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1. Location and Project Description 

This project is located where KY 152 (Kennedy Bridge Road) crosses Herrington Lake at the 
border of Mercer and Garrard Counties.  The bridge was constructed in order to keep the road 
open once Herrington Lake was built by Kentucky Utilities (KU).  The bridge was finished and 
turned over to the adjoining counties on April 7, 1925 (Mahan).  Water began impounding in the 
Lake on March 17, 1925. 

The Division of Planning is conducting a Data, Needs and Analysis (DNA) study for the subject 
project.  Project meeting notes indicate that there are currently four options for the replacement: 

• Alternate 1: No Build
• Alternate 2: Replace with a bridge at same location 
• Alternate 3: Replace at an adjacent location 
• Alternate 4: Replace at an alternate location 

This abbreviated review will discuss some geotechnical concerns with alternates 2 and 3. 
Alternate 4 can be reviewed by this office once an alternate location is considered. 

The approximate coordinates for this site are: 37.746185 degrees North and -84.703665  degrees 
West.

2. Site Topography and Geologic Conditions 

The current bridge spans Herrington Lake over what once was a deep gorge with Dix River 
flowing at the bottom.  The existing profile indicates that the Mercer County side was basically a 
sheer cliff before the water was impounded.  The slope on the Garrard county side is more gentle 
but still has some large vertical drops.  The entire area of the lake surrounding the bridge has 
similar topography.  It was noted during a field visit that the tops of some of the surrounding 
cliffs are substantially higher in elevation than where the bridge was constructed. 

The site is located in the Bryantsville Quadrangle (# 945).  The geologic mapping indicates that 
the bedrock at this site is (Source KGS): 
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Tyrone Limestone – Limestone, of two types: (1) light-gray to light-olive-gray, 
cryptograined, containing specks and small tubes of clear calcite (birdseye limestone), 
and (2) very light gray to light-brownish-gray, cryptograined, containing pods and 
interlaced tubes of yellowish-gray, micrograined, calcareous dolomite. Birdseye 
limestone predominates in northern part of quadrangle and limestone containing dolomite 
bodies in southern part of quadrangle. Bentonite, as much as 2 feet thick, is present at top 
southwest of a line from the northwest corner of the quadrangle to Pollys Bend; a second 
bentonite bed, as much as 2 feet thick, is present about 25 feet below the top in all but the 
northwest corner of the quadrangle; a third bentonite bed, 0.1 to 0.3 foot thick and about 
80 feet below the top, is present throughout the quadrangle. The upper two bentonites, 
and locally the lowermost bentonite, are underlain by thin chert layers. Chert nodules are 
present in some beds. Limestone immediately above the lowermost bentonite contains 
planar laminae of calcareous dolomite. Persistent units of argillaceous limestone and 
shale are present in uppermost 10 feet and in middle of unit. 

The Tyrone limestone is the type of bedrock visible in the surrounding cliffs. 

Oregon Formation – Interbedded dolomite and limestone: Dolomite is calcareous, 
yellowish gray to yellowish white, micrograined to very finely crystalline, thick bedded. 
Limestone is light gray to light brownish gray, cryptograined; some limestone beds 
contain pods and interlaced tubes of calcareous dolomite. Contacts are placed at top of 
highest and base of lowest dolomite bed. Unit thins southward by grading of upper 
dolomite beds into limestone. 

Camp Nelson Limestone - Limestone, light-gray to light-brownish-gray, cryptograined, 
containing pods and irregular interlaced tubes of yellowish-gray, micrograined, 
calcareous dolomite that make up 20 to 50 percent of the rock. Tubes commonly lie in a 
tangled network parallel to bedding, though some cut across bedding. Contains several 
zones of cryptograined limestone with specks and minute tubes of clear calcite. 
Calcareous shale, 5 to 10 feet thick, its base 10 to 15 feet below top of the formation, is 
present throughout the quadrangle. 

It appears, from available mapping, that the base of Pier 2 and Pier 3 is located in the 
Camp Nelson Limestone. 

The available mapping indicates fault lines within approximately one mile of the bridge.  
Additionally, the Kentucky River Fault Zone is within approximately 3 miles of the existing 
bridge location.

Mapping indicates that this area has numerous karst features.  Karst features may include 
sinkholes, caves and solution features in the bedrock.
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3. Discussion of Alternates 2 and 3 Replace with Bridge at Same or Adjacent Location 

A bridge at the same location may require a new foundation or portions of the existing 
foundations may be reused.  This office has discussed reuse of these piers in the past.   

A site visit was performed to review the existing piers.  It is unlikely that it would be desirable or 
economically viable to reuse abutment number 1, abutment number 2, or piers 1, 4 or 5 as shown 
in the below schematic (retrieved from the Division of Structural Design’s plan database).  Due 
to their size and location in the lake, it could be very desirable to reuse piers 2 and/or 3. 

Profile view of the existing bridge 

Abutment 1 
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Pier 1 

Pier 3 (front) Pier 2 (rear) 
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Pier 4 

Pier 5 
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Abutment 2 

An article by F.C. Mahan from the Kentucky Engineer (year unknown - see appendix) supplied 
to this office by the District indicates that there have been some significant problems at Pier 2.  
Once the downstream dam was constructed and water began to back up around the piers it was 
noted that Pier 2 was actually rising and rotating.  In the article Mahan states that the earliest 
inspection on record was in March of 1932 and that the top of Pier 2 was 1.33 feet higher than 
pier 3.  (Mahan indicates that earlier records had been lost in a fire).  Both were supposedly 
constructed to the same elevation.    Mahan also states that “At the height of the movement the 
pier had risen approximately 30” and had tilted upstream and toward the Mercer County side 
approximately 12”.”  This office does not have current information that indicates the elevation 
difference between the two piers.

The article goes on to discuss various theories behind the movement.  Those stated are: 

1. Trapped gas under footing. 
 2. Hydrostatic pressure 

3. Since the lime cliffs are full of crevices, holes, etc. and may be cavernous in places, the 
extra weight of the water may have caused some shift in the immediate terrain. 

4. There is a possibility of heaving of the bottom when certain strata are wet and 
softened.

The article goes on to add that “Careful observations also indicate that possibly the whole cliff 
on the Mercer County side may be slowly moving toward the lake.”  

There was no conclusive evidence at that time or at this point to indicate the probable 
mechanism that caused the movement.  Mapping does indicate that bentonite layers are prevalent 
in the Tyrone formation, which is presumably above the footing elevation of Pier 2.  Some types 
of bentonite are known to swell to numerous times their dry size when water is added.   
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In order to make a decision as to whether Pier 2 and/or Pier 3 can be reused, a thorough 
investigation would be required.  Drilling through the footing in numerous places would be 
desirable to examine the bearing stratum of both piers.  Additionally, the existing concrete would 
need to be examined so that a useful remaining service life can be determined.  Similar studies 
have been undertaken by the Cabinet in the past.

Replacement of the bridge at approximately the same location or just adjacent to this location, 
without the reuse of the piers, will also require a very thorough site investigation.  It would be 
very desirable to try to find out the mechanism that caused the movement at pier 2 so that future 
problems with a new bridge can be avoided.   

4. New Foundation and Superstructure Discussion 

New foundations in the water would likely be large (12–14 foot) diameter drilled shafts socketed 
well into bedrock.  This construction would have to take place from floating equipment due to 
the extreme depth of the lake.  Conventional piers and stub abutments could likely be used on the 
shoreline.

A new superstructure on the existing or new foundations would likely be a plate girder structure 
or another truss of some type. 

Attachments:

Site Map 
Mahan Article 
Bridge Inspection Report 
Historical Plans (no plans for the initial construction were located)  



# *

# *
# *# *# *

# *# *

# *# *

# *

# *

# *
# *# *

# *

# *

# *

# *# *

# *# *

# *# *

# *

0

1
8

0
.1

0
.2

0
.2

0
.4

0
.4

0
.5

0
.5

0
.5

0
.6

0
.7

1
8

.4

1
8

.5
1

8
.5

1
8

.6
1

8
.6

1
8

.7
1

8
.7

1
8

.8

1
8

.1

1
8

.2
1

8
.2

1
8

.3

UV152

H
E

R
R

IN
G

TO
N

W
O

O
D

S

CARMICHAELRD

KENNEDYLN

C
H

IM
N

EY
R

O
C

K
R

D

SC
EN

IC
V

IE
W

R
D

PA
ND

ORA
DR

G
R

A
C

E
AV

E

SUNSETLODGERD

JO
H

N
S

O
N

AV
E

BREEZYWAY

ASHLEYCAMPRD

BIGGERSTAFFRD

LA
K

E
V

IE
W

AV
E

M
A

P
LE

H
IL

L
R

D

PA
N

D
O

R
A

C
O

VE

AR
TH

UR
CT

HIDE AWAY COVE RD

ALDRIDGE WAY

G
R

A
N

T
AV

E

UN
N

AM
ED

31
RD

KL
EIN

CT

CAMPSITE RD

SMITH LN

RAGONACT

C
IR

C
LE

W
AY

WALKERLN

C
H

IM
N

EY
R

O
C

K
SP

U
R

HARDINGAVE

O
S

B
O

R
N

AV
E

M
er

ce
r/G

ar
ra

rd
C

ou
nt

y
-K

Y
15

2
ov

er
H

er
rin

gt
on

La
ke

Le
ge

nd
St

at
e

R
oa

ds

Lo
ca

lR
oa

ds

# *
1/

10
th

M
ile

C
ou

nt
y

Li
ne

s¯

0
75

0
1,

50
0

37
5

Fe
et




























































































































































