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EXPANSION

PROJECT LOCATION

B [-64 Corridor from Hampton to
Norfolk

m Vital Link to Coastal Virginia
® Maintains Unimpeded Access to this
Key Maritime Corridor

B Regional Population of 1.7 Million

® First Opened in 1957 — 1st
Underwater Tunnel Crossing
between Manmade Islands

B Second Bridge-Tunnel Crossing
Opened in 1976
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\WDOT £)__ PROJECT SCOPE

E X F"A NS!ON

B Almost 10 miles of Interstate Widening

B Roadway Widening

m Existing: 4 lanes with two tunnels
m Future: 6 lanes (+ driveable shoulder)onland , __
with 8 lanes over/under water N CHESAPEAKE BAY

B 2 New Bored Tunnels, Tunnel Approach Structures,
and Island Expansions

B 1 Bridge Overpass Replacement

B 4 Overwater Trestle Replacements
m 3 Temp MOT Bridges

B 6 Overwater Trestle Widenings

B 17 Overpass Bridge Widenings*
(All designed but 3 de-scoped)

B Retaining Walls, Sound Barrier Walls, &
Miscellaneous Structures
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\WDOT £5),, PROJECT BACKGROUND

Owner is Virginia Department of Transportation
(VDOT)

$3.9 Billion Design-Build Contract

Design-Build Team is Hampton Roads
Connector Partners (HRCP)

Construction Joint Venture (CJV)

m Dragados USA

m Flatiron Constructors

m Vinci Construction

m Dodin Campenon Bernard

Design Joint Venture (DJV)

® HDR, Inc.
®m Mott MacDonald

Homepage - Hampton Roads Bridge-Tunnel Expansion Project

(hrbtexpansion.org)

0 HDR I ST oninco
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HDR SCOPE OF SERVICES

Roadway

4

—

Traffic & MOT Lighting & ITS Signage & Pavement Landscape & BIM-3D Modeling
Marking Aesthetics




\WDOT #£)__  GEOTECHNICAL EXPLORATIONS e

EXPANSION

Geotechnical Exploration Plan (GEP)

= Supplemental Information

= VDOT MOI, Chapter Ill — Geotechnical
Engineering

= AASHTO Guidelines

Marine Program
= Tunnels & Islands
= Trestles

Landside Program

= Roadway

= Pavements

= Bridges

= Retaining & Sound Barrier Walls
= Utility/Drainage Locations

= QOverhead Signs/ITS

= Other Miscellaneous Structures
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BORING ID KEY FOR SUPPLEMENTAL PROGRAM

TRESTLE BORINGS Field Descriptions SEGMENT 24 BORINGS

== i
HREBT A-B-C-D-E
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|-64 HAMPTON ROADS BRIDGE-TUNNEL EXPANSION PROJECT

| >
HDR | ¥ onar . 3 ; 7~ N\ - MARINE GEOTECHNICAL EXPLORATION PLAN (REV 2)
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. a | 0 Bt 300 E5R| veorki magary. ESR ot PAGE3IOFS




Hampron Roans

SUPPLEMENTAL MARINE PROGRAM

T

\vDOT >
© HRB

EXPANSION

® Marine Investigation
Completed between October 2019 and May 2020
477 Exploration Points Completed in this time
Over 56,000 feet (includes Island explorations)
SPT, CPT, Environmental, Geophysical

s DMT, Seismic Cone

m 5 Subcontractors
Up to six different drill platforms working daily
s Day and Night Shifts

m About 20 different staff
worked in field

—— MOTT
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BORING ID KEY

% Land Barings Land Bridge Borings
7 : o e paro . (s S

BORINGS SUMMARY
Fisid Dascriptions Code Definitions

o [t S| e [Foncilons| oo
Ve | o | vanagurare | d

I T
v Mol

J e Bl ot e
4| I-64 HAMPTON ROADS BRIDGE-TUNNEL EXPANSION PROJECT

HDR 1M a0 P o | P i P ™ - GEOTECHNICAL EXPLORATION PLAN
Design Joint Venture A 8 A Y e £\ s T ) " SEGMENT 3/4 - NORFOLK - NAVY

PAGE4OF 6




\WDOT £)__ SUPPLEMENTAL LANDSIDE PROGRAM T

E X F"A NSION

® Landside Investigations

m Completed between July 2019 and August
2020

821 Exploration Points Completed in this time

Over 42,000 feet

SPT, CPT, Pavement Coring
s Environmental sampling
m DMT, Seismic Cone, DCP

s 4 Subcontractors

Up to 3 Drilling Platforms at once

Day and Nighttime Operations
with Traffic Control

H D R [ mgg)ON ALD
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Barge Work and Night \Work
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\vDOT %m PLANNING & EXECUTING THE GEP

W EXPANSION

%

Existing Information

Planning and Permitting

Mobilization and Access

Staff Training and Safety

Coordination and Stakeholders
Managing Data and Samples

ArcGIS

m Field Maps App
m Survey123 App

B Real-time Access of Information &
Online Progress Dashboard

8 HDR ST no
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Data Collection and Reporting:

Field Mobility and Survey Solutions

Data Collection Apps

 Field Maps/Collector (Map-centric)
» Preconfigured maps and collection forms
» Capture location & condition
» Appends photos and videos
* Real-time and off-line collection

» Survey123 (Form-centric)

» "Smart" forms with skip logic, defaults, and
support for multiple languages

» Collect data via web or mobile devices

» On-the-fly analysis and reporting

ArcGIS Field Maps

M
&
msbwis Rl J° )
& View 2] Collect %, Track
Field Maps Demonstration
.. ‘3 n— al#
ArcGIS'
1\ s Survey123

Manage ArcGlS connections




Presentations & Progress Updates

Dashboard-HRBT-GEO Landside Borings Progress

All Drilled

953

(90.7%)

CPT Dirilled

110

(80.9%)

SPT Drilled

443

(93.5%)

Segment 1: CPT

(93.3%)

Segment 1: SPT

(96.6%)

Segment 3: CPT

(92%)

Segment 3: SPT

(98.8%)

Segment 4: CPT

(62.2%)

Segment 4: SPT

(89.7%)

Segment 5: CPT

(84.6%)

Segment 5: SPT

(87%)

Offsets and General Field Notes

Barings - Staked

Borings - Mot Drifled

repp

epresaPpropr:

Historic/Existing Borings



LABORATORY
TESTING
PROGRAM

= “Index Testing (MC, AL, Grain
Size, Unit Weight, Specific
Gravity)

= Strength Testing (CU, UU, UCS,
DS)

= Consolidation Testing

= Earthwork Type Testing (Proctor,
CBR, Mr)

= Corrosivity Testing

= Organic Content
= Other Specialty Testing
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Connecror Panthers

—A__ SITE CHARACTERIZATION

EXPANSION

\VDOT

Coastal Plain Physiographic Province

Pt MOTT
Design Joint Venture

CONTENTS

Artificial Fill soils (Islands and Embankments)

Alluvial Soils

1.0 PROJECT DESCRIPTION
20 OBJECTIVE

Tabb Formation 30 SITE GEOLOGY
i 40 SUBSURFACE EXPLORATION
m Lynnhaven & Sedgefield Members 50  LABORATORY TESTING

6.0 GENERALIZED SUBSURFACE CONDITIONS

1 7.0 SUBSURFACE CHARACTERIZATION
B Yorktown Formation 71 General Approach..
7.2 Index Properties.....
7.3 Calibration of In-Situ Test Soundings
7.4 Shear Strength of Cohesive Soils ...
741 Undrained Shear Strength
Geologic Stratum Geologic Stratum Geologic Age Geologic Origin for HDR 7.42 Drained Shear Strength...........ccooovivnninnns

1978 (Historic) 1989 (Current) (Period, Epoch) Boring Logs 7.5 Shear Strength of Cohesionless Soils..
7.6 Compressibility of Cohesive Soils ...

7.6.1 Maximum Past Pressure ......
7.6.2 Compression and Recompression Ratio

Fill Fill MNfA Fill, Af 7.6.3 Coefficient of Consolidation.................
7.6.4 Coefficient of Secondary Compression.
Alluvium 7.7 Compressibility of Cohesionless Soils.....
CQuaternary (ac = coarse-grained 7.8 Organic and Peat Soils .

7.8.1 Identification Criteria..
7.8.2 Strength and Compressibility Parameters ..

8.0 REFERENCES 23

Alluvium Alluvium ) .
Holocene Qaf = fine-grained

Qao = organic, fine-grained

Tabb Formation
Tabb Farmation h e
Lynnhaven Member Tabb Formatian APPENDICES
Sand Bridge Formation ngternary e = cqarse-gr_mned Appendix A - Site Vicinity Map and Subsurface Profiles
Tahb Formation Pleistocene Qtf = fine-grained . ; e 2
; Sedgefield Member Qto = organic, fine-grained Appendix B - Site Characterization Figures and Plots
Norfolk Formation Appendix C — Laboratory Strength Testing
.. Yorktown Formation Appendix D — Laboratory Consolidation Testing
Yorktown Formation Yorktown Formation F:;I:;Z Tys = coarse-grained Appendix E — CPT Pore Pressure Dissipation Testing

Tyf = fine-grained
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SITE EXPLORATION PLANS
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Geologic Model

'Fill (FL)

| Alluvial (Qc, Qf, Qo)

Legend
Soil Type
Fine-Grained (CH, CL, MH, ML)

EOrganlc Soils (OL, OH, OL/OH)

.Tabb Formation (Qtc, Qtf, Qto) .PEAT (PT)

~ Yorktown Formation (Tys)

Boring Symbols
/\ Historic CPT Sounding

A HDR CPT Sounding
O Historic SPT Sounding
@ DR SPT Sounding
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NORTH TRESTLE DATA SOIL TYPE
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North Trestle Leapfrog Model N60
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COMMUNICATE VARIABILITY THROUGH
VISUALIZATIONS
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NORTH TRESTLE MODEL

Geologic_formation
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GENERALIZED GEOLOGY - TRESTLES AREAS

Surface Water 10 to 35 ft deep

Alluvial: Loose / soft sand and clay 10 to 30 ft thick

Tabb Formation: Loose to dense sand and
interbedded soft to firm clay 0 to 40 ft thick

Yorktown Formation: Loose to medium dense silty / clayey sand beneath
Tabb to ~180 ft depth

Very high excess pore pressures when pile driving and CPT soundings
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Stage 1 — Preliminary

Stage 2 -

Final/RFC

Design Soil Parameters

Geotechnical Engineering Reporting (GER)

® Roadways

Seismic

Pavements

Earthwork & Slopes - Embankments/Cuts
Settlement and Stability

Retaining Walls — Global/External
Stormwater Management Ponds
Drainage Pipes/Utilities

® Miscellaneous Structures

Sound Barrier Walls
OHSS/Poles/ITS
Retaining Walls

Reliability

Ground Improvement

Ground Movement/Damage Risk Assessments
Instrumentation & Monitoring

Construction Considerations

MOTT
HDR | Macoonawo

Design Joint Venture

GEOTECHNICAL DESIGN AND REPORTING

Hampron Roans

® Foundation Design Reports (FDR)

Embankment Settlement and Slope Stability
Downdrag

Lateral Resistance of Piles

Axial Resistance of Piles

Pile Group Settlement

Pile Hammer Evaluations and Driveability
Construction Considerations and Notes on Plans
Instrumentation & Monitoring

B Other Report Submissions

Design Parameters for Supplier/Vendor Designs
Substation Sites

Pile Load Test Plan and Protocol

Pile Load Test Report — Trestle Designs
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\vDOT £ GEOTECHNICAL DESIGN CHALLENGES

Foundation Design Settlement Analysis
» CPT based direct method - Eslami & Fellenius (1997) » Settle3 to model existing and proposed
» Calibrated to Pile Load Test Results « Soil Parameter Selections
» PowerBl for data visualizations with large amounts of data + Reliability
Total Resistance ii !!I Hli!! li!l'!ﬂ ” Lwm— “_|_.:. E= m-!m- I = .
Pile Size = 54" PSCC ? L ond il e o b n
No-Predrilling. | e
H [ | -
| [==m
: - .4..-t i
| ~—==]8
3
: . 5 s
e Loy S }-;
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PILE LOAD TEST
PROGRAM OVERVIEW

= North Trestle
o 2 Dynamic Load Test Piles
o 1 Static Load Test Piles

= South Trestle
o 2 Dynamic Load Test Piles
o 2 Static Load Test Piles

= Willoughby Bay Bridge
o 2 Dynamic Load Test Piles
o 1 Static Load Test Pile

« RF =0.8 (used 0.65 in all other
areas of the project)




BRIDGE PILE TYPES

= North & South Trestles:
o 54-inch Precast Prestressed Concrete Cylinder
Piles w/ 6.75-inch wall thickness

= Willoughby Bay Trestle:
o 24-inch Square Prestressed Concrete (PSC)

= Landside Overpass Bridges:
o 12-inch Square PSC (Overpass locations)
o 24-inch Square PSC (Wetland/Creek Areas)

o 30-inch Square PSC (Wetland/Creek Areas)
o HP 14 x 102 Steel H-Piles (2 locations only)

= Trestle MOT Bridges
o 36-inch diameter Steel Pipe Piles (Open-End)
o HP 12 x 74 Steel H-Piles (Abutments)
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GROUND IMPROVEMENT RECOMMENDATIONS
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Figure 3c1 - Undrained Cohesion and Preconsolidation Pressure for Segment 3b Sta ?45+DI:I to 776+00 Free Field
600+ 00 to 2620+00 (164 WB)
20 20 20
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\WDOT &), GROUND IMPROVEMENT
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e
HDR' MOTT Photographs courtesy of
MACDONALD HRCP and VDOT
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\VDDT %%I DESIGN SERVICES DURING CONSTRUCTION

HampTon Roans

Connecror Parers

B Shop Submittals, Field Changes,
Work Plans

B Review Dynamic Load Test
Reports and Driving Criteria

B Instrumentation Reviews

B Weekly Status Meetings

ey oT"
HDR | :ACDQNALD Photographs courtesy of
- R HRCP and VDOT
Design Joint Venture




\WDOT £&)_. HAMPTON AND NORTH TRESTLE

EXPANSION

HDR[ MOTT
MACDONALD Photographs courtesy of
Design Joint Venture HRCP and VDOT




\WDOT #£)__ NORTH TRESTLE AND CROSSING (i

EXPANSION

HDR[ MOTT
MACDONALD Photographs courtesy of
Design Joint Venture HRCP and VDOT
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EXPANSION

Connecror Parrners

HDR[ MOTT
MACDONALD Photographs courtesy of
Design Joint Venture HRCP and VDOT
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Photographs courtesy of
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EXPANSION

HDR[ MOTT
MACDONALD Photographs courtesy of
Design Joint Venture HRCP and VDOT




) WILLOUGHBY BAY TRESTLE

 EXPANSION
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MACDONALD Photographs courtesy of
Design Joint Venture HRCP and VDOT
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