessee, and along I-75 in northern Georgia, and also settlement problems
with high interstate embankments.

The first STGEC meeting was held in Atlanta, Georgia near the Georgia Tech campus from
December 5th through the 7th, with Professor George Sowers as the guest speaker. There
were approximately 50 attendees to the meeting, and because this event was such a success,
interest spread quickly and an annual conference was soon established due to the
overwhelming response. A steering committee was formed to be a governing body
consisting of one member of each state involved, as well as one member from the Federal
Highway Administration and the Transportation Research Board. The Committee also
established a set of by-laws to assist in governing the group. The main objective in these
meetings is to discuss the transfer of technology concerning the rapidly advancing
technology of Soil Mechanics and to share success or problems in the Geotechnical field to
meet the demands for economical and successful transportation systems.

The previous name of this conference was, until 1976, the Southeastern Soil Engineering
Conference. The steering committee chaired by the host member selects the time, place, and
duration of each conference for the following year. The conference rotates among all member
states, and this method ensures that each state involved has hosted multiple times since the
conference's existence.
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STGEC History

Site Date
Atlanta, Georgia

Jackson, Mississippi

New Orleans, Louisiana
Montgomery, Alabama
Orlando, Florida
Covington, Kentucky
Gatlinburg, Tennessee
Raleigh, North Carolina
Hot Springs, Arkansas
Wheeling, West Virginia
Charleston, South Carolina
Atlanta, Georgia

Virginia Beach, Virginia
Jackson, Mississippi
Montgomery, Alabama
Winter Park, Florida
Gatlinburg, Tennessee
Louisville, Kentucky

Hot Springs, Arkansas
Raleigh, North Carolina
Charleston, West Virginia
New Orleans, Louisiana
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Natchez, Mississippi
Atlanta, Georgia
Huntsville, Alabama
Cocoa Beach, Florida
Chattanooga, Tennessee
Louisville, Kentucky
Asheville, North Carolina
Little Rock, Arkansas
Roanoke, Virginia
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Charleston, South Carolina
Biloxi, Mississippi
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Bowling Green, Kentucky
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Wilmington, North Carolina
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Richmond, Virginia

Baton Rouge, Louisiana
Mobile, Alabama
Greenville, South Carolina
Biloxi, Mississippi
Savannah, Georgia

Dec. 05 - 07

Dec. 02 - 04

Dec. 07 - 09
Nov. 13 -16
Nov. 26 - 30
Sep. 16 - 19
Sep.22-25
Sep.21-23

Oct. 25 -28

Oct. 09 - 12

Oct. 29 - Nov. 01
Nov. 03 - 06
Oct. 12 -15

Oct. 18 -21

Oct. 18-21

Oct. 02 - 05

Sep. 30 - Oct. 04
Oct. 06 - 10

Oct. 05 - 08

Oct. 03 - 06

Oct. 02 - 05

Oct. 29 - Nov. 01
Oct. 07 - 11

Nov. 09 - 13
Oct. 04 - 08

Oct. 24 - 28

Oct. 23 - 27

Oct. 21 -25

Oct. 27 - 31

Oct. 13-16

Oct. 04 - 08

Oct. 02 - 06

Oct. 15-19

Oct. 07 - 11

Oct. 20-24

Oct. 18 - 22

Oct. 31 - Nov. 04
Oct. 30 - Nov. 03
Oct. 08 - 12

Oct. 27 - 31

Nov. 02 - 05
Oct. 04 - 07

Oct. 22 -25

Dec. 02 - 05

Oct. 27 - 30

Oct. 19 - 23
Nov. 07 - Dec. 10
Dec.11-15
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Geotechnical Bureau
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Southeastern
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Hosted at:

Hyatt Regency, Savannah
2 West Bay Street
Savannah, GA 31401
912-238-1234

www.STGEC.org



