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Over Kentucky Lake & Lake Barkley
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Over Kentucky Lake & Lake Barkley

i.#mnces L Design Team

e KYTC, District 1

e Baker
* Project Management
e Arch Design

e Palmer
* Approach Span Design
* Roadway Design

e Terracon
« Geotechnical

e Specialty Firms

e Minority Firms

September 10, 2013



e Site Map

Over Kentucky Lake & Lake Barkley
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Kentucky Lake

Over Kentucky Lake & Lake Barkley
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Lake Barkley

Over Kentucky Lake & Lake Barkley

- ey s >

September 10, 2013



LAKE BRIDGES

Over Kentucky Lake & Lake Barkley

FONSI - 2006

FINDING OF NO SIGNIFICANT IMPACT
and
SECTION 4{F) EVALUATION

US 68/KY 80 .
IMPROVEMENTS FROM AURGRA TO THE CADNZ BYPASS
MARSHALL AND TRIGE COUNTIES
ITEM NoC. 1-180.00

Submitied Forsuant iz 42 U.5.C. 4332 {2)ic) by The U.S. Department of
Transpaortation, FederdFighway Administration, and Kentucky Transporaticn -
Cabiret, Divizion of Environmental Analysis

Cowperating Agencies:
United States NDepartmeant of Agriculure, Forest Servics
Tennessee Vallzy Authoilty
United States Coast Guard

Saplernlbsr 2005

Frviranmental Assesament (Ef) Approved
January 1995

This document assesses the proposal by ihe Kentucky Transpartaticn Cakinet o widen and
improve US GEASY A, fror KY 84 T Kenlgke Seate Regort Park i Marshall County to the
wastem tennlnug of e Gadiz bypess in Vrigg Gounty.  The tatel lergth of the proposed
mproverto s 15 apece medely 17 mil Tae procect will croze path Kertuzwy Lake {Tennezzas
River) and Laks Barkley {Cumberand Rivsr) on new Lridyes.  Parilons of the moedway are
praposad Uy b buit on new locsfan whes sthar pedans will falew the axisting raacway. Tha
prajoct passes thaugh Kanlske Slale Ruscrl Park ared the Land Bobween The Lases (LBLY
Lladional Secraation Arsa.

¢

oyt A it o L

Date of Approval Far s galiy Toansoorlation Sabinel
\ INERCLTR
Wit o : ST .
Dake of Appcers! For Fedejal Highwhy Ayfkninistraiion T

September 10, 2013

Purpose and Need

Address Bridge
Deficiencies

 Address Roadway

Deficiencies
»Lane Widths
»Clear Zones
»Sharp Curves
» Steep Grades
» Sight Distances



l%nalss Project Alignment

Over Kentucky Lake & Lake Barkley

Proposed Alignment

. Lawrence Memorial Bridge

Lake Barkley

September 10, 2013



(e RiDGES

Over Kentucky Lake & Lake Barkley

e 502’ Minimum
Horizontal
Clearance

e 60’ Minimum
Vertical
Clearance

September 10, 2013

Navigational Clearance

Navigation

Clearance Kentucky Lake
Window (Looking Downstream)

Navigation
Clearance
Window

Lake Barkley
(Looking Upstream)




l%ﬂﬁﬁ FONSI Bridge Cross Section

Over Kentucky Lake & Lake Barkley
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Kentucky Lake (Looking East) Lake Barkley
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l%pass Bridge Type Selection Process

Over Kentucky Lake & Lake Barkley

Round 1: : :
. Concept MPUb!'C Draft = KyTC Final
Preliminary Data eeting Concepts Concepts
Concepts
Round 2: :
Develop Public Refine _
Preliminary Draft Meeting Draft =3 KYTC Alternatives
Alternatives | Alternatives Alternatives

Round 3:

Final KYTC

Alternatives

September 10, 2013 11



Over Kentucky Lake & Lake Barkley

l%nass L Citizens Advisory Council }

16 Person Committee

4 Elected Officials

2 Industry Representatives

3 Chamber of Commerce, Tourism Representatives
3 Planning, Development Agency Representatives
2 Friends of L.B.L. Representatives

1 Ky. Western Waterland Representative

1 US Forestry Service Representative

Counties Represented

Calloway Marshall Trigg

September 10, 2013 12



i RIDGES

Over Kentucky Lake & Lake Barkley

Round 3 Results

Alternative 1 Alternative 2

Alternative 3

Alternative 4

Preliminary Costs
102°-6"" wide bridge

September 10, 2013

Option Kentucky Lake Lake Barkley (2008%)
Alt tive 1
| crnative $ 240 M $220 M $ 460 M
Diamond Tower Cable Stay
Alt tive 2
_ Arernative $ 220 M $210 M $ 430 M
Single Tower Cable Stay
Alt tive 3
STative $ 200 M $ 190 M $ 390 M
Girder
Alt tive 4
ey $ 250 M $ 240 M $ 490 M
Median Tower Cable Stay
Includes 20% Contingency

13



Over Kentucky Lake & Lake Barkley

i.%ncss L Bridge Type Selection J

KYTC Practical Solutions Initiative

Consider Lower Cost Bridge Types
Consider Reduced Bridge Width
Bridge Type - Be Aesthetically Pleasing
Stay on Schedule

September 10, 2013
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KP Alternative 5
E BRIDGES - . .

Vertical Rib Tied Arch
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lP Alternative 6
E BRIDGES

Basket-Handle Tied Arch




% Bridge Cross Section

Over Kentucky Lake & Lake Barkley

Reduced

12'-0"

SHOULDER 2 LANES @ 12'-0" = 24'-0

12'-0"

120" SIDEWALK

SHOULDER BIKE PATH

<«— AND —»

A

0" | ¢ SIDEWALK

) J

80"

AND —
BIKE PATH
—

|
REDUCED SECTION

September 10, 2013
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LAKE BRIDGES

Over Kentucky Lake & Lake Barkley

Preliminary Costs Summary

Option Kentucky Lake Total

Lake Barkley (20089%)
Diamond Tawer Cable Stay $190M | $180M | $370M
?::Sfen iziv\\//zrzc:able Stay $180M | $170M | $350 M
Girdor Bride | $160M | $150M | $310M
fnletz::: ?c\)/vi:r Cable Stay . $200M | $190M [ $390M
C:atri::;tgz '?'ied Arch $160M | $160M | $320M
achot ol $160M | $160M | $320M

Basket-Handle Tied Arch

74°-6"" wide bridge

18



l%ncss L Bridge Type Selection

Over Kentucky Lake & Lake Barkley

Preliminary Costs Include

Environmental Commitments
*6,200 Ft Roadway Approaches
11,700 Ft Ped/Bikeway
Shore to Shore Bridge

NOW MAXIMUM USE OF CAUSEWAYS

19



[k anc’ss Basket-Handle Arch

Over Kentucky Lake & Lake Barkley

September 10, 2013 20



Over Kentucky Lake & Lake Barkley

LAKE BRIDGES L KY Lake }

Project Lengths

e 9080 Ft Total e 580 Ft Lagoon Bridge
e 1400 Ft West Causeway e 3611 Ft Lake Bridge
e 1000 Ft East Causeway * 1410 Ft West Approach

« 550 Ft Arch
e 1651 Ft East Approach

L 1408’- 6" Approach 550’ Arch 1 1652'- 6" Approach |

- 4%

September 10, 2013 21



LAKE BRIDGES L KY Lake Status

Over Kentucky Lake & Lake Barkley

Advance Construction Letting

Lagoon Bridge Construction
Causeway Fill Material
Pile Load Tests

Final Design
Basket-Handle Arch

Approach Spans
Final Paving & Multi-Use Paths

December 17, 2013 Letting

September 10, 2013
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l‘ﬁ%ﬁs L Lake Barkley

Over Kentucky Lake & Lake Barkley

Project Lengths

e 6050 Ft Total o 3805 Ft Lake Bridge

e 650 Ft West Causeway
e 1000 Ft East Causeway

o 1806 Ft West Approach
* 550 Ft Arch
o 1449 Ft East Approach

| 1806’ Approach | 550’ Arch | 1449’ Approach |
£ L, =%,

September 10, 2013
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LAKE BRIDGES L Lake Barkley Status

Over Kentucky Lake & Lake Barkley

TS&L/Prel. Engineering Begun

Subsurface Exploration

e Main Span Piers Drilled
e Approach Span Piers - Spring 2014

December 2014 Letting

September 10, 2013
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Over Kentucky Lake & Lake Barkley

New Madrid Fault Zone
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Over Kentucky Lake & Lake Barkley

i.#mnces{ New Madrid Earthquake J

It Was A BIG One !

e Dec. 16,1811, M 7.7

Jan. 23, 1812, M 7.5

Feb. 7, 1812, M 7.7

1800 Aftershocks through Mar. 1812
Total of 10 of M 6 or Greater

September 10, 2013 26



LAKE BRIDGES L Seismic - KY Lake

Over Kentucky Lake & Lake Barkley

Criteria and Objectives

AASHTO LRFD Seismic Design

“Essential” Bridge Classification

1000 Year Return Period

Elastic During Seismic Event

Remain Open After Seismic Event

Minor Repairs After Seismic Event

September 10, 2013
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LAKE BRIDGES

Over Kentucky L ake & Lake B arkley

|

Seismic - KY Lake

April 3, 2009

The Hula Dancer

28



l%ncss Seismic - KY Lake

Over Kentucky Lake & Lake Barkley

Solutions =

|

=

Corner Bearings (4)

FLUID VISCOUS DAMPERS

Springs

& LOCK-UP DEVICES

 Seismic Dampers

Middle Bearings (2)

- |solation Bearings

September 10, 2013
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l%nass Seismic - KY Lake

Over Kentucky Lake & Lake Barkley

Solutions

 Modular Exp. Joints
18" Long. Movement
e« 9” Lat. Movement

September 10, 2013



LAKE BRIDGES LAdvance Construction Contract}

Over Kentucky Lake & Lake Barkley

Construction Letting

* Initial Letting - November 2012
e 1 Bid
e Above Engineer’s Estimate
* Pile Load Testing Concerns
e 2nd | etting - February 22, 2013
e 2 Bids
e Jim Smith Contracting Co. LLC
o $24,212,491.14
o 420 Calendar Days Total
e Below Engineer’s Estimate
e Award Date - March 01, 2013
* Notice to Proceed - April 18, 2013

September 10, 2013 31



#E BRIDGES {Advance Construction Contract}

Over Kentucky Lake & Lake Barkley

Activities
e Causeway Fill
« Construct Lagoon Bridge

* Pile Load Testing

September 10, 2013 32



l%ﬂiss Causeway Section

Over Kentucky Lake & Lake Barkley

TYPICAL SECTION

Stone Rip Rap MAINLINE

Max Flood, El. 375\ ?J,i ; # ﬂ if

wt

El. 363 s
.

TYPE 1 GEOTEXTILE FAERIC@
TTPE IV GEOTEXTILE FABRIC (8)
CYCLOPEAN STONE RIP RAP

il
1A o2h GRADE GRADE _2%
. MAX. FLOOD ELEV. 375 ELEV. 375 POINT POINT
4 TH L
@4 CYCLOPEAN STy e ece SEE DETAIL "A"
TR
..._'

s EX|st|ng
(¢} [¢) L‘t':a;u > - \EXISTING GROUNDLmEcauseway
e >

v  SUMMER POOL ELEV. 3539

= 2' - i
g W e
- 4 ) " 2

US 68 / KY 80
GRANULAR EMBANKMENT NUHMAL EAS'I‘ CAUSEWAY
STA. 1025+ 00 TO 1034 +50

TYPE 111 GEOTEXTILE FAGRIC (T)

Granular

Summer Pool, El. 359 Embankment 3:1 Slopes

Winter Pool, El. 354

September 10, 2013 33



l#nass Causeway Material

Over Kentucky Lake & Lake Barkley

QUANTITIES

Granular Embankment Embankment in Place
165,400 CY 172,500 CY

September 10, 2013 34
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Causeway Construct

|

Over Kentucky Lake & Lake Barkley
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E BRIDGES Lagoon Bridge

Over Kentucky Lake & Lake Barkley

September 10, 2013 37



Over Kentucky Lake & Lake Barkley

ADD Plan/Elevation
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Over Kentucky Lake & Lake Barkley
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Over Kentucky Lake & Lake Barkley
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LAKE BRIDGES

Over Kentucky Lake & Lake Barkley

Advance Construction

April 3, 2009

41



Over Kentucky Lake & Lake Barkley

The Lagoon

Lagoon

September 10, 2013
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i.#mnces Pile Load Testing

Over Kentucky Lake & Lake Barkley

Purpose

e Confirm Geot.
Parameter

« Test Drivability |

e Refine Ground
Response

o Test Pile
Capacity

B e - Y : T > ~r ¥
5, Fe g e 2@&;{.‘ A} ».W‘;E-.F o i _3;';}";‘#’
» w < ‘mx ; - l - -3'31 b =

September 10, 2013



If%ﬁ BRIDGES Pile Load Testing

Over Kentucky Lake & Lake Barkley

Test Requirements

Vert. & Lateral
Dynamic Pile Load
Statnamic Load
Static Load

* Fully Instrumented Piles
» Soil Resistance
* Depth Response

September 10, 2013
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If%ﬁ BRIDGES Pile Load Testing

Over Kentucky Lake & Lake Barkley

Test Piles

e 48" Piles
e 72” Piles

e 1.5” Wall
e 2”7 Wall

 Near Causeway
 Deep Water

e Open End ~ A\

 Constrictor Plate . S e A

September 10, 2013 45



If%ﬁ BRIDGES Pile Load Testing

Over Kentucky Lake & Lake Barkley

Early Results

Easy to Drive

Constrictor Plate Appears
Effective

Tip Resistance May be Achieved at
Higher Elev.

Thinner Walls May be Usable

September 10, 2013



Over Kentucky Lake & Lake Barkley
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e RDGEs

Over Kentucky Lake & Lake Barkley

KY Lake Multi-Use Path

_ % US68/KYS0
\ Path Along

Path Onto Bridge

I
- e
= e
T m—

Water’s Edge Path Into LBL

EAST APPROACH

e o
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l%pass Lake Barkley Multi-Use Path

Over Kentucky Lake & Lake Barkley

Path Along
Water’s Edge L ake
Under Brldge Bark|ey

US68/KY80 (

Path Into LBL o

WEST APPROACH
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E BRIDGES | Lake Barkley Multi-Use Path

Over Kentucky Lake & Lake Barkley

Lake
Barkley

Path Unde
Bridge

Access

Path To Water Bridgg \

e
e

" EAST APPROACH



[AKE BRIDGES

Over Kentucky Lake & Lake Barkley

April 3, 2009

51



KY Lake Arch

Over Kentucky Lake & Lake Barkley

September 10, 2013



LAKE BRIDGES KY Lake Arch

September 10, 2013



E BRIDGES www.lakebridges.com

Over Kentucky Lake & Lake Barkley

P roj ect BRIDGES

Dwvor Kentucky Lake & Lake Barkley

Overview

COYERVIEW i CONTACT US

P Project Overview Welcome
- Abcut the Project

- Schedule
==reces ‘Welcome to the Lake Grhidges project website. This site provides information about the project

- Chrarsi
R Hﬁ_ ard allows you to share your concems and azk guestions. KYTC is committed and will
contines to kesp the community well-informed as this project moves forward. 'We hope= you

- - Location P § 5 - 5
P l l I C R _E- tz= T Salaction will visit this site often for the latest information on the Lske Bridges Project.
- Advance Construction Contract

B Public Inwolwerment

Involvement | ==sitee

- Upcoming Events

- Citizen's Advisory Committes
- Nawslafter

- Comments

P Y Disadvantaged Business

Enterprise
- Proj=ct DEEs

P Links

P Current Construction

Current _~7

Construction

Proposed Basket-Handle Tied Arch Bridge

Latest

Design continues on both the Kentucky Lake and Lake Barkley crossings. An advanos
oonstruction contract was let and awarded in =ardy 2013, This Kentwcky Lake oontract is Tor
oonstruction of a bridge over an =xisting lagoon located on the west side of the lake and for
Click HERE forinformation and pholos placing fill mat=rial for both caus=ways.

September 10, 2013
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